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AQUATIC FARMS

PREFACE

This publication is financed in part by a federal
grant from the Office of Coastal Zone Manayement,
National Oceanic and Atmospheric Administration, under
the provisions of Section 305 of the Coastal Zone
Management Act of 1972 (P.L. 92-533, as amended).

This report was produced jointly by Aquatic Farms, Inc. and
AECOS, Ine. of Hawai'i. Project manager was William Madden. The
tect was written from reports by Paul Bartram, Ertc Guinther,
William Madden and Dennis Devaney. Mr. Guinther and Mr. Madden
served as chief editors. Joann Sinai contributed to the final
production of the text and atlaas. Editorial comments were received
from Austin FE. Lamberts (specialisat on Samoan corals), Dennis
Devaney (curator of invertebrates, B.P. Bishop Museum), James E.
Maragos (Environmental Section, Army Corps of Engineers), Spencer
Yim (Planning Section, Army Corps of Engineers), Richard C. Wass
(Office of Marine Resources, Government of American Samoa), and the
Development Planning Office of the American Samoa Government.

Field work itn American Samoa was conducted under the direction
of the B.P. Bighop Museum of Honolulu. Dennig Devangy was team
leader., Austin Lamberts and William Madden participated in tne
field surveys. Richard C. Wass of the Office of Marine Resources,
Government of American Samoa worked with the field team in the
Manu'a Islands and provided data on reef fish populationa and
fishing activities around Tutuila gathered over many years in
American Samoa. Identifications of algae «collected by the field
team were provided by Joann Sinai of AECOS.

The atlas (ASCRI - Part B) was principally the result of the
efforts of Paul Bartram, who interpreted aerial photographs provided
by the Corps of Engineers, and Iris Shinohara, who was the cartogra-
pher.

The cover photogragh shows Massacre Bay,
Tutuila, American Samoa (MAP 17).
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PROJECT SCOPE AND OBJECTIVES

(

- .

The American Samoa Coral Reef Inventory (ASCRI) is a compre-

hensive survey of coastal and nearshore marine resources intended to -

assist the American Samoa Government (ASG) and Federal agencies in
the management and prudent use of these resources. This project is
intended to supplement the territory's Coastal Zone Management Study
(CzM), particularly with respect to proposed quidelines for coastal
ecosystems management and identification of areas where proposed
activities would have a high potential for damaging coastal ecosys-
tems. Further, the ASCRI documents should prove a valuable support
for technical studies necessary for the development of baseline

inventories of ecosystems supporting rare and endangered species,.

development and management of coastal zone resources, and establish-
ment of marine areas worthy of preservation. Planning and resource
management agencies will benefit from the study results and compila-
tions during evaluation of impacts from shoreside development.
Finally, the documents should prove useful to anyone interested in
seeking literature citations and/or conducting field studies in
specific arecas of the American Samoa coastal zone,

Basic emphasis of the project is on the coral reefs surround-
ing the islands of American Samoa, but considerable information on
shoreline and coastal areas, as well as deeper waters seaward of tb-

reefs, is included. Coral reefs constitute one of American Samoa ‘o

most valuable resources and are subjected to a wide variety of uses
and functions, some of which may be conflicting. The ASCRI project
is a first comprehensive attempt at both defining the extent of
recorded knowledge about the coral reef resources of American Samoa
and organizing the information into a handy reference document.

Specific objectives of the ASCRI project include: (1) an
inventory and (2) mapping of nearshore areas around American Samoa;
(3) a compilation of past and present scientific information of use
to resource planners and managers; (4) a description of important,
dominant, and unique characteristics of the areas; and (5) recommen-
dations for further studies in American Samoa. These objectives are
met in the two ASCRI documents: Part A -- a narrative encompassing
purpose, objectives, methods, results, discussions, conclusions, and
recommendations; and Part B == an atlas of maps (scale 1:6200)
encompassing most of the coastlines: of the islands of Tutuila,
Anu'u, Ta'u, Ofu, and Olosega.
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FIELD SURVEY - I

review and synthesis of previous surveys in marine areas of the
Samoan Islands and presents the results of supplemental surveys of
many reef areas, These supplemental surveys were undertaken by a
team of specialists in coral reef ecology. The basic tasks of the'
field team were to obtain a general appraisal of reef areas and
their biotic communities and to provide ground-truth feedback
information for the mapping program. Time constraints limited this §
portion of the ASCRI project to 20 field days; thus only selected
"priority™ sites of either special use, interest, or representative-
ness could be covered. The number of days sment by the ASCRI team .
for specific coastal segments is shown in Figure 2. l

The American Samoa Coral Reef Inventory (ASCRI) encompasses aI

Co~ordination of the field team efforts with the goals of the I
overall program was mediated through working maps drawn on the same
scale, and resembling generally the atlas maps. A set of aerial
photographs was provided as well. Instructions to tha field team |
were provided with a set of the working maps and data~recording I
sheets printed on water~proof paper. After each day's survey, team
members transcribed their field notes into presentable data s'm- g
maries. : v l

With respect to biotic components, the field team made general
observations of fishes, corals, algae, and conspicuous macroinverte-
brates. Information on species observed was recorded semi~quantita-
tively using a rating scale of 1 to 4, where:

dominant species; abhundant.

commonn, but not dominant.

occasional (several sightings in the area).

rare (one or at most a few sightings in the area).

> W
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Fringing reefs occur along much of the southern coast of
Tutuila and in embayments on the northern coast, around portions of
Aunu'u, and around much of the coasts of the islands of the Manu'a
group. Reef flat zonation, while somewhat variable from site to
site, does show five basic biotopes from shore. These are the shore-
line, inner reef flat, middle reef flat, outer reef flat, and reef
margin. Wherever possible, the field team attempted to characterize
each of these reef zones in the survey of each area. Fish counts
were generally made just before and ahead of the examination of
other reef components. Upon reaching the seaward part of the tract,
the team would proceed laterally and then return +o shore making
notation of changes or similarities over a second part of the reef

flat. Much of the north shore of Tutuila was surveyed by boat (-0
inflatable Avon raft with an outboard engine) in the ahsence -
access to the shore by road, A survey of Nafanua Bank and the ]

perimeter of Aunu'u Island also was made using the Avon boat.
Coastal areas were further documented by photographs of shorelines
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and associated exposed reef areas, and compliment interpretation of
aerial photographs,

Estimates of percent cover of live coral and algae were mad!’
at most 3Sites. The field team also noted utilization of the reef
areas during the survey period and what elements were being utiliz-
ed. Information on observed shoreline and offshore uses (actual or
potential), water conditions, depth, bottom type, and other factors
deemed relevant to the project was noted.

In order to maximize information about Samoan reef fish
assemblages in the limited time alloted for the ASCRI surveys three II
methods of observing and enumeratlng fish populations were utilized.
Around the islands of Ta'u, Ofu, and Olosega data were collected by
visually censusing the fishes associated with particular study ‘ll
sites. A 330-foot (100 m) length of line was laid on the bottom and
all fishes within 3 feet (1 m) on either side of the line and 6 feet
(2 m) above it were identified, counted, and their size estimated.
Around Tutuila and Aunu‘'u Islands a modifled Jones and Thompson
(1978) species enumeration over time method was employed. This
technique entails the acquisition of a cumulative 1list of species
over short intervals of time. 1In one version of the method, the
diver records the names of all fishes observed in the first five
minute interval of an essentially free-ranging survey. During the
next five minute interval he records additional species not pre-
viously observed . . . and so on for a total of 30 minutes (6 survey
intervals). The method assumes that the most abundant species will
be encountered in the earlier survey intervals., A third method wa
used in some areas, particularly where fish surveys had been
conducted by earlier workers or where observation time was limited.
The relative abundance of fish species was subjectively rated on the
1 to 4 scale described above. Surveys conducted by Dr., Wass in the
Manu'a Islands were of a similar type, although a three point scale
was used (to quote from a letter by Dr. Wass to the ASCRI project):

A "+" indicates the species was dominant (taking both
individual numbers and biomass into consideration); a
"-" indicates the species occurred occasionally to
abundantly and made up a significant proportion of the
fish biomass in the area; and a "-" indicates that one
to few individuals were observed (though in the case of
some carangids, scarids and labrids a single individual
can account for a significant proportion of the biomass
in the area).
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PRODUCTION OF THE ATLAS

The purpose of the Atlas portion of ASCRI is to provide refer-
ence maps of the coastline and offshore areas on a sufficiently
detailed scale to he of use to both planners and managers of coastal
zone resources as well as field parties contributing to a continued
inventory of these resources. The maps include major classes of
shorelines, offshore features (such as ava), boundaries of major
bottom types, locations of surveys conducted in the marine environ-
ment, and symbolic representations of common uses where these uses
occur,

The sectional map sheets are drawn at a scale of 1:7200 (one
inch equals 600 feet). This scale permits sufficient detail to be
portrayed without requiring an unwieldy number of maps. A total of
30 maps encompasses nearly the entire coastline of Tutuila. An
additional map covers Aunu'u, and 10 maps portray portions of the
coastal areas of Ofu, Olosega, and Ta'u (The Manu'a group). The
maps are based on interpretation of selected contact prints of
aerial photographs taken in 1971 by Aero Services Corporation (of
California) under contract to the Government of American Samoa.
Ninty-four nphotographs at scales of either 1 inch = 642 feet
(1:7700) or 1 inch = 1200 feet (1:14400) were provided by the U.S.
Army Corps of Engineers.

Terrastrial Areas / Shoreline

Inclusion of a significant proportion of the 1land is deemed
desirable from the standpoints of shoreline use considerations and
as an aid to accurate orientation. The included land area represents
a tradeoff hetween satisfying these goals and extending £far enough
offshore to encompass the fringing reef margin or water depths of
130 feet (40 m) off coasts lacking shallow reefs. In most cases,
map sheets are oriented with the long axis running more or less
parallel with the coast (see Figure 3).

Details of terrestrial features were provided bhy a 50%
reduction of topographic maps drawn at a scale of 1 inch = 200 feet
(1:2400) by Aero Services Corporation. These reductions also served
to establish control on the Atlas maps. The topographic maps were
produced by Aero Services Corp. using stereographic methods from
photographs dated May-July 1971, Certain features of the land were
added or redrawn on the ASCRI maps based on interpretation of the
aerial photographs, although in general, roads, elevations, and
shoreline features are presented without modificatinn from the
reduced topographic sheets,

The major interpretive feature of the land appearing on the
maps is in the zone between the shoreline and the vegetation line
(or road). This zone is stippled to illustrate one of three types
of coastlines: beach, low rocky coast, or high rocky coast. The
shoreline (essentially the water line at the scale of the atlas
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URE 3. ARRANGEMENT OF THE SECTIONAL MAPS FOR THE AMERICAN . <
SAMOA CORAL REEF INVENTORY ' ATLAS (ASCRI PART B). ! l
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maps) and vegetation 1line (or road or other man-made structure)
along the coast are interpreted from the aerial photographs.

Offshore Features

A dashed line is wused to designate the boundary between
conspicuous bhottom types seaward f£from the shoreline. The basis for
differentiating various bottom types is dAigscussed baelow.

No reasonable number of aerial photographs can reveal complete
boundaries for all offshore areas out to a depth of 130 feet (40 m).
Even with excellent color photographs, bottom tynes at iepths of 30
feet or greater are 1in mwost cases difficult to interpret and
boundaries uncertain. Only large sand bodies can be seen with ease
(see Canmpbell, et al., 1970). At lesser depths, some boundaries are
obscured by breaking waves, clouds or cloud shadows, complex
gradations between more or less distinct bottom types, turbid water,
or lack of penetration due to sun angle. Further, the complex mosaic
of bottom materials which are particularly characteristic of reef.
and coral bottom areas are not amenable to mapping as individual
substratun types on a scale of 1:7200. A particular problem is the
designation of the seaward boundary of a sloping reef face, as the
bottom type (limestone - rcl) extends to depths below the limits of
visibility in the photographs. Thus any attempt to draw a seaward
limit produces a line of no consistent meaning bhecause the maximum
depth of image reflection varies depending upon a number of £factors
from photograph to photograph and even from one part of a photograph
to another part. ) :

Another feature apparent in aerial photographs of offshore
areas is of interpretive value: the line of wave break. Although it
is realized that this 1line can vary position depending upon the
tide, sea state, wind, and hottom topography, the general vicinity
of the wave break appearing in the base aerial photographs imparts
some useful information about bottom topography and the location of
the reef margin (if present). Because breaking waves sometimes
render the water surface too reflective for hottom details (such as
the reef margin) to show in photographs, breaking waves constitute
the only wuseful information available concerning some specific
locations, The wave break is indicated on the atlas maps hy dotted,
arcuate lines (convex in the direction of wave propagation) wherever
the waves break along a reasonably well-dlefined line.

Every attempt has been made to complete boundaries between
bottom types within the scope of each map. However, an incomplete
image, or coverage, or a feature extending into deeper water as a
fading and then disappearing image, frequently can only be repre-
se2nted as a dashed line terminating at some point short of the map
margin. The atlas user must appreciate that the outlines represent
interpretations from a limited set of photographs and, in many cases
because of depth or poor water clarity, even major bhottom features
will be only partially represented. Unlike terrestrial features,
underwater terrain will always be incompletely representad.

10
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Substratum (bottom) types are indicated by codes such as *:
"rcl®, or "sc". These codes represent standard bottom types thro:
out the Atlas and definitions are given in Table I (as well as
the Atlas). Note that this system is not related to the :
habitat classification given on pages 20~23. The bottom type
could be converted to .habitat codes, although each syster
designed for a different use. The bottom type (map) codes
simplified in order to express categories readily diffentiatec
the available aerial photographs. The habitat codes are desic
primarily for use in ‘the field.

c¢

TABLE I - SUBSTRATUM CODES USED IN PART B (ASCRI ATLAS)

MARINE BOTTOM TYPES
HARD (VOLCANIC) BOTTOM TYPES

rb - Massive rock bottom (possibly veneered by limestone)

rbb - Close-set talus (boulders of massive size) often
directly off a high rocky coast.

rbc - Cobbles and small boulders, usually off a revetment
or stream mouth.

rbs - Massive rock bottom (possibly veneered by limestone)
with sand pockets, the latter less than 50% of the
area.

rs - Large sand pockets and/or sand veneer over hard bot-

tom; sand areas more than 50% of total area.

REEF COMPLEX BOTTOM TYPES

'¢co - Areas of live coral exceeding 50% bottom cover.

rc - Predominantly 1limestone fragments of mixed sizes
(gravel, rubble, boulder) with minor amounts of sand.

rcl - Consolidated limestone platform (possibly with minor
amounts of mixed fragments).

rcs - Predominantly sand or loose limestone fragments (rub-

ble, boulder, small outcrop) with major amounts of
sand.

SOFT BOTTOM TYPES

sc - Large sand deposits and channels at depths less than
30 feet (10 m).

sd - Large sand deposits and channels at depths of 30 feet
(10 m) or greater.
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ORGANIZATION OF THE TEXT

Part A of the American Samoa Coral Reef Inventory is,
basically, an extensive description of the coast, shoreline, and
offshore areas of the Islands of American Samoa, with emphasis on
the resources represented by coral reefs and reef habitats, The
primary purpose is to provide an inventory, in a standard and easily
read format, of these resources and the varied aspects of Samoan
life, coastal topography, water quality, and the like which have a
bearing on present-day as well as future utilization of these re-~
sources. Ideally, an inventory of reef areas should somchow encom-
pass all that is present; realistically, an inventory of this kind,
at best, can list only all that is known. To this end, three sources
of information are reported: 1) printed material from studies and
surveys conducted in American Samoa, 2) recent surveys by the ASCRI
field team, and 3) results of a village by village reef utilization
survey conducted by the Development Planning Office of the American
Samoa Government,

The text description proceeds around each of the islands of
Tutuila, Aunu‘u, Ofu, Olosega, and Ta‘'u., The text is divided into
major sections arranged in the following order:

1. Pago Pago Harbor (Tutuila)
2. Southeast Coast (Tutuila)
. Northeast Coast (Tautuila)
. Northwest Coast (Tutuila)
5. Southwest Coast (Tutuila)
6. South/Central Coast (Tutuila)
. Taema and Nafanua Banks

. Aunu'u

9, Ofu

10. Olosega

11. Ta‘'u

A e W

RS

Each of these major sections begins with a general discussion which
usually includes a brief description of the coast and basic infra-
structure (as related to coastal zone arcess).

Although the text and headings refer to map numbers of the
ASCRI Atlas (always as "MAP"), the material in the text is organized
instead in a seguence of coastal seqments beginning in MAP 1
covering inner Pago Pago Harbhor and running counter clockwise around
the coastline of Tutuila. The Taema Bank, Nafanua Bank, Aunu'u
Island, Ofu Island, Olosega Island, and Ta'u Island are each treated
in a similar manner. Generally, a coastal segment encompasses a
village (or part of a village). Most extend from one prominent
point of land to another. The length of coast in a coastal segment
is small where much site-specific information is available oOr
‘villages occur close together, and great where little information 1s
available and/or villages are few. All of Aunu‘u Island is treatec
as a single coastal segment.

13



Within each coastal segment, information is presented under
the topic headings of Physiography (geography and jeoloqgy), Flora
and Fauna (results of biological surveys), Water Conditions (water
yuality and oceanographic considerations), 'listorical/Archaeoloqgical
Sites, and Use Considerations.

The text of Part A is purposely brief on individual subjects
to allow a maximum range of information to he presented - users
interested in greater detail on any particular point are encouraged
to seek original sources (see References Cited). Reference sources
are creditedl throughout the text by numbers appearing in parentheses
and listed in the References Cited at the end of Part A. One of the
tasks of the ASCRI Project was to compile a 1listing of studies
conducted in marine and coastal areas around American Samoa. Sone
of this source material consists of unpublished material and
so-called "grey" literature -~ reports printed and distributed in
limited numbers. On the other hand, certain valuable literature of
a general nature (that is, published studies which do not contain
site-specific inforwmation) may not be cited in Part A.

Fach cnastal segment description has been written using a
standard format which dictates generally where in the text specific
facts and kinds of information appear. It should be appreciated,
however, that the descriptions are intended to be site specific and
therefore gaps in the generally available knowledge about locations
along and off +the coastlines of each island may appear as obvious
omissions. No concerted effort has been made in the descriptions to
extend knowledqge about one area to general statements about some
larger section of the coast.

The Aescriptive text is presented as a page of text accompa-
nied on the facinqg page by a running index. The format and rationale
of this system are described below. Note the change in style of
type and page numbering from page 45 on.

Page Headings

Both the left-hand and right-hand pages of the text have
headings which serve as a quick index based on the geoqraphical
location of the information contained on each page. On the left~hand
page, the heading gives the island (e.q., TUTUILA), the district
(e.g., EASTERN NISTRICT), and the county (e.g., MAUPUTASI <0.). The
heading on the right-hand page gives the appropriate geographical
area of the coast and either a MAP NUMBER or a GEMERAL desijnation.
Under GENERAL headings will appear information of a general nature
pertaining to all of the indicated geographical area. ™he MAP
NUMBER) designation refers to a specific map in the Atlas (ASCRI -
Part B). -

Right-hand Page (Text)

Information is arranged in the text by geographical location.
Thus, the results of a study on corals based on five separate survey

14
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sites would be summarized in five different places in the text, -The

. geographical basis for this arrangement of . information is the

coastal segment. Each coastal segment is given as a centered

" heading on the right-hand page directly below a solid line appearing
. 'on both the left- and right-hand pages. Subheadings on each text
. page refer to specific 1locales and coastal features (villages,
"shorelines, offohore islets, beaches, reef flats, etc,) addressed by
~ the oaragraph(s) which follow.

Left-hand Page (Index)

The left—hand pages 'of the report contaln T a running (illus-

z-trated) index matched to the text on the rijht-hand page. The
 running index is intended to enable the reader to locate guickly a
.coastal area or specific coastal zone feature.of interest without
' .reading large portions of text. .Subheadings on.the left-hand page
" indicate the locale of the text description and usually give the
.name of the village wlthln the .coastal segment. . A MAP NUMBER is

centered on each ‘page, ‘and refers to maps contained in the ASCRI
Atlas. Within each coastal segment, information 1is presented by

~ - topie under "one  of, the following titles: . PHYSIOGRAPHY,  FLORA AND
. " FAUNA, WATER CONDIT IONS “HI STORICAL/ARCHAEOLOGICAL or US CONSIDER-
,-,ATIONS. S f;-ﬁm:fww~~;qu-'-;~»-”~::' .

- TE e Y

-~'qw» * The runnlng index also lncludes key-words and areas of special
.. concern to the Coastal Zone Program, the latter identified as to the
‘“}approprlate paragraph in the Amerlcan Samoa Coastal Zone Management
" Program ' document .(ASG, Dev. Planning Office, 1980). The key-words

and areas of spec;al CZM concern are preceeded by a "(" and " (*"

f;ﬁreSpectively. Special areas are_ those coastal sites and features
' ';,whlch have been designated for special management (e«g., .registered

‘National Natural_Landmark;),Maremcaneratee“for National Natural

’ “eLandmark status, are under : consideration as. marine preserves or
. 'underwater parks, are natural area reserves or wildlife sanctuaries,
. :are. areas identified has having high value for recreation (MKGK/
_»Yamamoto, Inc, 1980) or scenic interest, or constitute environments
...0f exceptional marine productivity or diversity. Two sites (Pago
. ».-Pago Harbor and Pala Lagoon) are designated by the American Samoa
'.-" CZM program as "Special Areas”; all other sites so indicated in the
'«lndex are considered to have potentlal only.

A symbol (coral, flsh, or starfish) is placed opposite the

[portlon of the text which describes a biological resource
‘representing reef 1life of exceptional quality or interest. In
- general, locations identified by either a coral or fish symbol are
‘distinguished by high species abundance and/or diversity.

On most pages a topographlc map excerpt is included to assist

-in locating prominent .features and establish a geographic
. "relationship to . the text. These maps are from the U.S. Geological
- Survey topographic series of 1963, printed at a scale of 1:24000 (1

inch = 2000 feet). The maps are oriented with north toward the top

‘.. “of the page., These maps are not considered figures and are not
“numbered. All other maps and diagrams appearing on the left-hand

15
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GENERAL DISCUSSION
) :

In a broad sense the coastal zone is that part of the 1lang
influencing and influenced by the sea, and that part of the sea
influencing and influenced by the land. For practical purposes, in
the Samoan Islands the coastal zone encompasses most or all of the
land and the shallow reef areas, offshore banks, and marine areas to
a considerable depth off the several islands of the group. This
definition is not a legal one, but generally describes the extent of
the area of concern in coastal zone management. The islands are the
peaks of great, yet mostly submerged, volcanoes, and an event or
phenomenon of any magnitude on the land or the sea will not 1likely
terminate in its effects at the shoreline. The General Discussion
section presents background information arranged under each of the
topic categories indexed in the text. '

PHYSIOGRAPHY

The following discussion and classification
scheme ig taken from the Hawaii Coral Reef Inventory
(AECOS, 1979). The discussion has been modified and
extended to serve the situation of Samoan reef phy-
stography. The classification scheme, on the other
hand, was ortiginally developed for central Pacific
reefs and requires no modification.

Included under the category PHYSIOGRAPHY are descriptions of
the physical features of the coast, nearshore, and offshore areas in
or off the particular coastal segment. Generally, descriptions are
sub-divided into shoreline and fringing reef descriptions, with
additional subdivisions possible (for example: reef flat and reef
- front) . Most descriptions in the Physiography category are followed
(within the coastal segment) by a matching biological description
under the Flora and Fauna category.

Along the interface between sea and 1land, coastal processes
have added to (prograded) and carved away (aggraded) the volcanic
masgses of the Samoan Islands to create a wide variety of features
which today comprise the varied shoreline and nearshore environments
of the 1Islands. Volcanism, the production (or more precisely, the
movement to the earth's surface) of magmatic materials continues to
play a role in the coastal geology of the islands., Eruptions have
occurred in historic times on Savai'i and Upolu (Western Samoa)
(Rrear and Wood, 1959); and an undersea eruption that occurred about
1866 between Olosega and Ta'u is described by Friedlander (1910).
The material deposited by volcanic activity is eroded and reworked
by wind and waves == ultimately, the net result is a down slope or
offshore movement and loss of this material from coastal systems.

The tropical waters which bathe the Samoan Archipelago support

the growth of biogenic reefs - shallow water structures produced by
living organisms. The major organisms involved in this growth are
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corals (Cnidarians) and calcareous (or coralline) algae, whose skel-
. etons of calcium carbonate (limestone) contribute to both the welded
framework as well as the loose accumulation of coarse and fine sedi-
ments filling voids. Although erosive processes ultimately also move
limestone downslope, this loss from the <coastal system can be
regenerated by continued skeletal growth, Therefore, the net
process can be one of equilibrium or even active accumulation and
extension of a reef. The process is a:slow one, and its fragility
becomes apparent with the realization that growth is directly a
function of the health of the biological community comprising the
relatively thin veneer of a living reef. ~ '

' . These processes are illustrated in general terms in Figure 5.
The detailed specifics of each of the inputs and losses of material
occurring at any given point along the coastline will vary, and the
range . of variability is expressed in the variety of coastal forms
encountered: beaches, dunes, benches, cliffs, reefs, banks, chan-

nels, etc.

.. .. Increasing interest and awareness of the natural environment
eventually leads to the development of classification schemes.
Classification provides both a means of storing and accessing
information, and a logical approach to pattern recognition. The
occurrence of patterns, or the repetition in space and/or time of
conditions and: events, permits application of manmade concepts and
plans. - '

&’é}’dA :‘:. ;‘m

\§arine~_ ~:<,<3:§:}
wdeposition ™" > ~CaC03y)

\3§§§+> <&==  ..-" _:"reef growth
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REEF\\Q\\\\\}_Q\ NS
~ R NN

lToss to deep
water

erosion

. FIGURF 5. GENERALIZED GEOLOGICAL PROCESSES DIAGRAM FOR THE
- SAMOAN COASTAL ZONE.
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Nearshore marine environments have been classified numerous
times, with the wusual approach emphasizing easily recognized
physical attributes (e.g., degree of exposure to wave energies,
substratum types). An ideal approach, certainly from the standpoint
of current ecological theory, should emphasize biological communi ty
structure and function, but the community concept too often becomes
nothing more than a statistical artifact when stringently applied in
nature. Further, a community- approach to classification requires
levels of effort and expertise seldom acheivable except in intensive
studies of rather localized areas. Nonetheless, the sub-division of
any area into biotopes and facies (for example, see Environmental
Consultants, 1977) represents an approach along these lines,

Certainly some success has been achieved in c¢lassifying 1lit-
toral (intertidal) assemblages, in part because of their high degree
of universiality (that is, comparable organisms are arranged in sgim-
ilar zones around the world), but primarily because of the strong
relationship between physical factors and biological distribution
which characterizes shoreline environments. A community approach to
classification of sublittoral marine environments has met with far
less success because community structure is a function of more
subtle physical and biological relationships. The most practical
approach is to utilize physical attributes, and, conceptually at
least, arrive at a community approach as subcategories once the
latter become evident through closer scrutiny of physical habitats,

Three co~ordinate and interlocking factors are important in
the distribution of shore and reef invertebrates. These are (a) the
degree of wave shock, (b) the type of bottom, and (¢) the tidal
exposure. These characteristics are recognized as a basis of at
least one classification scheme developed for Hawaiian waters
(Hawaii Coastal Zone Management Program, 1976) and can be utilized
equally effectively in Samoan waters. A provisional classification
of ‘coastal water ecosystems developed by Maragos (Maragos, et al.,
1975; see also HCZMP, 1975) was intended to point out the variety of
marine habitats extant in Hawai'i. Maragos stresses that the narrow
tidal range and high wave action characteristic of Hawaiian near-
shore environments render classification schemes developed for high-
er latitude, continental coasts (e.g., the west coast of the U.S.)
inappropriate (cf. Gosline, 1965).

The strong modifying influence of c¢oral reefs on shoreline
environments further reduces the applicability of such schemes. The
primary effect of the presence of a reef structure is to nullify, or
at least seriously modify, the concepts of open and protected outer
coasts as put forth by Ricketts and Calvin (1962). The importance
of wave enerqgy regime in the determination of organism distribution
remains unchanged. Rather, the presence and form of the reef itself
determines the nature of the wave regime at and near the shore, and
therefore, reef form must be a primary category in any classifica~
tion applicable to tropical coastal zones (see Morton and Challis,
1969).

The classification scheme presented here attempts to encompass
all the reef biotopes extant in the Samoan Islands. The scheme i8
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Jhierarchical, beginning with more general levels of categorization
"(coastal macro scale). and progressing to smaller scale, substratum

_con81derations. The proposed ' scheme recognizes that the coastal
province includes three zones'(after Maragos, et al., 1975) : ~ (a) an
inland zone, (b) a shore zone, and (c) an offshore zone. However,

the actual boundaries of these divisions in the tripartite approach
used here are defined more broadly and thus allow inclusion of .all
environments in the broadly defined coastal zone to be encompassed:

(a) Terrestrial Realm  (terrestrial environ-
ments; designated by the letter "T");

(b) Transition Environments (shoreline transi-.
tions from terrestrial to aguatic
realms; designated by the letter 'S'),

(c) Aquatic Realm (marine, brackish and fresh
- water environments; designated by the
letter 'A')' T _

Each of these "zones" or realms is treated individually,; commensu-
rate. with the spec1al needs and’ problems encountered in these very
different environments. Only the - marine  portion of. the Aquatic
Realm is treated herein. Readers interested in the classification
schemes developed for.the shoreline and inland areas may consult the
introduction (Part A) to the Kawai i Coral Reef Inventory (AECOS,
1979). T . L

The classification schemeiis expressible as an alphanumeric
code. Any code is not a necessity of classification, merely a con-
‘venience. The alphanumeric is more amenable to tabular presentations
and computer handling of data than is a written description.
Further, at certain levels . of discussion, the alphanumeric is less
ambiguous than brief or common-name descriptions, because the bound-
ary conditions are defined, .. Nonetheless, the real world environment
is characterized by not only ‘variety, but gradients and subtle
transitions which defy precise ordering into categories obstensibly
representing the variety. In' the present undertaking, this reality
is _encountered not only in attempting to classify coastal habitats,
but in translating aerial photographs (close approximation of the
real world filtered by the limitations of lens resolution and film
sensitivity) into maps (ordered representations of real world
variety). 1In both processes (map production and habitat classifica-
tion), decisions are required which in effect ignore transitions at
some acceptable level of resolution.

Reef Habitats Classification System:

The classification of aquatic environments is expressed as a
5—diglt alphanumeric with the letter "A" as the first digit followed
by 'four numbers representing orders of classification from general
exposure to substratum type. Assignment of these orders can be
accomplished with the "key" given in Table II, Note that the key is
not strictly dichotomous: it represents a "web"™ which leads the user
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through the assignment of numbers, in order, to each digit position,

The orders or digit positions represent progressively finer
scale descriptions of physiography, the 5-digit alphanumeric
describing a habitat type based ultimately on substratum (bottom)
type. Partial codes can be used to express larger scale features,

For example, the code Al2 represents fringing reefs on open (non
embayed) coasts, -

The first subdivision (1lst order - 2nd digit) differentiates
fresh, brackish, and marine waters, Additional subdivisions of fresh
and brackish waters could be accomodated, although this is present-
ly beyond the scope of the ASCRI project. Note, however, that the
designation “brackish waters®™ in this case refers only to inland,
polyhaline water bodies. Essentially marine bodies of water subject
to zccasional marked depressions in salinity are classified as
marine. ' N

TABLE II - KEY TO CODING AQUATIC ENVIRONMENTS (A SERIES)

1A Marine environments. . . . . ¢ ¢« ¢ v v 4 ¢ 4 e 4 « e o s e« e o« +. + seE 2

1B | Inland, fresh or brackish water environments. . . . . (codes A3, A4, etc.)

(1st order - general exposure)

2A Open coast or bight (see § 1). . . . . . . . « +« « ¢« « o . lAJ"‘l-see 5
2B Embayment; Fits one of the following criteria: a) narrow mouth

(ratio 700/1, see § 1), or b) extensive barrier reef across bight,

or c) well-protected by breakwater, or d) an atoll lagoon. [AZ---I-see 3

(2nd order - physiography)

3A .No reef structure associated with gmbayment, or, if a reef

structure is present, habitat is fronting and deeper than

reef margin (see §2) . . . . . . . . . ¢ i 4 4 e e 4o 4 e s . . . se04
3B Habitat is on or behind a shallow reef structure. . . . . . . . . .see 7
4A Habitat at the shoreline and eulittoral . . . .|S3--| (See page A24)
4B Habitat sublittoral. e e e e e e e e e e e e e |A254-|. . .see 13
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5B

6A

6B

7A

7B

8A

88

9A .

9B

10A

108

11A

11B

11¢

True, shoaling reef structure (reef margin defined and: shallower

than 2 meters or 6 feet) along or offshore; or, submerged reef

(margin more or less defined, ‘but deeper than 2 meters or 6 feet)

along or offshore (see 0 S - Y-S -

No reef structure along or offshore, although corals and othev reef
inhabitants may be. Bottom descends quickly from shore to a depth
of at least 2 meters (6 feet) and does not shoal offshore, but °

'continues to descend to great depths. P Y- 1Y/ 2N .see 12

Front of reef slope or surge channel through reef front |A- 0--l. . see 12

Reef margin, reef flat, reef hole, or back reef channel . ; .. see‘7

Reef type with reef flat continuous from shoreline. . . o« o e . . .see 8

Reef separated from shdfe1iﬁ£"£§*1nce}véﬁing channel'or lagoon. . .see 9

. Reef "margin" submerged (exceeding 2 meters or 6 feet in depth

at low water)(see § 3). ;..-,.._. e s s e e s s » [A 1-.|. . .see 10

Reef margin defined and less than 2 meters (6 feet) in depth

at 1ow Water. « . « ¢ « & ¢ ¢ 4 4 44 4 ae 0 . |A 2¢¢]. . .see 10

Barrier or atoll (ribbon)greef.‘. e .. e e e e .|A.3..|. . .see 10

Patch, Iine, or table reef, Ji. e e e c e e e |A-dee|. . .see 10
" (3rd ordér - zones)

Outer reef zone (includes.algal ridge were developed; although

not strictly defined on substratum type, this is usuallT [
. . A--l

consolidated limestone)(see § 4) . . . . .see 13

Reef flat, reef holes, dredged channels behind reef margin. . . . .see 11

Middle reef zone (generally characterized by sand and limestone
boulders or rubble, or coral wheels) (see §4) e e . lA--Z | .see 13

Inner reef zone (generally characterized by accumulated loose
material - sediments) (see 54) e e s et e e v e e IA"S |. .see 13

Reef holes, lagoons, or dredged channels behind reefs
(See §5) « o o o e s e o 0'~‘n ¢ o o o o o e a2 o e lA..4 | . See 13
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12A Depth O to approximately 10 meters (high surge). . . . . .|A°01°|. .see 13
128 Depth below zone of high surge hut within photic zone. . .|A*02¢|. .see 13
12¢ Depth below penetration of light (aphotic zome). . . . . .IA'03'|. .see 13

(4th order - substratum type)

13A Substratum solid or consolidated or massive boulders. . . . . . . . see 14
13B Substratum loose material (uncénsolidated sediment) or boulders
subject to shifting in storm swell. . . . . . . . . . . . .. .. . seel5
14A Substratum consolidated limestone. . . . . . . . . ;_. . .|A°°°1|
14B Substratum volcanic (e.g., basalt). . . . . . . . . . . . |A°°°2|
140 Substratum artificial.(cement, wood, metal, or qther). . SJaee-3|
ISA Substratum basalt Tubble. . . « . « &« 4 4o v o v . 4 0 .. fgee-4l
158 Substratum.limeétone rubble (boulder, cobble, peBble). . A5
15C Substratum Sand. . « « + + 4 ¢ 4 4 4 e o e o 4 s s o oo o o|Ace6]
15D  Substratum mud or muddy sand. . . « .« . . . . . s . . . . |Acee7]

The following numbered paragraphs provide definitions and more
detailed explanations to clarify choices required at speeific points
.in the above key to the classification of aquatic environments.

§1 - Embayments -~ Not all bays in American Samoa are sufficiently
enclosed to represent conditions substantially different from those
encountered along the open coast. Coastal features geographically
defined as bays range from relatively open forms typified by
Faga'itua Bay, to moderately protected waters such as Vatia Bay and
Afono Bay, to relatively enclosed bodies of water such as Pago Pago
Harbor and Pala Lajoon. In Hawai'i, the Technical Committee on Water
Quality Standards (State of Hawaii, Dept. of Health, 1978) dealt
with the problem of distinguishing certain deographical bays
(actually bights in many cases) from true embayments or relatively
restricted coastal indentations by defining the latter on the basis
of the residence time of the water. The committee determined, from
examination of existing water quality measurements, that a residence
time of several days was necessary if point and non-point sources of
nutrients and terrigenous sediments were to have a substantial and
lasting impact on the biota in an embayment. The residence time can
be crudely approximated by using the ratio of a bay's total volume
to the cross-sectional area of its entrance. A threshold in water
quality parameters appears to occur when this ratio equals or
exceeds 700. Although the ratios for presumed “embayments" in
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American Samoa have not been calculated, it seems probable that (at
least) middle and inner Pago Pago Harbor and Pala Lagoon are true
embayments according to the above definition. A few bays with

restricting coral reefs (for example, Afono and Masefau) are
possibly true embayments.

The classification system attempts to differentiate the
relatively protected waters of embayments from the relatively
unprotected waters of an open coast. Thus, couplet 2 includes
several other criteria (barrier reef, breakwater) which give rise to
protected waters along the coast. Note that, excepting the quiet
waters of a lagoon protected by a barrier reef, coastal habitats
associated with reef features are treated in couplet 2 as open-coast
habitats (unless, of course, the reef occurs within an embayment).

§2 - Wave Surge - The classification scheme treats habitats on the

front slope of any reef type as representing the same conditions of
exposure to wave surge as habitats along a coast lacking a reef.
Although reefs represent special biogenic features with a generally
unique offshore topoqgraphy, the organisms inhabiting high surge
zones in front of the reef margin are confered no protection £rom
surge by the presence of the reef. Most distinctions which could be
made are essentially differences in substratum type.

§3 - Reef Forms = The terminology applied to gross geomorpholoqgy of

biogenic reefs (reef form) is expansive (see Stoddart, 1978). A wide
variety of reef types have been described and inter-related in
morphogenic schemes, the most basic of which is that of Darwin
(1842). Darwin'’s idea, which, despite a long period of controversy,
remnains widely accepted today, relates how fringing reefs become
barrier reefs, and barrier reefs become atolls with the gradual
submergence of an island mass,

Examples of fringing reefs are most common around the volcanic
(high) islands of American Samoa. Patch reefs are 1less common
(examples occur in Pago Pago Harbor; i.e., Whale Rock, Amaula Rock).
Both Swains and Rose Islands are examples of atoll reefs, although
Swains is not typical in form, Barrier reefs are not present,
although the Nafanua and Taema Banks appear to be an ancient drowned
barrier reef (Mayor, 1920). The fringing reefs of American Samoa
are well developed and +ypical of similar structures extant
throughout the central and southern Pacific Ocean.

A profile of a fringing reef is illustrated in Figure 6A and
demonstrates basi~s reef structure: a broad, more or less level or
low relief platform (the reef flat); an outer reef margin or reef
crest; and an abruptly descending reef front or seaward reef slope.
The form shown is characteristic of Pago Pago Harbor reefs which
have a particularly steep reef front. Along more exposed coasts the
reef front is not nearly so steep. Note the gentle net upward slope
from the base of the beach deposit near the shoreline to the reef
margin., reef flat. The profiles off Ogegasa (Tutuila, north coast)
and Leone (Tutuila, southwest coast) (Figure 6B) show less well
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develope@ reef form: In particular, the reef marqgin is “submerged"
-- that 1s, tpe margin has not grown up to sea level and, therefore,
does not provide the same degree of protection to the reef flat and
shore.

In the classification scheme, the "reef flat" habitat is coded
Aifferently if associated with a submerged as opposed to a sea level
reef. The importance of this distinction 1lies primarily in the
nature of the surge associated with the two types of fringing reefs.
On a true fringing reef, wave energies are largely dissipated on the
reef margin. Over submerged reefs, waves progress much of the way
into shore, and the surge zone is correspondingly broader.

§4 - Reef Flat Zonation - The differentiation of zones on reef flats

has long heen a subject of interest to coral reef ecologists. The
complexity of the biological and physical processes involved in
establishing reef structure produce patterns which sometimes are
distinctly arranged in bands from the outer reef slope to the shore,
and sometimes appear as patches not distinctly zoned. The purpose
of the 3rd order term in the case of reef flats is to broadly
distinquish zones on a reef flat. These "zones" are not always
easily differentiated in the field where the substrata and biota
grade imperceptably from one type into another. The user should,
therefore, not become overly concerned with the precise part of the
reef (i.e., outer, middle, or inner reef zone in the classification
scheme) represented where 2zonation is indistinct. In many cases,
particularly where a reef is narrow, all three zones may not be
represented. The distinction is based not on position, but on th

predominance of certain physioqraphic conditions. '

The outer reef zone includes the reef margin and is the =zone
of maximum wave surge in shallow water., On well developesd, sea level
reefs, much of this 2zone may be exposed at extremely low tides
(Randall, et al., 1978). The bhottom is dominated by consolidated
limestone and coralline algae are prominent inhabitants (Dahl,
1971). Coral cover may or may not be extensive, although for any
given section across a reef in Hawai'i, the highest coral cover
shoreward of the marqgin is usually in the outer reef flat zone.

The middle reef zone occurs shoreward of the outer reef flat
and is characterized by a mixture of substrata, with consolidated
reef-rock and coarse sediments (rubble, bhoulders) predominating.
Sand 1is present in depressions and is coarse-grained, This zone is
further characterized by an abundance of fleshy algae on many
Hawaiian reefs. Water circulation is generally good, except perhaps
at extreme low tides, when patches of reef-rock may uncover.

The inner reef flat occurs near shore (on fringing reefs) and
is characterized by an accumulation of sediments, particularly
medium to fine grained sand., ™T™his zone is typically, althouqh not
necessarily, one of sluggish water movement, even at high tide on
particularly broad reefs. On narrow reefs, a distinct inner reef
flat may not be present. The inner reef flat may harbhnr a sparse
growth of fleshy algae or may be rich in species adapted to low
turbulence. Corals are usually present in only low abundance ==
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scattered heads of Cyphastrea sp., Pocillopora damicornis, and/or
Porites lutea may be present., On some reefs with a shallow outer
reef zone, the inner reef zone (or a portion of it) may be a shallow
channel running parallel to shore. This channel, sometimes called a
"boat channel” serves to drain away water broujht onto the reef flat
by waves breaking over the reef margin, Usually a hoat channel
connects to a break in the reef or a seaward running channel (ava),
throngh which strong rip currents develop whenever large waves break
over the reef margin.

§5 - Lagoons, Channels, Borrow Pits, Reef Holes ~ 'The designator
A..4. applies to large holes or dredged channels and borrow pits
behind a reef margin, and small lagoon-like features on fringing
reefs. These depressions can occur anywhere on a reef flat, but are
characterized by the protection from wave surge provided by a
surrounding reef structure. Ordinarily, the "boat channel®” referred
to above is too shallow (1 meter deep or less) to be coded here.
Any channel of considerable length and depth over two meters, cut
from outside the reef into shore will change from A.0l. to A..4. at
a point where wave 8surge ceases to be a reqular occurence.
Determination of this transition generally must be made in the field
based on bottom type and biota. These environments are nearly
always characterized by an accumulation of fine sediments, including

a preponderance of silt in many cases. Note that true lagoons, such .

as are associated with barrier and atoll reefs, are coded in the 1lst
order (A2...). '

FLORA AND FAUNA

Even very small units of area are inhabited by more kinds of
organisms than it would he possible to list, Most surveys which de-
velop species lists concentrate on conspicuous forms which dominate
by virtue of size and numbers -- in marine areas, the demersal
fishes, corals, fleshy algae, and certain conspicuous macroinverte-
brates (particularly the larger echinoderms) are usually noted.
Small and/or cryptic forms frequently are not. This same emphasis is
applied in the ASCRI text.

Included under the cateqgory FLORA AND FAUNA are descriptions
of prominent organisms inhabiting maritime, estuarine, and marine
areas covered by the particular coastal seqgment. Terrestrial
(coastal zone) and land aquatic areas are treated first, then
shoreline areas, followed by nearshore and reef flat environments,
and finally offshore and deep water environments. Unusual, rare, or
endangered species are often mentioned in addition to the most
common, conspicuous, or economically valuable organisms reported in
surveys conducted at each site. The extent of a particular descrip-
tion is dependent, of course, on the availability of information.
The ASCRI project supplemented published and unpublished survey data
with field surveys conducted in October 1979 (see pages 2-4).

In general, biological descriptions are 3Jiven in a present
tense in keeping with the tone of the Part A text as a whole. This
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practlce deviates from the usual scientific style of refering to the
data - of others in third person, past tense. The effect is an impli-
cation that.the bhiological information is complete, current, and
unchanging. - In fact, the information presented is merely the best
availabhle for all or. some portion of the area defined by the
subheading. The short-comings of all survey data must bhe realized by
the reader and assumed to apply, even thouqgh unstated, to the
descriptions of flora and fauna given in the text, For the algae in
particular, and many other groups generally, species dominance --~
indeed, the presence of many forms - changes regularly or seasonal-
ly. No attempt could be made in the brief descriptions presented to
consistently compensate for this fact.%&Moreover, for most locations
the necessary up-to-date surveys simply have not been conducted and
the possibility of changes must be assumed by the reader., Where one
nr more studies have bheen conducted in a given area, emphasis is
nlaced on the most recent, which will be given in present- tense,
The results of older studies are given in past tense where there lS
reason to believe that the descrlptlons no longer apply.

. Scientific nomenclature is utlllzed in the FLORA AND FAUNA
sections along with non-specific common names (e.q., "the surgeon-

fish,..."). Scientific names are underlined (italicized in tables).

Most non-marine orqganisms are presented with both a specific common
name, samoan name, and sc1ent1f1c name; ~-for example, "reef heron
(matu'u; - Egretta 'sacra:.sacra)..." *Scientific names have - been
carefully checked for nroper spelling and validity. Species names
synonymlved since appearing in older source documents are presented
in 'ASCRI in accordance with currently accepted practices, Common
names (both samoan and engllsh) are used in the UST CONSIDERATINNS
sectlons.

Corals (Phylum Cnidaria)

The reef-building or hermatypic corals are animals limited in
their dlstrlbutlon to warm seas where they are a major contributor-:

(along with coralline algae) to the structure of
reefs, - A diverse coral community provides a wide var-
iety of habitats that supports a rich assemblage of
other invertebrates and fishes. Areas of exceptionnally
diverse coral assemblages or coral cover exceeding 50%

of the bottom are flagged in the text index (left hand
page) with the coral head sywmhol {(shown on the - left).

- Table III is a check list of the corals of American Samoa
nrovided by Dr. Austin Lamberts.

Palolo Worms -(Phylum Annelida)

Most reef areas in American Samoa are popular nlaces for the
Jathering of "palolo"” worms (Runice viridis) which swarm over
wave-washed areas 7 days after the full moon (3rd quarter), usually
between ' October and Novemher of each year (Wass, pers. comm,).
Zonsiderable excitement accompanies the annual harvest of palolo
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' TABLE III. CHECK-LIST OF SAMOAN CQRAL GENERA AND SPECIES (PROVIDED

BY Dr.

Austin Lamberts)

Genus Stylocoentiella

31

2 A. nana
SpéC'leS armata nasuta
nobilis
Genus Psammacora . pagoensis
contigua palifera
folium palmeri
" nietstraszi paniculata
superficialis pinquis
l var. tutuilensis pulchra
rambleri
Genus Stylophora robusta
I mordax rotumana
schmitti
Genus Seriatopora spicefera
hystrix splendida
l squarrosa
Genus Pocillopora . surculosa
ankelt teres
' brevicornis ‘valida
~cf. bulbosa variabilis
damicornis ‘

' danae Genus Astreopora .
eydouxi . ecucullata
cf. setchellt listeri -

— verrucosa myriophthalma

. woodjonsi ' :

: ~ Genus Montipora E
Genus Acropora L -~ berryi

l abrotanoides bilaminata
africana - caliculata
~aculeus - composita
arbuscula ehrenbergi

' aspera elgchneri
bruggemanni foveolata
ceralis "marshallensis

l elathrata pulcherrima
corymbosa scutata
crateriformis soctialis

l cuspidata © spumosa -
cytherea trabeculata
delicatula tuberculosa
digitifera venosa

l diversa verrilli
exigua ' A N
formosa Genus Pavona .

. fruticosa ' : : clavus
granulosa decussata
horrida divaricata

l -humilis . duerdeni
hyacinthus- frondifera
intermedia gigantea
latistella - maldivensis

l .Zongicyat{ms varians
magssawensis

' millepora
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Genus

Géhus
Genus

Genus

Genus

Genus

Genus
Genus

Genus

Genus

Subgenus Synaraea

?' i
e

II (cont)

Gardzneroserzs
Species ponderosa

Leptoseris

gardineri
scabra

Pachyseris
carinata
levicollis
speciosa

Coscinaraea
columna

Fungia

conecinna
echinata
fungites

‘granulosa
patelliformis
paumotenstis,

‘repanda
scutaria

Herpolitha
erassa
limax

Polyphyllia
novae-hiberniae

Halomitra
' ~ pileus

Goniopora :
~ parvistella
cf. somaliensis

Porites

 andrewst
arenosa
latistella

- lichen
lobata
lutea
var. haddoni
matthaii
murrayensts
pukoenstis
queenslandi septima

horizontalata
undulata
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Genus

Genus

Genus

Genus

Genus"

Genus

Genus

Genus

Genus

Genus

Genus

Genus

Genus

Alveopora
allingi
verriliana
sp. 1

Favia
favus
laxa
pallida
rotumana
speciosa
stelligera

Favites .
abdita
- chinensis
halicora
russellz

Goniastrea
edwardsi
favulus
palauensis
pectinata
I ‘retiformis
Platygyrg
.. lamellina
rustica
Leptoria
- phrygia
Oulophyllia

erispa

Hydnophora
' eresa
mieroconos

Mohtaétreg
curta

Plestiastrea
versipora

Diploastrea
heliopora

Leptastrea
purpurea

Cyphastrea

microphthalma
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Genus Echinophyllia

TABLE III. (cont)

Genus Echinopora

Species lamellosa

Genus Galazea
elavus

fascicularis

Genus Acrhelia

horrescens

Genus Acanthastrea

Genus Lobophyllia

costata
Genus Symphyllia

nobilis
Genus M erulina

ampliata

aspera

echinata

Genus Ozxypora

Genus Eyphyllia
Genus Plerogyra
Genus Tubastrea

Genus Turbinaria

]

Genus Heliopora

Genus Millepora

lacera
glabresceng
simplex
coceinea

frondens
peltata

coerulea

platyphylla
tenera -

2 i L o ) o L . .

N

TABLE IV. Samoan and scientific names of some common

invertebrates.

Actinaria

Panulirus spp.

Parribacus sp.

Gastropoda

Patellacea

Turbo spp.
Tridacna sp.
Octopus .spp.
Holothuroidea
Acanthaster planci

Diadema sp.,
Echinothrix spp-.

sea anemone (edible)
spiny lobster

slipper lobster

general name for snail
limpet

snail

gilant clam

octopus

sea cucumberé
crown-of~thorn starfish

sea urchins
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Matamalu:
Ula
Papata
Sisi
Matapisu
Alil4
Faisua
Fe'e

Lole, Se'a
Alamea

Vaga



over the reef flats. Palolo are caught with scoops and baskets, and
‘fine mesh nets. This much-prized food is eaten raw or cooked and is
preserved for eating over the 1long period when palolo are not
available (Smetzer, 1959). This activity is wide-spnread and
therefore not discussed in the text under Use Consifierations or
indicated in the Atlas as a type of activity on the reef flat.

'Alamea (Phylum Zchinodermata)

The alamea (crown-of-thorns starfish; Acanth-
. aster planci) has attracted considerable attention in
the central Pacific in recent years because of large
population build-ups in reef areas. The alamea is a
usual inhabitant of reef front areas where it occurs
. in small numbers and feeds on coral tissde. Feeding
. usually occurs at night and often results in the death
of the coral head. When the starfish appears in an area in large
nunbers the consequences can range from considerable to near total
destruction of the coral bottom assemblage. A number of studies
have been directed at following the progress of  the recent
"outbreak" of alamea (beginning in mid-1977) around Tutuila.

‘Results of these studies reflecting either large numbers of starfish

or significant damage to the coral assemblage are flagged in the
_text index (left-hand page) by the alamea symbol shown here.

Fishes (Phylum Vertebrata)

Fish are a visible and highly sought resource on
samoan reefs. Reef areas of exceptional fish diversity
are flagged in the text index (left-hand page) by the

~ fish symhol shown here. Table V is a listing of
scientific, and english and samoan common names of
fishes as provided by the Office of Marine Resources,
American- Samoa Government.

WATER COMDITIONS

Included under the heading WATER CONDITIONS are factors relat-
ing to the quality of nearshore marine waters and conditions (waves,
currents, etc.) which have a bearing on use considerations,
Significant point and non-point source discharges into marine waters
are discussed, and a general description of water quality is given,
Both natural and man made factors are considered. Emphasis is on
those conditions which have a hearing on use.

I[IISTORICAL AND ARCHAEOLOGICAT, SITES

_ Places and structures of historical value occurring along the
shoreline or a short distance landward are described under the HIS~
TORICAL AND ARCHAEOLOGICAT, SITES heading. Subheadings name the site
or structure. Physical descriptions may appear under PIYSIOGRAPHY,
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TABLE V. Scientific, english, and samoan fish names (provided by

the 0ffice of Marine Resources,

Hexanchidae, Isuridae

Carcharhinidae, Sphyrnidae.

Orectolobidae

Carcharhinus melanopterus

Triaenodon obesus

Sphyrna lewint
Dasyatidae, Myliobatidae
Anguillidée

Muraenidae, Congridae,
Opichthidae

:Clupeidae
Spratellotides spp.

Engraulidaé

Chanidae

Exocoetidae

Hemiramphidae

Belonidae
Poeciliidae

Atherinidae
Holocentridae

Scorpaenidae

Serranidae

Cephalopholis argus

C. urodelus

Sharks

Reef Blééktip

Reef Whitetip

Hﬁmmerhead shark

Rays
Fresh water Eels

Moray eels, conger eels,
snake eels

Herrings, Sardines
Round herring, sprat
Anchovies |
Milkfishes

Flying fishes
Halfbeak§
Neddlefishes
Mosquitofishes,
Topminnows
Silversides
Squirrelfishes

Scorpionfishes,
Stonefish

Groupers, Sea Bass
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American Samoa Government). -

Maile

Apeape
Malu
Mataitaliga
Fai

Tuna

-

To'e (small), Pusi
(medium) , Maoa'e (large),
Atapanoa (very large),
U'aulu (small brown body)
Apeape (small pale body)
Pelupelu

Poi, Nefu

File, Nefu

Avalii

Malolo

I'usila

Ise (less than 15 in.)
A'u (more than 15 In.)

Fo-vai

Sall
Malau

La'otale (less than 3 in.

‘Nofu (more than 3 in.)

Gatala (less than 12 in.)
Ataala (12-36 in.)

Vaolo (more than 36 in.)
Gatala-uli, Loi

Matagéle-uli (dark phase)
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TAELEfVL (cont)

C. urodelus (cont.)

Epinephelus hexagongtus

E. merra

Plectropomus leopardus,
P. truncatus

Variola loutti

Theraponidae
Priacanthidae
Apogonildae

Carangidae

Elegatis bipinnulatus

Selar crumenothphalhus

Joryphaenidae
sutjanidae
Aprion rutilans

A. virescens

Etelis carbuhculus
E. marshi

Lutjanus bohar

L. fulvus

L. gibbus

L; kasmira

Honeycomb grouper-.
Coral Cod
Fairy Cod

Therapon perches

BigEyes

-Cardinalfishes

Jacks, trevallys

Rainbow Runner

BigEye scad, Akule

Dolphin

Snappers

Gfay Snapper

Onaga
Ehu

Red Snapper

Yellow-margined Snapper
Paddletail Snapper

Blue-lined Snapper

Mata&le-sina (red phase
Amercan Samoa)

Mataé&le-mumu (red phase -
Western Samoa)

Gatéla—aau

Gatala-aloalo, gatala-
pulepule

Ataata-utu

Papa-tuauli (juvenile)
Velo-(sub-adult)
Papa (adq}t)

Avaava
Matapula
Fo

Lupo (less than 3 in.)
Lupota (3-6 in.) '
Malauli (8-24 in.)i .
Sapoanae (2-3 in.) o 1
Ulua (3-4 ft.) J
Elo (more than 4 ft.)

Samai
Nato (less than 4 in.)

Atule (4-8 1in.)
Ga, taupapa (more than 8 in.)

Masimasi

Mu, Palu (lg. deepﬁater sp.) .

Palu-sina

x

i!l
Asoama (American Samoa) %f
Utu (Western Samoa)

Palu-atu, Palu-malau .

Palu-malau, Palu-loa . h
Mu, mu-aa (dark phase)
Mu, mumea (red phase)

Tamala ‘;Jf;

Malail

Savane



. TABLE V. (cont)

L. monostigma

P. filamentosus, P. mult
- Tropidinius amoensus
Cerreidae

Lethrinidae

llidae
Mullozdtahthya spp.

' WMa ohryeerydéoa

‘I.I P.Itrifhaciatys -
Upeneus arge, U. Vittatus

Kyphosidae

Chaetodontidae

Ponléanthidae

" Pomacentridae

L Cirrhiéidac

Cirrhitus pinnulatua

Hugilidae

Liza vaigiensus

Sphyraenidse
_’Sphynaena barracuda
Labridae

o~ Chetilinus spp.

chridae‘

o e - -

One-spot Snapper

Pristipaﬁoidbs flavipinnus Opakapaka
ons

Flover Snapper
Mojarras

Emperors

Goatfishes

Three-ésddle Coatfish
Bar-tailed coatfich
Rudderfishes

Butterflyfishes
" Angelfishes

Damself ishes
Hevkfishes

Mullet

Barracuda

Wrasses

Msori Wrasse

Parrotf!ihcc
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Taiva

Palu-sina, Palu-pa'epa'e

Palu-ula, Palu-sega
Matu
Mataeleele (less than 6 {

Ulumalosi (6~12 in.)
Filoa (greater than 12 in

I'asina (less than 3 in.)
Vete, Afulu (more than 3 :

Moana

Matulau

Ula‘oa

Nanﬁe ‘

TifgE1Fl

Tu'u'u R

Tu'u'u

Ulutﬁ'i

Anae (gen. nsnél.'noi (les:

‘ th.l'l 2 11\.). Poi (2-3 in.).

Aua (3-S5 in.), Fuafua (5-6
in.), Anae (8-30 in.),

 Afomatua (more than 10 in.)

Iuitofo (lecs than.30 in.)
Afa (4=10 in.)

Anseafa (more than 10 in.)
Sapatu

Sacsao (large)

Sugale _

Lalafi (less than 12 in.)
Tagafa (12-30 in.)
Malakea (more than 30 in.)

Fuga (less than 6 in.)
Pugasi (blueigreen, 6-10 in.



TABLE V. (cont)

Scaridae (cont.)

Blenniidaé
Gobiidae
Zanclidae
Acanthufidae

Acanthurus spp.
A. glaucopareius

A. guttatus
A. lineatus
A. triostegus

Ctenochaetus spp.

Naso spp.

Siganidae

Scombridae
Acanthocybium solandri
Auris thazard
’Euthynnus affints
Gé%nosarda unicolor

Katsuwonus pelamis

Rastrelliger brachysoma,
R. kanagurta

Thunnus albacares

T. obesus
Istiophoridae
Istiophopus platypterus

Makaira nigricans

Blennies
Gobies
Morish idol

Surgceonf ishes

Lined-surgeonfish

Convict Tang

Brlstle—toothed
Surgeonfish

Unicornfishes

Rabbitf ishes

Tunas
Walioo
Frigate mackerel

Little Tuna

Dogtooth or white tuna

Skipjack tuna

Mackerel
Yellowfin tuna

BigEye tuna
Billfishes
Sajilfishes

Blue Marlin

38

. Galo (more than 24 in.)

" Laulama (Western Samoa)

Laea (8-24 in.)

Mano'o
Mand'o -

Pe'ape'a

Pone (less than 5 in.)
Palani (more than 5 inf)

I'usina (American Samoa)

Maono
Alogo

Manini

Pala‘'ia, logoulia (schoolin
juveniles), Pone

Ume

Lo (general, aisollargé
schools of juveniles)

Padla

Atualo

Kavakava

Tagi

Atu (lesé than 14 in.)
Faolua (14-20 in.)

Gaono (more than 20 in.)

Ga

To'uo (American Samoa)
Ta'uv (Western Samoa)

Asiasi (1ess than 40 1bs.)
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Sa'ula

Sa'ula-lele 'u
Sa'ula-oso



TABLE V. (cont)

Bothidae _ Lefteye flounders Ali
Balistidae Triggerfishes Sumu
Monacanthidae ¥ . Filefishes | Pa'umals
Ostraciontidae Trunkfishes, boxfishes Moamoa -
Teraodontidae . Puffers, balloonfish Sue
Diodontidae ' Porcupinefishes, Spiny Tautu

: puffer '

and additional information, particularly relevant to current status,
may appear under USE CONSIDERATIONS,

USE CONSIDERATIONS

Under the heading USE CONSIDERATIONS are presented the
activities engaged in and facilities provided for, residents of - and
visitors to, the coastal areas of American Samoa. Resource
utilization follows presence, abundance, and quality of the
resources available in any given place, and the best identifiers of
particular resources are the users themselves. The ranking of
popularity of subsistence fishing methods and descriptions of common
catches are summarized from the village by village Fishing and
Farming survey conducted by the Development Planning Of fice
(Government of American Samoa, Development Planning Office, 1980)
and supplemented by interviews with village chiefs and councils. No
attempt has been made in the text to plan. or otherwise suggest
partitioning of resources among user categories (plans already
developed in government documents are noted). The relative degree
to which certain activities take place and the quality of the
resources being utilized are discussed, although freguently only 1in
general terms, Many uses are described without crediting sources.
In such cases the information derives from observations and/or the
expertise of consultants to the ASCRI project,

Reef Useé

Fringing reefs, such as those occurring off the coast of much
of American Samoa, are among the most important of coastal zone
resources. Although American Samoans no longer depend upon their
traditional nearshore fishery as a primary source of food,
subsistence fishing remains the predominant use of reefs in Samoa.
Despite increasing use of reefs (primarily by non-Samoans) for sport
diving, . surfing, shell collecting, and other recreational
activities, subsistence fishing must be considered the highest
priority use based on the number of participants, However, it can
be argqued that such fishing is as much for sport as for subsistence



purposes.

The majority of subsistence fishing activity in American Samoa
is undertaken by villagers on reefs adjacent to their villages,
Samoans traditionally maintain that reef areas adjacent to their
villages are village property, although some villages are stricter
in regulating use by “outsiders than others. The need to obtain
local village approval for access to the shoreline and reef in
populated areas is common courtesy expected of outsiders and, to a
certain degree, inhibits inappropriate uses, overuse, or uses

incompatible with subsistence fishing needs of the village.
Isolated areas usually laclk roado or means of easy access, and this
also serves to discourage overuse. In general, destructive

practices such as the use of poison or explosive charges (both
illegal under 3Samoan law) are uncommon. A probable case of reef
poisoning in Avatele Passage in 1973 appeared to be associated with
a fish-trap constructed by non-Samoans (Lamberts, 1974).

A large percentage of the population of American Samoa lives
along the perimeter of inner Pago Pago Harbor (MAPs 1 and 2) .where
much of the reef flat has been filled to gain level land or dredged

for harbor facilities. The degradation of reef flat envaronments

fronting heavily populated areas in the inner harbor severely
restricts the fishing methods and catches there. Although pelagic
and migratory fishes are still caught with line ' or " net along the
inner margins of the harbor, the diverse catches of reef fishes and
invertebrates typically occurring elsewhere in the islands are no
longer possible in Pago Pago Harbor, Many of the people of this
"urban" population simply do not fish, or do so mainly for  sport
(Hill, 1978). ‘ T

e Major alterations of reef flats (e.q., -harbor development,
dredging to obtain £fill for roads or land reclamation) should be
carefully evaluated in areas of intact reefs fronting villages which
retain a tradition of subsistence fishing. 1In the past, indiscrimi-
nate dredging has destroyed or reduced the diversity of fishery
resources. Except in inner Pago Pago Harbor, where continued
dredging and filling appears consistent with expansion of harbor
facilities and economic growth, large scale disturbances of reef
environments in other areas is incompatible with wvillage fishing
activity. '

Small-scale disturbances of reef environments through destruc-
tion of coral beds is also detrimental to subsistence £fishing,
Coral bottoms contribute to shelter and habitat for fish life,
particularly juvenile and small fishes of importance in maintaining
populations of larger, edible fishes. Thus, intentional damage to
living coral heads caused by collecting as curios (either by or for
tourists) or unintentional damage resulting from boat anchors, are
incompatible with subsistence fishing and other reef uses dependent
on -diverse and abundant marine life.

Non-consumptive recreational uses, such as sport~diving and

surfing, undertaken primarily by non-Samoan residents and visitors
to Samoa, do not jJjenerally conflict with subsistence fishing. Sport

an




diving is qenerally concentrated on the reef front, and surfing
-occurs mainly near or off the reef margin at high tide when £ishing
is least likely to occur at the margin. Beaches are focal points
for water sports seldom undertaken by Samoans and which may be
incompatible with traditional fishing activity in areas of Tutuila
outside of the population centers around Pago Pago Harbor and on the
outer islands, which retain-a more traditional lifestyle. Problens
result not only from competition for space, but also from beach use
by tourists and non-natives on Sundays, a practice discouraged by
Samoans for religious reasons. Tourist-oriented water sports (such
as sailing) should he concentrated in Pago Pago Harbor and in areas
not closely associated with specific villages, An area with
exceptional potential for sport-diving and underwater photography is
a nearshore lagoon off the Ofu airport (northwest from Papaloloa
Point). Other areas with high potential for ocean recreation
(activities other than subsistence fishing) have been indicated in
marginal notes in the running index of the text (left-~-hand page).

Water quality problems are a cause of reef degradation 1in
heavily populated areas of Tutuila., Waste disposal in Pago Pago
Harbor has contributed to the destruction of ‘the fringing reef
community, although the reef remains structurally intact. Road
construction projects (particularly the "Top Mile" road between Aua
and Afono, and a road along the ridge to the TV transmitter on Mt.
Alava) have accelerated soil erosion. Sediments carried by the
streams have severely damaged the reef flats fronting Aua and Fagasa
villages (M & E Pacific, 1978). Both sedimentation from poor land
management practices and nutrient enrichment from sewage disposal
inevitably interfere with reef wuses dependent upon a diverse
assemblage of marine life. 1In at least one case, public health is
directly endangered by waste disposal. Cesspool seenage into Pala
Lagoon raises bacterial concentrations above levels considered safe
for consumption of clams collected from the lagoon (Helfrich, et.
al., 1975).

The need for marine preserves in American Samoa is probably
limited to a few areas considered especially pristine or unspoiled
and not actively fished. Two such areas, Fagatele Bay and Larsen
Bay, are presently under consideration for marine preserve status
(Wass, pers, comm,). It is important to note that preservation from
human disturbance does not quarantee the safe-guarding of reef
resources. The rich coral beds in both bays were devastated in the

recent plague of alamea (crown-of-thorns starfish; Acanthaster
planci) which destroyed living corals in many areas around Tutuilla,
Aunu'u, and on the offshore banks. Apparently, infestations of
alamea are periodic phenomena affecting Samoan reefs. At present,
several unspoiled examples of rich coral growth have been
identified: in Sita Bay and Fagafue Bay on the northwestern coast of
Tutuila and at Ofu (off the airport). The Tutuila examples are
genrally isolated from most users and therefore protected without
official designation as preserves. The Ofu example is easily
accessible and an excellent candidate for designation as a preserve.
An area of exceptional coral growth and a remarkably diverse fish
assemblage is around the margins of the old borrow areas adjacent to
the reef runway at Pago Pago International Airport. This reef area
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is an excellent candidate for marine presexrve status, although the
area is presently protected from overuse due to the controlled
access across the airport property. Generally rough seas limit
approach to this area from seaward. :

MISCELLANEOUS
Place names generally follow U.S.G.S. topographic maps with,
however, additions and corrections provided by Otto Thomsen of the
Development Planning Office, American Samoa Government. Spelling of
place names is based on pronunciation with inclusion of the glottal
stop. .

Measurements given in the text are presented in the English
System with Metric System equivalents provided in parentheses.
Note, however, that the two values given are not direct conversions
(i.e., one foot equal to 0.3048 meters). Instead, an equivalent
level of precision is given. Thus, where an original observation
appears to be an estimate (for example, "500 feet"), a metric
estimate is provided ("150 meters", not 152.4 meters).

)
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AMERICAN SAMOA CORAL REEF INVENTORY

AMERICAN SAMOA

The Territory of American Samoa comprises the six eastern
islands of the Samoa Archipelago and one other island (Swains
Atoll) geographically belonging to the Tokelau Island Group,
American Samoa 1is located in the tropics (14°S latitude, 1700y
longitude) of the Central Pac1f1c Ocean 2,300 nautical miles
(4,420 km) southwest of Hawai' 1,500 miles (2,400 km) north of
Aukland, New Zealand, 1,200 m1]es (2 000 km) northwest of Tahiti,
and 80 miles (130 km) southeast of Western Samoa. The five
volcanic islands are aligned along the crest of a discontinuous
submarine ridge which extends over 300 miles (480 km) and trends
roughly northwest by southeast. These are the major inhabited
islands of American Samoa and include Tutuila, Aunu'u (a small
island 1located one mile (1.6 km) off the southeast coast of
Tutuila), Ofu, Olosega, and Ta'u., The latter three 1islands are
collectively referred to as the Manu'a Group and lie about 66
miles (106 km) east of Tutuila. Rose Island (Nu'uomanu), located
about 100 miles (161 km) east of Tutuila, is an uninhabited coral
atoll less than 1 square mile (2.6 sq km) in 1land area. Rose
Island 1is a Natijonal Wildlife Refuge. Swains Island, about 225
miles (360 km) north of Tutuila, is a coral atoll privately owned
by the descendants of a New England whaling. captain.
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TUTUILA ISLAND

-
7 Jutuila is a narrow island coverin
P g about 54 square m
' - (}40 sq.km). The island had a complex origin in the-gruptionllgg
<\§flﬁ§ pyerlapping centers of volcanic activity which merged
ro 1y in a west to east line. Maximum length of Tutuila is
just over 20 miles (32 km). The width varies from 1 to 2 miles
(1.5 to 3.5 km) across the eastern half of the island and from 1
to 6 miles (1.5 to 10.0 km) across the western half. The rugged
terrain i1s characterized by steep mountainous slopes and narrow
valleys and coastal plains. The highest elevation is 2,100 feet
(640 m) above sea level. The drowned river valley of Pago Pago
nearly cuts the 1island in two near its center (28;54;65). The
island is surrounded by deep ocean with depths over 9900 feet
(3000 m) between it and the Manu'a Islands to the east (55).

Tutuila was considerably broader in the geological past.
Following the cessation of early stage volcanic activity, deep
valleys were eroded by streams and a highly irreqular coastline
was shaped by wave attack. After a long quiescent period,
renewed eruptions built an extensive plain of tuffs and basalts
on the southwestern side of the Tutuila between Nu'uuli and Leone
over a submerged reef., A small, contemporaneous submarine
eruption off the southeastern end of Tutuila formed the tuff cone
that 1s today Aunu'u Island. Subsequent erosion of Tutuila
produced the present rugged terrain and deeply embayed coastline.
Collapse of the summit of Pago volcano formed a caldera. The Pago
River created a wide, deep canyon along the north wall of the
caldera. Pioa cone at Aua diverted the river to the south of the
caldera. Rapid submergence by rising sea level created Pago Pago
Bay and other bays by drowning the river valley mouths. Drainage
is by deeply-incised stream valleys radiating from the summit of
each volcanic cone (28;54;65).

Around the volcanic mass of the Island sedimentary deposits
formed at the base of steep slopes (talus), on valley floors
"(alluvium), and on narrow coastal plains and beaches (calcareous
sand and rubble). The bays of Tutuila tend to be formed in
regions of weak rocks flanked by more resistant lavas. Precipi-
tous cliffs rise to several hundred feet above the shoreline
around much of Tutuila. Many of the promontories and offshore
seastacks are dense lavas which filled cinder cone craters. Wave
erosion has long since worn away ' the softer <cinder beds once
surrounding the sea stacks. MWave-cut benches a few feet above
present sea level are conspicuous at the base of basalt cliffs.
Sea caves positioned above present-day sea level are common
around the Island (28;54;59).

REEFS

Fringing reefs are nearly continuous off the south and east
shores of Tutuila, but are developed only in embayments along the
north shore where high cliffs plunge into the ocean. The absence
of a more or less continuous fringing reef around Tutuila is
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attributed to a rapid submergence of the Island. A fringing reef
hugs the cqas;]ine in places where submarine slopes are not too
steep. Fringing reefs have not developed off many basalt
promontories where the bottom drops away steeply, Also, a
fringing reef has not formed off the geologically recent plain
between Fagatele Bay (MAP 25) and the International Airport,
where lava cliffs terminate in deep water (MAP 27)(59). The
Taema and Nafanua Banks south of Tutuila represent a former
barrier reef now submerged some 60 feet (18 m) or more. Depth in
the former lagoon behind the banks is wup to 330 feet (109
m)(15;54;39). Soundings "~ clearly indicate that a reef which
extended over a mile ?1.6 km) offshore of Tutuila 1{s now
submerged a few hundred feet deep (54;59).

The modern fringing reefs vary in width generally between
300 and 990 feet (90 to 300 m). The widest reef flat occurs off
Nu'uuli (MAP 29) where the margin occurs some 3000 feet (900 m)
from shore. In places, particularly off stream mouths, the
fringing reef may be cut by a channel known as an ava, Algal
ridges reaching up to low tide depth are well-developed at the
margins of reefs along the south coast. Algal ridges‘are rather
poorly developed on north shore reefs, which tend to be narrow
and confined to the flanks and heads of small bays. The seaward
reef margin sometimes projects as an overhanging shelf, below
which is a precipitous reef slope (59). On wave-exposed coasts
the reef front 1is moderately to steeply sloped with extensive
spur-and-groove formations. -In Pago Pago Harbor the reef front
is sheer (26).

TSUNAMIS AND HURRICANES

Although Samoa has experienced 17 tsunamis over a ‘i§\ year
period (1917-1960), only Pago Pago (MAP 1) has reported any
sizeable runup. The. 1960 tsunami produced a runup of 4.5 feet
(1.4 m) at the harbor entrance and 10.7 feet (3.3 m) at the head
of the harbor (29;66). - Tsunamis which do 1little or no damage.
elsewhere in American Samoa may generate high runup in the inner
harbor due to the funneling effect of the harbor's configuration
(64). American Samoa lies in the path of hurricanes approaching
primarily from the north but occasionally from the east,
southwest, or west. The most severe hurricane to affect American
Samoa in recent ‘decades passed through the islands 1in January

1966 (22:69).
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PAGO PAGO BASIN
PAGO PAGO HARBOR

Pago Pago Harbor, which nearly bisects the Island of Tutuila,
is a deeg natural embayment. [t is presumed to have been formed
by erosion of a wide and ‘deep canyon through weak tuff deposits
along the north wall of the Pago caldera during a neriod when sea
level was much lower than at present. The ancestral stream that
cut the valley was diverted south of the caldera by the formation
of the bulky Pioa cone (MAP 2). This cone also caused the Aua
tributary to cut a deep amphitheater-like valley in the caldera
wall on the northwestern side of the cone. Thus, Pago Pago
Harbor is a drowned valley which owes its wunusual size to its
large drainage area, weak rocks in its floor, and high caldera
walls on its north side (54). Rapid subsidence resulted in flood-
ing of the ancient valley, forming one of the deepest and most
sheltered natural harbors in the Pacific (64).

The embayment is about 3 miles (4.8 km) long and encompas-
ses a water surface area of approximately two square miles (5.2
square km). From its southward opening entrance, the harbor
extends inward about 1.5 miles (2.4 km), where it makes a sharp
turn to the west and extends an additional 1.5 miles (2.4 km) to
Pago Park at its head (6;58). The innermost reaches of the Harbor
are within 3500 feet (1060 m) of the northern coast of Tutuila at
Agapie Cove (MAP 15), although a steep ridge rising to an eleva-
tion of over 1000 feet (300 m) separates the two coasts. Depths
reach 250 feet (75 m) at the harbor mouth, decreasing to 120 feet
(35 m) three-quarters of the way into the harbor (37;53;64;65).
Average depth is approximately 200 feet (60 m)(13). The entrance
to the harbor is approximately 2800 feet (850 m) wide between
Faga'alu reef and Breakers Point. The channel narrows to 1600
feet (487 m) at Whale Rock where the navigation channel is
restricted to the eastern side of the harbor (65).

STREAMS

Upland drainage throughout Tutuila, especially in the areas
above Pago Pago Harbor, is provided by deeply incised valleys
radiating from the summit of volcanic cones and characterized by
steep stream gradients (64). Several streams with a combined
drainaqgqe area of approximately 5 square miles (8 sq. km) enter
Pago Pago Harbor. Although flows are continuous, volumes are
highly variable. Faga'alu, Vaipito, and Lalolamauta Streams drain
the largest watersheds.

Vaipito Stream, draining the largest watershed tributary to
Pago Pago Harbor and having the largest volume of flow, enters
the harbor at its head near Pago Pago Village (MAP 1). Much of
this stream's length has been modified by concrete and riprap
walls, Lalolamauta Stream discharges into the middle harbor at
Aua (MAP 2). The stream bed grades to gravel, sand, and silt near
the mouth. The stream's lower reach has been subject to realign-
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PAGO PAGO BASIN

ment and filling to accomodate homesites in Aua Village (71).
Faga'alu Stream empties into outer Pago Pago Harbor at Faga'alu

Bay (MAP 3). Numerous other streams flow intermittently into the
harbor around most of its perimeter. '

STREAMS

The land adjoining the lower reaches of Faga'alu and Vaipito
Streams 1is densely settled. The lower reach of Vaipito Stream
flows through a landfill at the head of Pago Pago Harbor. This
stream 1is choked at several points with accumulated trash (71).
The water quality of several other streams which discharge 1into
Pago Pago Harbor is influenced by urban and agricultural activi-
ties in their drainage areas. These streams show a definite
increase 1in nutrients above levels in pristine streams. Streams
draining urban and agricultural areas have high .turbidity after
heavy rainfall and occasionally have low or fluctuating levels of
dissolved oxygen which are detrimental to most forms of stream
life and may occasionally cause fish kills. Urban-influenced
streams frequently have concentrations of fecal coliforms far in

.excess of water quality standards (40).

COASTLINE

The entire perimeter of Pago Pago Harbor is accessible by a
two-lane, paved road which provides vehicular access to all the
villages along the southern coast of Tutuila (23). The coastal
area around the perimeter of Pago Pago Harbor is the major popu-
lation, commercial, and industrial center of American Samoa (64).
Utulei on the western shore (MAP 2), with the principal hotel

. facilities on Tutuila, 1is a center for tourism, Industrial

activities, including marine repair facilities and tuna canneries
(1ocated in the village of Anua), are situated along the north

- shore of the inner harbor (MAP 1). Commercial and government ac-

tivities are centered along the western and southern shorelines.
Residential areas are almost continuous around the harbor
perimeter. The only hospital facility is 1located at Faga'alu
(MAP  3)(37;63). Pago Pago Park occupies a filled area off the
stream mouth at the head of the bay (MAP 1)(56). Access to the
shoreline 1is generally wunrestricted, except in the vicinity of
the dry dock facility and tuna canneries along the north shore of
the inner harbor where public access is limited (63).

A second paved road extends over the backbone of Tutuila
from Pago Pago Village to the village of Fagasa on the north
shore (MAP 16)?64). “Top Mile Road", which connects Aua Village
to the villages of Afono (MAP 12) and Vvatia (MAP 13) on the north
shore, is presently under improvement (39). :

SHORELINE

The original shoreline of Pago Pago Harbor has been modified
considerably as a result of various land reclamation projects
undertaken since 1900 by the U.S. Navy and Government of American
Samoa (37). The most dramatic changes have occurred in the inner
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harbor particularly during World War II and since 1960 (65).

: fuch of the margin of inner Pago Pago Harbor is occupi

harbor facilities. Undeveloped sections gf the inner and p%?ﬁd?z
har?or are stabilized with rudimentary seawalls and revetments,
Typically, a narrow beach of rubble, small boulders, and silty
sand fronts a steep backshore scarp or bank rising 6 feet (2 m)
to the coast road (49;ASCRI). Sediment deposits at the shoreline
are coarser-grained along the southern shore than along the
northern shore. This pattern suggests that the prevailing
lTongshore currents move in a counterclockwise direction (56;58),

MANGROVE AREAS.

Mangrove forests once abundant around the perimeter of Pago
Pago Harbor have been destroyed and the swamps filled for village
use. No trace is left of former mangrove forests at Pago Pago,
Fagatogo, Utulei, or Faga'alu Villages (15). Minor patches
remain near Aua Village (15;71).

INNER HARBOR SHORELINE

The deep water accessible from the landfill shore of inner
Pago Pago Harbor 1is conducive to shore fishing. An active
seasonal fishery for atule (big-eye scad) occurs at piers in the
harbor. Juvenile big-eye scad are the most common fish hooked in
the harbor (26). Pole fishing and throw-netting are common along
the shoreline of the inner harbor. Jacks and anae (adult mullet)
are commonly caught (65). Baitfish are commonly collected close
to shore. Water-contact activities along the north shore of
inner Pago Pago Harbor are discouraged by the degraded
environment (58).

FRINGING REEFS

Fringing reefs border most of Pago Pago Harbor (40). Even
the innermost harbor was once fringed by a narrow reef except off
the mouth of Vaipito Stream (46). Width of the reefs in the
Harbor varies considerably, but is usually around 1000 feet (309
m)(40). The widest sections (up to 1,500 feet or 460 m) occur
along the perimeter of the outer Harbor (13), where more or less
continuous reefs are cut only by narrow channels (avas) opposite
stream mouths (6). Exploratory drilling on the reef flats off-
shore of Utulei and Aua in 1931 revealed that they are composed
almost entirely of bedded calcareous sand and silt, excent at the
surface, where there is a veneer of cemented coral, coralline al-
gae, and calcareous sand. Basalt rock was encountered at depths
of 156 and 121 feet (48 and 37 m) respectively below the reef
surface approximately 500 feet (150 m) offshore of Aua and Utuled
(6;47).

The seaward face of the fringing reefs descends steeply
into deep water (40). Talus slopes extending below a depth of 60
feet (18 m) gradually merge with the relatively flat, mud bottom
of the harbor (47).
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. At one time some 6 miles (10 km) of reef flat fringed the
~ perimeter of Pago Pago Harbor between Niuloa Point and Breakerg
] Point (11). However, these reefs have undergone a long history of
Il man-made alteration (6). They have been filled to provide land
for.urban.use and dredged for construction and landfill material
It is estimated that about 23% of the original reef flat area ha&
been filled by 1973 (40). Filling by the U.S. Navy since 1900
Il extended the shoreline to the reef margin in many areas of the
inner bay (6). Major alterations occurred during World War Ir,
when the military dredged several inshore areas for landfill.
Il Additional dredging occurred after 1960 (11). Loss of fringing
reef area 1{s most significant in the inner harbor, where up to
95% of the original reefs have been converted to dry land
altering the original shoreline configuration (37). Tidal mud-
~flats off the mouth of Vaipito Stream were filled to create Pago
Pago Park at the head of the Harbor (65). :

! .
' - Coral growth studies conducted at three locations 1in Pago
Pago Harbor indicate that growth and survival of transplanted
- corals in the inner harbor (at Fagatogo) is substantially lower
than at outer harbor sites (at Utulei and Faga‘alu)(43).
HARBOR BOTTOM ‘ : .
The relatively flat bottom of Pago Pago Harbor is mud-covered.
The inner harbor bottom is considerably influenced by stream dis-
- charges of fine terrigenous sediment (58). Early investigations
of the bottom sediment indicate that brown volcanic mud comprises
67% of sample weight at the head of the harbor but only 6% of the
sample weight at the harbor mouth (47). Anoxic black muds are
particularly notable near the tuna canneries and Pago Pago Park.
The thickness of anoxic black silt near the canneries varies from
one to 5 feet (0.3 to 1.5 m). Black anaerobic sediment averages
23 inches (60 cm) deep in the inlet between the Star-Kist cannery
and the dry dock facility. Across the harbor, gray sediment
averages 7 inches (16 cm) deep off Fagatogo. In general, this
surface layer is underlain by a mixture of dense grey mud, silty
sand, gravel, rock, and broken coral fragments extending at least
50 to 60 feet (15 to 18 m) below the harbor bottom (37).

HARBOR WATERS

The plankton (microscopic plants and animals in harbor waters)
exhibits a gradient of decreasing concentration from the inner to
outer harbor. The eastern side of the harbor has the highest
concentrations of most kinds of plankton although fish eggs and
larvae are more abundant on the western side of the harbor,
especially off the Government Dock and Atu'u (37). In general,
phytoplankton populations in the outer harbor are low and domi-

nated by diatoms, whereas standing crops increase significantly
and are dominated by dinoflagellates in the inner harbor (58).
& The most common baitfishes in Pago Pago Harbor are mackerel

(Rastrelliger kanapurta) and sardines (Sardinella melanura and
Herklotssichthys punctatus)(25). The green turtle (Chelonia
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mydas) and the hawksbill turtle (Eretmochelys imbricata b
officially 1listed as endangered species by the federal)éove3§§
(‘~ ment, are recorded in very small numbers within Pago Pago Harbor
~

(15)-
INNER PAGO PAGO HARBOR

The inner portion of Pago Pago Harbor is the most stressed
area of the harbor because of 1long residence time, limited
mixing, and inputs of freshwater, nutrients, and sediments (56).
The 1long, narrow configuration of the harbor and low tidal
amplitude (maximum 4.2 feet or 1.3 m) contribute to sluggish
circulation and slow flushing at the head of the harbor (11;40).
Exchange of water in deeper layers in the harbor with the open
ocean may require weeks. Extensive filling of reef flats border-
ing the harbor has reduced the water surface area, decreasing

. ?Zggl exchange and increasing residence time of the harbor waters

The waters of the outer harbor, with higher rates of water

exchange, are of better quality than those of the inner harbor

(39;57) which suffer from varying degrees of stress from land
drainage and 1industrial and domestic sewage discharges (20).

Water quality has significantly declined 1in the inner harbor

since 1950 (57). Studies prior to the completion of the Pago

sewage collection and treatment system and before construction of

r wastewater treatment facilities at the tuna canneries indicate
that the most seriously degraded portion of the inner harbor is

along the north shore between Pago Pago Park and Trading Point,
an area contaminated by tuna cannery wastes, tuna boat bilge
water, cesspool seepage, and stream runoff (23;50). Intertidal
and subtidal surfaces are covered by silt, green algae, and scums
of o011 and grease. The usual intertidal organisms are generally
absent or in poor condition. Assorted refuse including chunks of
concrete, old machinery, tires, bottles, cans, rags, and other
solid waste litter the shoreline at Anua and Atu'u (50). Waters
in the vicinity of the tuna canneries are sometimes discolored
and turbid (28). Wind-blown trash, o011, and other floating
debris normally accumulate against the north shore from Pago Pago
Park to Atu'u., Refuse such as cans, bottles, rubbish, etc. is
conspicuous alongshore between Atu'u and Aua, less so between Aua
and Tafananani (5). The worst conditions are found in an area of
extremely poor <circulation near Pago Pago Park in the northwest
corner of the inner harbor. The ebbing tide removes a layer of
oil and floating 'rubbish, exposing a lifeless bottom of black
mud. Total and fecal <coliform counts 1in access of 100,000
MPN/100 ml1 have been recorded in shallow waters off Pago Paqo

Park, as well as along the north shore from Satala to Atu'u (59).
Dissolved oxygen levels are depressed in surface waters off Pago
Pago Park and the tuna canneries.

. Water quality generally 1improves markedly nroceeding
seaward from Pago Pago Park. Toward the ocean from the point
where the harbor bends southward, water quality is affected

. locally by domestic sewage outfalls near Ututafa Point and Aua
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?g;)cesspool seepage at the mouths of Vailoa and Faga'aluy Streams

Seriously degraded reefs of the inner harbor have apparent-
ly been subjected to environmental stress for many years and

showed relatively 1little change through the first half of the

1970's (53). The inner harbor continues to exhibit signs of
biological degradation, including a marked decrease in coral
coverage and diversity, a decrease in fish diversity, periods of
low dissolved oxygen (DO) concentrations, accumulation of
sediment and floating refuse, elevated nutrient 1levels, and
plankton blooms. The source of floating waste 1includes grease
and oil from canneries, fuel and oil from boats and ships, as
well as various types of refuse dumped into nearby streams and
the harbor. Because of the prevailing wind directions, floating
material accumulates along the Pago Pago Park shoreline and in

coves on the west shore of the outer harbor (56). The most -

serious water quality problems in the inner harbor still occur
near the tuna canneries, which have discharged partially-treated
wastewater since 1974 (64). Surface waters in the inner harbor
are frequently dark and turbid, and a plume of discolored water
can often be observed in the vicinity of the canneries (11).
Surface slicks have been noted in the cannery area, but their
exact source is uncertain (39).

A sewage collection, treatment and disposal system serving
the harbor's western perimeter from Faga'alu to Pago Pago has
been in operation since 1968 and was extended from Pago Pago to
Atu'u in the 1970's (5;13;50). This collection system contributes
wastewater to the Utulei treatment plant. After primary
treatment, sewage is discharged beyond the reef into the outer
harbor through an outfall off Ututafa Point (5;39). Prior to
completion of this system, more than 60 sewer outfalls and storm
drains emptied into Pago Pago Harbor from Fagatogo, Utulei, and
Pago Pago (2383;57). Although most of the old sewers serving the

harbor area are connected to the system, some old sewers

remaining from the period of U.S. Navy administration still
discharge directly into the harbor, particularly in the Fagatogo
area (5;13;28). Sewers serving Aua formerly went into a
comnmunity septic tank before being discharged into the sea (28).
Seepage from remaining cesspools and overflow from septic tanks
sarving portions of Aua village may also reach harbor waters
(50). The Utulei sewage treatment plant and collection system
reportedly is not performing well (5) and poorly-treated effluent
is being discharged into Pago Pago Harbor (39).

Pago Pago Harbor 1is characterized by stratification of
water masses of differing quality and independent water movement,
with an upper layer primarily influenced by the wind and a the
lower layer driven by the tide. The more turbid surface layer
(down to a depth of 10 to 30 feet or 3 to 10 m) is distinctly
different from the clearer lower layer, which has a consistently
low turbidity at least halfway into the inner harbor (40).

Road construction in upland areas of the Pago Pago drainage
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basin is considered the single greatest source of erosion ang
sedimentation problems (39). An early report describes a flood
in 1920 which was accompanied by sediment discharge into Pago
Pago -Harbor, apparently causing widespread damage to cora}
colonies. Even at this early date, some of the damage was
attributed to improper land management and excessive soil erosion
(47). A road (Top mile 'road) built over the mountain pass
between Aua and Afono Village (MAP 12) has caused heavy siltation
in Pago Pago Harbor (7). Construction of the first section has
exposed bare soil to torrential rains. Large quantities of
eroded soil have been carried into Pago Pago Harbor by Suaia and
Lalolamauta Streams. Much of this sediment has been deposited on
the reef fronting Aua Village (39). Dredging activities have
been continuous for several years 1in the 1inner harbor with
attendant high levels of turbidity and siltation (11), Siltation
has seriously degraded the inner portions of the harbor,
especially near Pago Pago Park (5). High levels of turbidity and

siltation have resulted in the death of corals in the inner -

harbor (1). A decline in the growth and survival of corals noted
in a 1978 revisit of coral growth study sites monitored in
1971-1972. is attributed to sedimentation, sewage discharge, and
general pollution of the inner harbor (55).

Elevated nutrient levels are found in the upper water layer
of Pago Pago Harbor, particularly in the dinner harbor (11;40).

Nutrient concentrations are higher in surface waters and in the

inner harbor than in waters at greater depth or the outer harbor
(56). Total phosphorous levels increase by a factor of two in the
surface layer of outer Pago Pago Harbor above open ocean concen-
trations and by a factor of four in the surface 1layer of the
inner harbor. About three-quarters of the total nutrient input
to the harbor is attributable to wastewaters from the canneries.
The " remaining 25 percent is split between the Utulei outfall and:
stream discharges. With a ready supply of nutrients, excessive
phytoplankton qrowth in inner and even in outer Pago Pago Harbor
indicate that there are occasions (during early morning hours)
when dissolved oxygen 1is reduced to levels too low to support
fish 1ife. Although phytoplankton growth is confined largely to
the upper layer of water in the inner harbor (40), progressively
higher densities of phytoplankton are found moving into the head
of the harbor from Goat Island Point. There 1is a 1,000 to
2,000~-fold increase 1in chlorophyll-a concentrations from the
harbor entrance to Pago Pago Park (56). Dissolved oxygen levels
are generally low in the bottom layer of water and occasionally
show very 1low values near the mud surface of the inner harbor,
even during late afternoon when dissolved oxygen concentrations
are qenerally highest (40). Blooms of dinoflagellates in the
inner harbor indicate nutrient enrichment. A red tide was
observed in the waters off Anua in 1971, coincident with another
bloom of dinoflagellates near Pago Pago Park (50). A red tide was
reported in Pago Pago Harbor in October 1979 (2).

High coliform and fecal coliform concentrations have been

measured 1in Pago Pago Harbor, with bacterial counts an order of
magnitude higher in the inner harbor than elsewhere. Bacterial

54

e i s

ey

e S e



7 TUTUILA EASTERN DISTRICT MAUPUTAST CO.,

" RGO PAGO HARBOR 'GENERAL . WATER CONDITIONS
STY e - ( COLIFORM LEVELS

( OIL SPILLS

. ( WATER CLARITY

PAGO PAGO HARBOR GENERAL _ USE CONSIDERATIONS

~ , - * Margins of inner Pago Pago
- Harbor designated "Special
Area" for development -«--
( Chap. VI.B.1 (21)

55



R T
Sagw
S

PAGO PAGO BASIN GENERAL

counts are generally higher along the shoreline and a

mouths than in the middle harbor, are higher at the surfaEeStgﬁgz
in deeper water, and increase during periods of high rainfal) |
(50). Open water samples, even in the inner harbor, have rela-
tively low coliform bacteria concentrations (39). Fecal coliform |
levels in urban-influenced streams and near their mouths in Pago i
Pago Harbor are far in excess of bacteriological standards (49). }
Although both total and fecal coliforms are in high concentra- 1
tions near stream mouths and in areas of wastewater discharges it
they are almost absent from the center of the harbor and in deeﬁ
water because of a rapid rate of disappearance in seawater (56).

Occasional small oil spills cause fuel slicks near the fuel
dock area during transfer operations despite the use of contain-
ment booms (11;39;44). Boating activities, including bilge
wastes and deck washings from tuna fishing boats, discharges from
freighters, and sanitary wastes from the numerous yachts that a
anchor in Pago Pago Harbor, contribute to localized pollution ‘
problems in the Harbor and in Faga'alu Bay (64).

Underwater visibility gradually decreases approaching the i
inner harbor along the north shore. Off Lepua, horizontal visi- i
bility is about 33 feet (10 m). At the reef margin off Aua, in
the path of incoming ocean water from the outer harbor,
visibility underwater is about 100 feet (30 m) horizontally and
about 30 feet (10 m) vertically (11). Water clarity, as measured
by Secchi disc, ranges from 2 to 9 feet (0.6 to 2.7 m) in the
inner harbor, compared with outer harbor readings of 25 to 59
feet (8 to 15 m) (13).

DEEP DRAFT HARBOR ‘ | ]

A Pago Pago Harbor is considered one of the best deep draft |
harbors in the Pacific. The natural embayment has never required :
dredging. The right angle bend in the harbor provides the inner i
basin with excellent protection from open ocean waves and swell, {
Inter-island transportation is provided between Pago Pago Harbor, !
Aunu'u and the Manu'a Islands by small boats (64). The main ;
docks for both fishing vessels and government vessels are located ;
at Fagatogo (41). Two tuna canneries are situated at Anua on the j
northern shoreline of Pago Pago Harbor. Both are equipped with
unloading docks. Cans are supplied by a <can plant 1located
between the two canneries. Vessel repair and dry dock facilities
are provided by the Government of American Samoa Marine Railway
Department located west of the Star-Kist cannery (37).

Pago Pago Harbor is the home port of a 1large ocean-going
fleet of commercial fishing ships which supply the tuna canneries
(11). Although bait fishery resources are not abundant, there is
enough to support one or two small skipjack tuna vessels (65). In
addition to 1large cargo vessels, cruise ships, and inter-island
vessels, Pago Pago Harbor is visited by numerous smaller boats
and yachts, most of which are undertaking trans-Pacific voyages
(64). The principal anchorage for large yachts 1is the Malaloa
fishing pier, where boats may tie up or anchor off. Recreational
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craft also anchor off Utulei and Pago Pago Park. A boat launch
ramp 1s present in the inner harbor (41). From September unti}
March, yachts congregate in the harbor until after the hurricane
season has_passed. Typically there are over thirty yachts
anchored in the inner harbor, with eight to ten more anchored in
Faga'alu Bay in outer Pago Pago Harbor. Vaipito Valley funnels
strong winds into the inner harbor, causing yachts to drag their
anchors on the soft mud bottom. For this reason Faga'alu Bay 1is
considered a more favorable yacht anchorage. However, mooring
space in Faga'alu Bay is limited, and the access channel through
the fringing reef is shallow and unmarked (64). Utulei is the
center of sailing activity for residents. A yacht club at Utulei
offers land storage of small sailboats and these are launched
from the beach park and the nearby hotel beach, Fautasi
(longboat) races are held in Pago Pago Harbor (41).

Except for atule fishing, the majority of subsistence
fishing activity 1in the harbor occurs where shorelines have not
been extended onto the fringing reef by filling. The effect of
landfilling wupon subsistence fishing is indicated by the greatly
reduced fishing activity adjacent to the inner bay village areas
of Atu'u, Satala, Pago Pago, Autapini, and Malaloa. However,

#fishing is more intensive on reefs of the outer harbor than

elsewhere around Tutuila (26). Although mangrove crabs
(pa‘alemago; Scylla serrata) have been caught in the inner harbor
by the National HMarine Fisheries Service, crabbing is not a
conspicuous activity (65). The turbid waters of inner Pago Pago
Harbor are unsuitable for sport diving (64).

/PAGO,TEX/ /AUG-80/
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. INNERMOST PAGO PAGO HARBOR
SHORELINE

The shoreline north of the stream mouth at Pago Pago Park
consists of alluvium with basalt cobbles sloping gently up to a
2- to 4-foot (0.6 to 1.2 m) scarp. In places, basalt boulders
have been added at the base of the scarp for shoreline protec-
tion. Between Pago Pago Park and the marine rajlway at Satala is
steep embankment up to 6 feet (2 m) high at the shore. Basalt
boulders 1ie along the base of this scarp. Erosion is apparent
along the eastern end (49). o

Southeast of the stream mouth at Pago Pago Park the 1land-
fill is protected by seawalls and revetments. A gently sloping
foreshore of alluvium -- up to 50 feet (15 m) wide at low tide -~

extends from the base of the protective structures. The
shoreline between the park and Malaloa is a gently sloping beach
of basalt cobbles, limestone rubble, and alluvium, The shore

west of the yacht basin at Malaloa is protected by a four-foot

(1.2 m) high, rock seawall fronted by a cobble foreshore exposed

at Tow tide. A short reach near the yacht basin is unprotected.

A 20-foot (6 m) wide beach of basalt cobble and limestone rubble
— extends along the shore between the yacht basin and the Marine

Fisheries pier at Fagatogo. The backshore is an eroding, 3-foot
{1 m) high scarp (49%.

In the main dock area east of the Malaloa fishing pier, a
revetment slopes from sea level up to 5 feet. A grouted revetment
west of the inter-island and main dock facilities is collapsing
in places from erosion (493).

. SHORELINE

' The usual intertidal invertebrates are scarce or absent
altogether along the north shore of Pago Pago Harbor from Pago
Pago Park to Atu'u (MAP 2)(50). '

INNER HARBOR REEF

The 1.2 mile (2 km) length of reef fronting the 1innermost
harbor between the canneries (at Anua) and the main docks (at
Fagatogo) has been devoid of 1iving coral for many years (11).
Early investigations of inner harbor reefs concluded that Tive
corals were destroyed as a result of extensive alteration of
natural conditions since 1900 (6). Reef areas located farther
into the harbor than Trading Point or Nu'ututai Point are
seriously degraded, with very few live coral heads (58). The
black anoxic silt bottom near the canneries is nearly devoid of

r~ 1invertebrate 1ife. Few fishes are present. Only six species of
fish are recorded, the most abundant of which is a jack (Caranx
sp.)(20). One source states that fishes are abundant in the
inner harbor but diversity is low (58).
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PAGO PAGO HARBOR

FRINGING REEF FRONT OFF MALALOA WHARF

The reef front northeast of Malaloa Wharf harbors an abunda
of fishes. The assemblage of at least 46 species is dominatedng§

the rabbitfish, Siganus argenteus. Although far less abundant
the snapper, Lutjanus kasmira, is common (76). ’

INNER HARBOR

The perimeter of inner Pago Pago Harbor 1is frequented 1in
the daytime by fishermen seeking anae (adult mullet) and fuafua
(juvenile mullet), lupota (small jack), pelupelu (sardine), and,
seasonally, i'asina (juvenile goatfish) and atule (big-eye scad)
with throw and hand nets (20). The largest proportion of fishing
effort is with bamboo poles. Rod and reel fishing and throw-net-
ting receive somewhat less effort and little effort is expended
on other fishing methods (76).

MALALOA FISHING PIER

A concrete fishing pier at Malaloa serves small commercial
vessels, Shoreside facilities in this area include a dry storage
area and ramp for small boats (69).

HARBOR (NORTH) COAST BETWEEN SATALA AND TRADING POINT
SHORELINE

The shoreline fronting the marine railway is protected by a
rock revetment, 2- to 3-feet (up to 1 m) high. A scarp is eroded
above the rocks. The <canneries are constructed on 1landfill,
which is presently being extended toward the marine railway (49).

INNER HARBOR

The waters fronting the village areas of Satala, Anua, and
Atu'u along the northern margin of inner Pago Pago Harbor are
fished in the daytime by rod and reel and/or handline. Malauli

(1arge jack), 1lupota (small gjack), and palagi (yellowfin
surgeonfish) are caught in the waters fronting the marine railway
and tuna canneries. Atule (big-eye scad) and ga or kavakava

(1ittle tuna) are taken here seasonally (20).

HARBOR (SOUTH) COAST BETWEEN FAGATOGO AND NU'UTUTAI POINT
SHORELINE |

The shoreline between the main docks (at Fagatogo) and
Nu'ututai Point consists mostly of eroding revetments of concrete
sandbags and boulders. A section of 1limestone rubble and
scattered basalt boulder beach is present (49). :
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PAGO PAGO HARBOR

FRINGING REEF

The reef fringing the south shore of inner Pago Pagqo
between the wharf area and Rainmaker Hotel was part?a]]yg dgggggg
in 1969, The bottom is mostly a sand slope with scattered out-
crops of reef rock extending 165 feet (50 m) offshore 1into deep
water (11). The reef extends around Nu'ututai Point (49).

FRINGING REEF

_ A few coral colonies.(Porites aff. lobata and several other
species) have established themselves on outcroppings of limestone
in the dredged area between the main docks and the Rainmaker
Hotel on Goat Island Point (11). ' : :

Although fishes are not particularly abundant in the
dredged area, the shallow-water fauna off Fagatogo includes at
least 28 species of fishes. The damselfish, Glyphidodontops
biocellatus, is most abundant, followed by the jack, Selar
crumenophthalmus (20). The reef front harbors an abundance of
fish. Ctenochaetus striatus and Meiacanthus ditrema are the most
abundant of at least 66 species (75).

WHARF AREA

The American Samoa Government, Office of Marine Resources
maintains a narrow boat ramp and moorings for scientific vessels
at Fagatogo. Fish-aggregating buoys are deployed from this
facility (41).

The wharf area between Fagatogo and Utulei (MAP 2) is fre-
quented by fishermen using bamboo pole, rod and reel, and hand-
1ine. Rod and reel fishing and handlining yields day and night
catches of malauli (large Jjack), gatala (honeycomb grouper),
lupota (small jack), taiva (one-spot snapper), mataeleele (small
emperor fish), and, in season, atule (big-eye scad). Day catches
include palani (yellowfin surgeonfish) and, seasonally, ga or
kavakava (little tuna). Night catches include malau (squirrel-
fish) and, in season, pa‘umalo (filefish). Pole and line fishing
results in day and night catches of lupo (juvenile jack), lupota,
gatala, and malau. Day catches include fuafua (juvenile mullet),
and night catches include mataeleele, taiva, matapula (bigeye
snapper), and, seasonally, atule (20). Other fishing methods
receive little effort (76).

HARBOR (NORTH) COAST BETWEEN TRADING POINT AND LEASI POINT

SHORELINE

r\

The shoreline between Trading Point and Leasi Point s
mostly a basalt boulder revetment from 4 to 15 feet (2 to 5 m)
high. East of the canneries at Atu'u there 1is a foreshore of
sand, cobbles and boulders fronting the revetment. A grouted
boulder revetment fronting the village of Leloaloa is collapsing
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in places. A man-made groin extends 300 feet 00

across the regf flat at Leloaloa. The sides of té; g?gizeazgcg
been eroded into a 2- to 3-foot (up to 1 m) high scarp. Between
Lepua and Leasi Point, narrow (10- to 30-foot; 3 to 9 m) beaches
of basalt cobbles, boulders, and patches of calcareous sand are

ggiient in places beside the steep road embankment (49;ASCRI-

RINGING REEF (OFF LELOALOA)

The fringing reef is some 300 feet (100 m) wide off Trading
Point, and increases in width to 600 feet (200 m) off Leasi Point
(49). A layer of silty-sand, rubble, and boulders covers the

inner reef flat off Leloaloa. Numerous basalt boulders are
exposed at low tide on the inner reef west of a man-made groin
(ASCRI-285). Farther seaward, the reef flat is a mix of rubble

and smaller proportions of massive boulders and sandy-gravel
(ASCRI-2B6). The reef margin exhibits a poorly developed algal
ridge, with reduced spur and groove structures., The reef front

drops abruptly to a silty bottom 15 to 20 feet (5 to 6 m) deep
(ASCRI-2B7). , -

FRINGING REEF

Coral cover is generally impoverished along a two-mile (3.2
km) length of reef centering off Lepua. Pocillopora brevicornis
is the most prominent of sparse coral growth inshore west of

"Lepua and 1s associated with Porites 1lutea, Pavona frondifera,

Leptastrea purpurea, and Montipora sp. No Acropora or branched
Porites are evident west of Lepua. A similar distribution of
corals but 1in even lower abundances is found off Leloaloa (11).
Live coral heads cover less than 1% of the 1inner reef flat
fronting Leloaloa. A mauve-colored sponge is common on sand- and
algal-covered rubble. Sea cucumbers (1o1i or sea; Holothuria atra
and Stichopus <chloronotus) are relatively common on sand
(ASCRI-2B5). Very 1little coral 1is growing on the middle and
outer reef flat. Only 7 species are recorded from Leloaloa reef
and all are relatively small colonies occuring in low abundance.
Encrusting coralline algae cover much of the reef rock and rubble
surfaces., Patches of Amphiroa sp. are common. A few sand patches
are embedded with chaetopterid worm tubes and small Zoanthus
colonies (ASCRI-2B6). Live stony corals are not evident at the
reef margin, but considerable soft coral occurs along the edge
(ASCRI-2B7). Occasional 1large heads of Porites aff, lutea are
visible seaward of the reef edge. In the areas adjacent to the
tuna canneries, no recently dead or live coral is present, except
inshore at a depth of 10 1inches (25 <c¢m), where Leptastrea
purpurea and small heads of Porites lutea are seen (11).

Fishes are not abundant nor is the fauna diverse on the
reef flat fronting Leloaloa Village because of the lack of bottom
cover and the heavy sedimentation. At Jeast 19 species are
‘present in low numbers. Juveniles are most conspicuous, but
feeding scars on corals indicate adult surgeonfish and parrotfish
are present in the area. Most abundant are the damselfishes,
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Glyphidodontops glaucus and G. leucopomus (ASCRI-2F1).

I At least 56 species of fish inhabit the reef flat off Lepua

Point. Abundance is low. Glyphidodontops 1leucopomus is most

“-common, fo]lowed in abundance by Stegqastes albofaciatus. The
fish fauna is highly diverse but fishes are only moderately
abundant on the reef front between Lepua Village and Leasi Point.
Pomacentrus melanopterus is most abundant of at least 92 species.
Ctenochaetus striatus is second most abundant (76).

INNER HARBOR OFF LELOALOA

Underwater visibility is poor (about 15 feet or 5 m) on the
inner reef flat off Leloaloa Village. Areas of turbid water ‘are

evident offshore (ASCRI). (See: PAGO PAGO/GENERAL/WATER CONDI-
TIONS/INNER HARBOR) _

 SHORELINE

The shoreline from Atu'u to Lepua villages 15' generally
accessible, Care is required in crossing the steep road embank-
ment fronting Leloaloa to reach the reef flat (ASCRI).

FRINGING REEF OFF LELOALOA AND LEPUA

The reef flat in front of the village of Leloaloa and off

,~Lepua is frequently fished. Fishing also occurs in deeper waters
beyond the reef margin. Throw-netting (kili) is the most active

- fishery, followed in popularity by spearing and  rod and reel
fishing (20). The 1largest proportion of fishing effort at
Leloaloa Village is given to reef gleaning, followed by day
spearing according to one source. Bamboo poles are used as much
as rod and reel in pole fishing. Other fisheries are less active
(76). Throw-netting is primarily a daytime activity which results

~ 1n catches of anae (adult mullet), fuafua (juvenile mullet),
~ lupota (small jack), pelupelu (sardine), and, seasonally, 1'asina
(juvenile goatfish) and atule (big-eye scad). Spearing brings in
day and night catches of alogo (lined surgeonfish), pone (choco-
late surgeonfish), lupota, anae, fe'e (octopus), and eel. Day
catches include malauli (large jack) and laea (large parrotfish).
Night catches include manini (convict tang), fuafua, and papata

. (slipper lobster) (20).

Throw-netting occurs off the man-made groin at Leloaloa.
0'io (bonefish), are caught by gill netting on the inner reef
fronting Lepua. Faisua (giant clam) were reportedly once abundant
on Leloaloa reef. The reef fronting Lepua is said to be one of
the better shell collecting areas in American Samoa (ASCRI).

HARBOR (WEST) COAST BETWEEN GOAT ISLAND POINT AND TULUTULU POINT
GPAT ISLAND POINT
Goat Island was a 40-foot (12 m) high seastack about 300 feet

61




L TuTuILA

.}h . ( ~ST T

| M Bogi "
NS L S ALKA L)
D

a,‘:g-‘é
S Ay raeso))
N “\gzaﬁﬁ%F:;g/)

UTULEI

% Wreck L

Ve A Aol (Qasts
%\\\ -\.:\:\?:&,\ \S\\ W /'/:,’:\_"\1;.. = 0w =

MAP

4

;@
= (&)
Affututal Pt
D “xp

At Island Pt

MAP

EASTERN DISTRICT

2

180 ‘$~

= 20
) -
Uty ;\
RSN THutuil pt
2 3
vay

2

( BORROW PIT

62

MAUPUTASI CO.

PHYSIOGRAPHY

PHYSIOGRAPHY




PAGO PAGO HARBOR

(90 m) offshore of the point where Pago Pago Harbor makes a right -
angle bend toward the west (6). The shoreline has been extended
to the former seastack by filling. The Rainmaker Hotel is situ-
ated on fill encompassing the former Goat Island (41). '

COVE AND SHORELINE

A deep cove at Utulei represents the drowned portion of a
branch stream valley opening into the much larger valley consti-
tuting Pago Pago Harbor. A former drainage course provides a
channel (ava) through the reef (6). ‘

The shoreline fronting The Rainmaker Hotel is protected by
boulder revetments, with the exception of a 200-foot (60 m)
length of man-made beach along the southern portion of the hotel
grounds (49). A short public swimming beach at Utulei is bounded
at 1its northern end by a revetment and at its southern end by an
eroding seawall. The calcareous sand beach is 20 to 30 feet (6
to 9 m) wide at low tide. The beach slopes gently to a channel
of silty-sand dredged parallel to shore in the 1inner reef flat
(49;ASCRI-2B1).

A 20-foot (6 m) wide beach of calcareous sand and rubble
sltopes to a backshore elevation of 4-5 feet at the southeastern
end of Utulei. Near Ututafa Point, the shoreline is characterized
by a scarp eroded from the high water line to the road elevation
of 8 to 12 feet (3 to 4 m). Fronting this scarp is a 10- to
20-foot wide basalt boulder beach. The scarp is protected along
most of its 1length by boulders or riprap.  An exception is a
section of recent fill at Ututafa Point where bare earth 1is
exposed. A rock seawall extends from sea level up to the 7-foot
?1e¥ation in the reach between Ututafa Point and Tulutulu Point

49). -

/"\
f"\

S

FRINGING REEF ,
The fringing reef is 300 feet (90 m) wide off The Rainmaker
Hotel beach and 450 feet (140 m) wide off Ututafa Point (49).
The dinner reef offshore of the Rainmaker beach has been dredged
to provide a sandy area for swimming (34). Revetments along the

shore merge with shallow areas of rubble and boulders
(ASCRI-2B3). The bottom off the beach at Utulei is silty-sand
merging with rubble and boulders offshore (ASCRI-2Bl). A

depression has been dredged to a depth of 15 feet (5 m) in the
reef fronting Utulei Village (34). The margin of the reef
southeast of The Rainmaker Hotel appears to be eroding, with
sedimentation more evident than in 1971-72 (44). The shallow
reef margin 1{1s elevated and irregular. A portion of the reef
margin off the Hotel has been dredged to provide a sand-bottom
access passage 1 to 3 feet (0.3 to 1.0 m) deep across the reef
(ASCRI-2B3). The sharply-defined reef margin is characterized by
,~rocky overhangs dropping abruptly down the reef slope to the
harbor bottom (34). The reef slope is quite steep, with areas of
silty-sand, sand and rubble, and 1imestone outcrops (ASCRI-2B4).
At a depth of 30 feet (9 m), the bottom 1is characterized by
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rubble, sand, concrete debris, discarded tires, and steel cables

(5).

FRINGING REEF (OFF THE RAINMAKER HOTEL)

Corals are sparse on the inner reef and dredged .swimming area,
and coral cover totals 5% or less on the outer reef flat and reef
margin., Some Acropora humilis, Porites Jlutea, and encrusting
Montipora sp. are present. Soft corals are conspicuous at the
reef margin, increasing in abundance southward along the margin
toward Utulei (34). Concentrations of small starfish (Linckia
laevigata), have been reported on the reef flat offshore of the
Hotel (3). Shallow areas of rubble and boulders on either side of
The Rainmaker Hotel Beach shelter numerous juvenile fishes
(mostly butterflyfish, surgeonfish, and rabbitfish)(ASCRI-2B3).

Colonies of a sea anemone (matamalu; Rhodactis sp.), as
well as other anemones and anemone fish, are conspicuous on the
reef front off The Rainmaker Hotel at depths between 10 and - 25
feet (3 to 8 m). Coral cover ranges from 20% to 40%. Both stony
and soft corals colonize the reef front at depths of 25 to 990
feet (8 to 28 m). Major stony corals occuring here include Pachy-
seris speciosa, Echinophyllia aspera, Porites (Synaraea) horijizon-
talata, and Diploastrea heliopora. A number of butterflyfishes
are conspicuous along the wupper reef slopes, their abundance
declining with depth (ASCRI-2B4).

Fishes are not abundant on the reef flat off Goat Island
Point. Glyphidodontops leucopomus dominates an assemblage of at
least 55 species. The fish fauna is much more diverse, although
fishes are not more abundant, on the reef front off Goat Island
Point. Most common are Glyphidodontops cyanea, Pomacentrus
melanopterus, and Meiacanthus ditrema (76).

FRINGING REEF (OFF UTULEI BEACH)

The green alga, Halimeda cf. discoidea, is conspicuous on the
sandy, inner reef flat off Utulei Beach. The sea urchin, Mespilia
globulus, 1is quite common on the rubble and boulder bottom
farther seaward. Ralfsia sp. and a turf of brown algae are
abundant on many rocks. Soft corals are common at the reef
margin (ASCRI-2B1). The outer reef flat 1is encrusted by pink
Porolithon algae and corals (Acropora and Pocillopora) are
present. Corals are relatively diverse at the reef margin.
Damselfishes, butterflyfishes, wrasses, filefishes, mullet, and
surgeonfishes are common (44).

Porites cf. lutea is a dominant coral on the upper portion
of the reef slope off Utulei Beach. At depths between 4 and 40
feet (1 to 12 m), the silted slopes are populated by soft corals,
upright sponges, and a reddish cyanophyte (blue-green alga). A
sea urchin (Diadema sp.) inhabits crevices 1in the limestone

7 (ASCRI-2B2).
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FRINGING REEF (NEAR UTUTAFA POINT)

High densities of soft corals and sea cucumbers
(Polyplectana sp. and Holothuria sp.) occur on the reef off the
southeastern end of Utulei Village and Ututafa Point (5;34). A
few coral heads (Porites andrewsi and Pocillopora sp.) inhabit
the reef flat here,. Near the reef margin are large plates of
dead Acropora humilis. Montipora sp. is abundant along the reef
margin and several large banks of Diploastrea heliopora are
present (34). When surveyed in 1973, this reef harbored numerous
alcyonarians, large heads of Porites, some large heads of Favites
rotumana, and smaller numbers of Acropora (11).

A 1978 revisit of a survey site on Utulei reef revealed a
decline in coral abundance since an earlier survey (1971/72) when
middle to outer reef areas were dominated by branching Pgorites
sp. and Acropora sp. These corals have declined "significantly:
A. formosa 1is now nearly absent, whereas Porites andrewsi,
although greatly reduced in abundance from the early 1970°'s,
remains the most common coral, Several Fungia spp., abundant in
1971/72, are now absent, Diploastrea and other brain corals
remain common. Fish abundance and diversity are reduced compared
to 1971/72 (44). : .

A diverse fish fauna of at least 68 species 1inhabits the
reef flat off southeastern Utulei. Ctenochaetus striatus and
Stegastes albofasciatus are the most abundant fishes. Scarus
sp., Stegastes nigricans, and Halichoeres hoeveni are common.
The reef front shelters a highly diverse assemblage of fish
numbering at least 93 species. However fishes are less abundant
than on the reef flat. Ctenochaetus striatus and Amblyglyphidodon
leucogaster are most common, followed in abundance by Pomacentrus
melanopterus and P. vaiuli (76).

MIDDLE HARBOR - WEST SIDE

Nearshore waters off Utulei Beach and Hotel beach are well
protected from waves  (ASCRI). Like other coves indenting the
margin of Pago Pago Harbor, Utulei is well protected from open
ocean swell. However, high surf can cause rip currents which flow
seaward through the ava (6). Offshore waters southeast of Utulef
toward Tulutulu (Blunts) Point can be rough (34). Outer reef flat
aregs(ggom Tulutulu Point to the harbor mouth are exposed to high
Sur L]

Dredging off Utulef has damaged the reef and resulted in a
large basin with 1inadequate circulation, contributing to silt-
ation and murky water in the area particularly accessible to
tourists (7). 011 slicks emanating from the Standard 011 dock at
Nu'ututai Point are also a deterrent to swimming and snorkeling
(44). Off the southeastern end of Utulei near Ututafa Point,
underwater visibility is 10 to 15 feet (3 to 5 m), improving to
20 to 30 feet (6 to 9 m) on the outer reef (10). Waters are
turbid and considerable trash litters the bottom (11). Visibility
is generally poorer now than in 1971-1972 (44). Cans and other

N
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trash are present on sand of the inner reef flat off The
Rainmaker Hotel as well. The shallow water adjoining revetments
on either side of the hotel beach are relatively turbid,.
_Turbidity during rainy weather reduces visibility in the surface
layer. Currents and runoff wash trash offshore (ASCRI;34),

“UTULEI BEACH PARK AND HOTEL BEACH

A man-made beach reserved for use of hotel guests 1is
located at The Rainmaker Hotel. The private hotel beach and a
public beach park nearby provide sandy areas for swimming and
sunbathing (64). Utulei is one of the few public beaches suitable
for swimming, so 1t is heavily used (49). Rafts are anchored
‘inshore for swimmers. Utulei is the only officially-designated
‘beach park in American Samoa (41). A shallow passage dredged
‘through the reef off the hotel 1{s suitable for swimming and
provides swimmers with access to the reef front. Elsewhere, the
elevated and irregular reef margin can be reached only by walking
over the reef flat. The reef fronting the northern end of Utulei
Beach Park also has been dredged and provides a good swimming

- area (ASCRI).

.~ The reef off Utulei is one of the most popular areas for
sport diving by non-Samoans (76). The waters around Goat Island
Point (offshore of The Rainmaker Hotel) are used by tourists for
?wmw - snorkeling and wunderwater exploration (39). Some spearfishing
- o occurs around Goat Island Point, with surgeonfishes comprising
e the majority of the catch (13). SCUBA divers gain access to the
reef front from Utulei Beach Park and hotel beach, but sport
diving is frequently 1limited by turbid conditions and poor
visibility during wet weather (ASCRI). Reef areas off the hotel
and Utulei Beach Park are under consideration by the Office of
Marine Resources as a tourist-oriented underwater observation
park (39;41;44). Small waves off The Rainmaker Hotel are surfed
by novices during high tide (51). Sailing occurs off the hotel
beach and small craft anchor off Utulei Beach Park., The private
Pago Pago Yacht Club behind the southwestern end of Utulei Beach
?2r§ is the center of resident sailing activity in American Samoa
1).

Il', - The reef fronting Utulei Village is considered a “critical

Cd

use reef area" because of subsistence fishing by villagers (39).
The reef flat southeast of Utulei Beach around Tulutulu Point
(Blunts Point) is the most frequently fished area. Diving with
home-made spears (mata), seine netting (upega), and drive-netting
(Tau) are rated as the most popular activities by one source
(20), whereas bamboo rod fishing, day gleaning, and spearing
receive nearly equal fishing effort according to another source
(76). Rod and reel fishing and throw-netting are slightly less
popular (20376). Seine netting, night spearing and gleaning are
practiced 1less (76). Day spearing results in catches of alogo
' (lined surgeonfish), pone (chocolate surgeonfish), and fe'e
(octopus). Night spearing generally brings -‘in anae (adult
mullet), crab, ula (spiny lobster), and lupota (small jack). Rod
and reel fishing in front of the Standard 0i1 Co. fuel loading
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dock yields daytime catches of malauli (large jack), lupota, and
palagi (yellowfin surgeonfish), and nighttime catches of malauli
and lupota (20). |

HARBOR (EAST) COAST BETWEEN LEASI POINT AND AVA POINT
" SHORELINE '

Fronting Aua Village is a revetment of small basalt boul-
‘ders which rises 2 to 8. feet (0.6 to 2.5 m) above the shoreline.
The exposed bank at the top of the revetment is eroding. Near Le-
asi Point are remnants of a former sand beach (26;49). High tide
completely covers sand in front of the revetment (26).

" AUA ESTUARY

Waters from Lalolamauta, Suaja, and Matagimalie Streams,
flow into Pago Pago Harbor through Aua Estuary. The estuary is 3
feet (1 m) deep. Its water is usually murky and large silt loads
are carried into the harbor by storm runoff (5).

FRINGING REEF FLAT

A small cove indents the shoreline off Aua ' Village.  The
fringing reef varies 1in width from 500 to 800 feet (150 to 245
m)(49). A well-defined channel (ava) cuts through the fringing
reef off the mouth of Lalolamauta Stream. Here, the reef flat

narrows to about 300 feet (90 m) (13). Northwest of Lalolamauta
Stream mouth, most of the inner reef area is covered by extensive
sand flats which are relatively free of silt, Rubble and
limestone outcrops are interspersed (ASCRI-2B8). In general, the
inner and mid-reef areas off Aua consist of sand and/or rubble
' flats. Some limestone and basalt rocks are exposed on the exten-
sive sand flats, which are a mixture of calcareous and terrigen-
ous sediment up to 2.6 feet (0.8 m) deep. Limestone rubble flats -
on the middle reef are a mixture of rubble, calcareous sand, and
‘ occasional 1limestone blocks at depths of 1 to 5 feet (0.3 to 1.4
L " m)(6). South of Lalolamauta Stream mouth, the base of the road
- revetment rests on an inner reef flat of silty-sand (predominant-
' ly of volcanic origin) interspersed with volcanic cobble and
R small boulders (ASCRI-2S2).

The inner sand flats southeast of the stream mouth, are
covered by a layer of mud 3 to 6 inches (7.6 to 15.2 cm) deep
over dark fine sand. Depth at high tide is 3 to 4 feet (1.0 to
1.2 m)(ASCRI-2B9). The middle to outer reef is about 4 feet (1.2
m) deep, with a bottom of consolidated limestone and considerable
silty-sand (ASCRI-2810). The outer reef flat off Aua is a low
relief platform of consolidated limestone at depths of 0.5 to 2.5

‘ feet (0.2 m to 0.8 m) (26). A rubble and limestone pavement 1is
—~ cemented by encrusting coralline algae (ASCRI-2B11).

_ Northwest'of Lalolamauta Stream mouth, most of the 1inner
reef area is covered by extensive sand flats which are relatively
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‘free of silt. Rubble and limestone outcrops are interspersed
(ASCRI-2B8).

The front of the reef off Aua decends steeply from the
margin to depths of 30 to 90 _feet (24 to 27 m). The slope varies
from 30 to 90 degrees. The upper face of the reef in places
overhangs the slope by as much as 5 feet (2 m)(13). A narrow
shelf at depths of 3 to 16 feet (1 to 5 m) occurs in places along
the reef front (26). The reef margin is broken by several avas,

-~ sheer-sided channels from 3 to 16 feet (1 to 5 m) deep. Avas are
"the primary areas of outflow for water pushed onto the reef by
waves breaking on the margin and for fresh water disharged onto
the reef by streams. Bottom relief is about 5 to 6 feet (1.5 to
2.0 m) on the upper slope (to =10 feet or -3 m) of the reef
front, Seaward, to a depth of 20 feet (6 m), occur massive broken
limestone outcrops and mounds of dead Porites deeply undercut

‘with .caves and tunnels. Vertical relief 1is <considerable, with

. "mounds’: rising to within 2 feet (0.6 m) of the surface (ASCRI-
. .2B5).% | | - -

" FRINGING REEF FLAT

The inner reef northwest of Lalolamatua Stream mouth, is

,{'J.populated by numerous sea cucumbers (Stichopus chloronotus). The
cowrie, Cypraea annulus, is common. Coralline algae encrust hard

‘surfaces. Soft corals are present in relatively low abundance
(ASCRI-283). Corals are sparse in 1inshore areas of the reef
flat.,  Southeast of the stream mouth, a silt-covered green alga

‘:(Halimeda sp.) is present on submerged boulders (ASCRI-2B9;26).

Two types of soft corals (Sarcophyton and Sinularia) are
quite common on limestone outcrops of the middle and outer reef.
flat (ASCRI-2B10;26). Cover by encrusting coralline algae is
high. Stony corals are sparse on the middle reef except for some
small staghorn Acropora (ASCRI-2B10). Cover of 5% on limestone
rubble flats is reported from the mid-reef zone. A sea urchin
(Echinometra mathaei) occurs in relatively high densities; others
(Diadema and Echinothrix spp.) are present in low densities (26).

or sides of 1limestone outcrops and cover is highly variable,
ranging up to 20% (ASCRI-2B11). Earlier surveys conducted off

Aua generally report higher coral cover (about 35%) consisting of
Psammocora contigua, Pavona spp., Porites spp., and Pocillopora

spp. (26). Algal cover by encrusting, nodular, and branching
coralline species is high. A sea urchin (Echinometra mathaei) is

common in crevices near the reef margin (ASCRI-2B11;26). Soft

corals are common at the reef margin, but stony corals do not

exceed 5% cover. Porites (Synaraea) sp. is the most common stony

. coral,. Coralline algae account for high bottom cover (ASCRI-
. 2B12). A 1974 study reports about 35% coral cover on the reef

' margin off Aua, with an abundance of wave-resistant corals,

'“ : On the outer reef flat, corals are limited to depressions

especially Acropora humilis. The mollusc, Turbo spp., occurs in
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e Fishes are not particularly abundant on the reef flat
fronting Aua Village, although at least 31 species are present,
‘Dominant species include the butterflyfish, Chaetodon citrinel-
1us, the surgeonfishes, Acanthurus triostequs and A. nigrofyscus,
the damselfishes, Stegastes albofasciatus, Glyphidodaontops cyanea
. and G. leucopomus, and the wrasse, Thalassoma hardwickei. Al-

" though not as abundant, the butterflyfishes, Chaetodon ulicten-
sis, C. reticulatus, and C. trifasciatus, are conspicuous near
the reef margin (ASCRI-2F2).

The reef front off the center of Aua Village has little coral
cover, except for some low growing staghorn Acropora. At least
16 stony coral species in 13 genera are represented on Aua reef
. ‘== the majority scattered in relatively low abundance on the reef
- front. Soft coral colonies are conspicuous but not more abundant
"‘than on the reef flat (ASCRI-2B13). Although infestation by
- " Acanthaster planci (alamea) was reported in one study (45), the
- ~reef "slopes off Aua Village were free of the starfish when
© 'surveyed in January and February 1978 (74). A single Acanthaster
. was observed preying on coral in October 1979 (ASCRI-2B13)., - An
<. earlier study of Aua reef reports numerous, assorted corals on a
- .sloping reef sill seaward of the reef margin and on a patch reef .
- offshore (26). Older residents of Tutuila remember an episode of
...reef 1infestation by alamea (Acanthaster planci) at Aua some 50
. years ago (34). ' ‘ '

* REEF AREAS OFF AUA

o The reef flat off Aua is well protected from 1large surf

- (13). Turbid waters and heavy sedimentation characterize the
reef flat fronting Aua Village, with only slight 1improvement
toward the reef margin (ASCRI). Aua reef recejves runoff from
one of the largest streams on Tutuila (Lalolamauta). Extensive
sand flats occur off Aua Estuary which are frequently swept by
silt-laden stream discharges. The sloping reef sill seaward of
the reef margin 1is another area of high turbidity (26).
Nearshore waters off the center of Aua Village are so murky that
underwater visibility is reduced to 2 feet (0.6 m) or less.
Turbid waters on the middle reef limit visibility to about 6 feet
(2 m). Visibility improves to 20 feet (6 m) on the outer reef
flats and reaches about 30 feet (9 m) over the reef margin and
reef front. Aua Stream discharges considerable mud which tends
to be carried southward contributing to a silted inshore bottom
and turbid inshore waters. Road construction in the valley above
appears to be contributing to increased sediment discharge.
Inshore areas to the northwest of Aua Stream mouth are somewhat
removed from the 1{influence of stream and sediment discharges.
The sand bottom is relatively free of silt and nearshore waters
are reasonably clear (ASCRI).
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FRINGING REEF

The reef flat between Leasi Point and Ava Point is considered
a “critical use reef area™ because of subsistence fishing by
villagers (39). The Aua reef is well protected from large surf,
"allowing 1line and net fishermen, divers, and fishermen using
paopaos (canoes) to frequent the reef margin and front more often
than they do in open bays and off the coast elsewhere on Tutuila.
A dredged lagoon south of Ava Point is fished from shore by line.
Extensive sand flats bordering Lalolamauta Stream mouth are
productive areas for throw-netting. The submerged reef sil]
1ying between the fringing reef and offshore patch reefs is an
area of heavy paopao activity, from which handlining takes place
(26). A Tlongboat house and a concrete launching ramp are
situated at Leasi Point (49). Shells are collected, primarily by
non-Samoans, on the Aua reef flat. -

'- The entire reef flat southward from lLeasi Point to Breakers
t . Point, in front of the villages of Aua, Anasosopo, and Tafananafi,
= -is fished regularly. Fishing also occurs in deeper water off the
- . reef margin. Throw-netting (ki1i) and reef gleaning are the
s favored activities. Pole and 1ine fishing is the second most
popular fishing method, followed 1in popularity by spearing
(mata), rod and reel fishing, and seine netting (upega) (20).
g Day gleaning receives the greatest proportion of fishing effort

= at - Aua Village. Night gleaning and bamboo pole fishing receive .
-~ high levels of effort, although less than day gleaning. Day
i|. spearing is less frequent. Throw-netting and rod and reel fishing
follow in 1level of fishing effort, . Fishing effort in other
. fisheries (night spearing, seine netting) 'is 1light (76). @ Day
gleaning yields fe'e ?octopus). eel, . tuitufi and sava'e (sea
urchins). Throw-netting is a daytime activity 'resulting in
: catches of anae (adult mullet), fuafua (juvenile mullet), lupota
v N - (small jack), pelupelu (sardine), and, in season, 1{'asina
(juvenile goatfish) and atule (big-eye scad). Pole and 1line
fishing (day and night) brings in catches of gatala (honeycomb
, “grouper), filoa and mataeleele (emperor fish), and lupota. Day
il catches include savane (blue-lined snapper), 1lupo (juvenile
jack), and ula'oa (bar-tailed goatfish). Night catches include
10 matapula (bigeye snapper), malau (squirrelfish), malai (paddle-
i tail snapper), and, seasonally, atule. Alogo (lined surgeonfish),
pone (chocolate surgeonfish), and 1laea (large nparrotfish) are
taken day and night by spearing. Fe'e (octopus), eel, malauli
(large jack), lupota, and mutu are caught by day, whereas manini
I' gcogvict tang), anae, and ula (spiny lobster) are caught by night

20). '

AMU'ULA ROCK

Seaward of the Aua fringing reef is a patch reef known as

Amu'ula Rock. This feature consists of a limestone pedestal

7~ rising steeply from depths of 30 to 60 feet (9 to 18 m) to within

. 3 to 6 feet (1 to 2 m) of the surface (13;26). Amu'ula Rock is

considerably undercut and tunneled with numerous deep caves
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i around almost its entire perimeter. Only the northwestern corner
—~ maintains a relatively well-formed slope (13).

ON AHU‘ULA ROCK

Corals are well developed along the northwest face of Amu'ula
Rock, with an abundance of HMillepora sp., Pavona sp., Fungia sp.,
and Acropora spp. Coral growth is generally restricted to upper
slopes elsewhere around Amu'ula Rock. At least 35 species are
recorded here, The fish fauna off Amu'ula Rock is similar to
that of the Ava Point reef front but fishes are far less abundant
(13).

HARBOR (EAST) COAST AVA POINT TO ANASOSOPO POINT
SHORELINE

Although "Ava Point" appears on most recent maps of Pago
Pago Harbor, the older name for this area is Aua Point (200).

A 10- to 20-foot (3 to 6 m) wide beach of basalt cobbles
and limestone rubble 1is backed by basalt boulders dumped to
protect the backshore from erosion. However, the boulders have
slumped to the base of a hare scarp exposed to wave attack (49).

l (" FRINGING REEF
Immediately north of Ava Point the nearshore region is
composed of large 1limestone boulders (up to 6.5 feet or 2 m
ll across) projecting above a sand bottom with moderate relief.
Depth ranges from 0.5 to 3 feet (0.2 m to 1.0 m) (26). At Ava
Point, the reef extends approximately 1,400 feet (425 m) off-
I shore. The reef flat is widest south and west of the point, where
wave action 1is strongest and no large streams enter the harbor,
Reef flat depth varies from one to 4 feet (0.3 to 1.2 m).
I Inshore areas are characterized by rubble (13;26;34) and small
boulders (up to 3 feet or 1 m across) grading seaward into larger
boulders and grooved solid limestone (13)., The reef is nearly
bissected by a sand channel 6 to 30 feet (2 to 9 m) wide which
ll merges with a sand and rubbhle flat bordered by reef ledges south
of Ava Point. Seaward of the large sand patch is considerable
coral rubble, The outermost 165 to 195 feet (50 to 60 m) of the
II reef flat contains increasing numbers of boulders and old coral
heads (13). About 600 feet (180 m) south of Ava Point, a
nearshore borrow pit forms a lagoon inside the inner reef (11).
This depression, with a maximum depth of 18 feet (5.5 m), was
Il dredged to obtain roadbed fill material (13). The borrow pit
apparently traps sand moving to the north (49). The sheer sides

of the borrow pit drop to a bottom of calcareous sand and mud
With scattered outcrops of reef rock (11).

South of Ava Point the outer reef is exposed to consider-

able wave force. The reef is mostly a consolidated limestone
platform 1 to 3 feet (0.3 to 1.0 m) deep (26). On the 1leeward
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: gide of the point, the outer reef consists of a semi-consolidated
or consolidated limestone pavement at somewhat shallower depths
(from 0 to 1.5 feet or 0.5 m deep). Calcareous sand collects 1in
crevices and limestone blocks are strewn on the surface (26).

The reef margin is a poorly developed algal ridge of
moderate relief (26;ASCRI-2812), Water depth at high tide is
about 2 feet (0.6 m) (ASCRI-2B12) but varies in depth from one to
3 feet (0.3 to 1.0 m) and is awash at low tide (13).  Near the
algal ridge, the reef margin is furrowed by numerous crevices and
shallow pools (11). Vertical relief increases from less than one
foot on the outer reef flat to 10 to 12 feet (3 to 4 m) along the
reef front (13). .

Talus slopes of limestone rubble accumulate at the base of
the reef face. The leeward (north) reef face off Ava Point slopes
more gradually than the windward (south) face and is subject to
siltation. Rubble 1is mixed with fine sand and silt here.
Sediments at the base of the windward reef face are generally
coarser, consisting of medium to fine sand, and a large propor-
tion of rubble (13). ‘

FRINGING REEF

Corals are found within 35 feet (10 m) of shore in a
boulder field just north of Ava Point (13). Here, coral cover is
about 40% on limestone boulders projecting above sand. Porites
andrewsi is most common, with P, lutea (13;26), Leptastrea pur-
purea, and Psammocora contigqua occurring in lower numbers (13).

Coral cover averages 4% on the reef flat off the seaward
(north) side of Ava Point and 13% on the leeward (south) side.
The best coral development occurs on the outer leeward reef,
where massive Porites heads form microatolls 10 to 13 feet (3 to
4 m) across and extensive patches of Acropora (including A.
humilis, and A. formosa) and Millepora sp. are common. Thickets
of Acropora (mostly A. formosa and A. humilis) cover about 80% of
the bottom in the outer 98 feet (30 m) of the leeward reef flat.
Coral cover remains high (about 50%) farther inshore along the
leeward reef flat, but dominance shifts from Porites lutea and
Acropora spn. to P. andrewsi and Psammocora ‘contiqua. Eighteen
of the 26 species recorded off Ava Point occur only at or near
the reef margin, and 13 of those occur only on the outer
one-third of the leeward reef flat. Most common are P. lutea, P.
andrewsi, Acropora formosa, Pocillopora damicornis, Psammocora
contigqua, and Pavona frondifera. At least 30 species of fish
inhabit the reef flat off Ava Point. Thirty-six of the species
recorded at the vreef margin are not found at the reef margin.
Acropora thickets in high relief areas of the outermost leeward
reef flat harbor the most abundant and diverse fish fauna.
Fishes are considerably less abundant on the inner reef flat.
The outermost reef flat 1is dominated by juvenile rabbitfish,
(Siganus "spinus). The damselfish, Abudefduf biocellatus, and the
surgeonfish, Acanthurus nigrofuscus, are most abundant toward
shore. The damselfishes, Dascyllus aruanus and Chromis caeruleus,
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“-are locally abundant. Schools of the snapper, Gnathodentex aureg-

lineatus, are also present (13).
Heads of Porites Jutea and Acropora are attached to

- outcroppings of reef rock 1in a 130-foot (40 m) wide "lagoon"

dredged south of Ava Point (11). Another survey of this dredged
area records branching Acropora sp. and Pocillopora spp. as
conspicuous at the seaward entrance, with Porites sp. common
throughout (26).

Major alterations to the coral assemblage near Ava Point
were evident after a 1973 resurvey of 1917 reef transects. The
total number of living coral colonies is 238% less than in 1917,
and relative abundance of major species was altered. Although
Acropora continues to be a common coral, the number of Psammocora
colonies has been reduced by two-thirds. - In the reef flat
mid-zone, <colonies of Pocillopora, especially P. damicornis and
P. brevicornis, have increased five-fold, occupying a zone once
dominated by Porites. The number of small coral colonies was
high in 1973, although 1917 photographs suggest considerable
numbers of 1large colonies. The numerous crevices and shallow
pools occuring in the outer reef behind the algal ridge are
crowded with small colonies of Acropora sp. The presence of
young corals here suggest that the reef 1is recovering from an
earlier catastrophic event (perhaps the torrential rains and high
frashwater runoff in December 1969). The numbers of sea cucumbers
(Stichopus chloronotus) and starfish (Linckia laevigata) counted
in 1973 are roughly triple those reported in 1917, One reason
for this difference may be an increase in the organic content of
reef flat sediments (11). By late 1978, Acropora formosa was far
more abundant on the reef flat at a distance of 300 to 400 feet
(90 to 120 m) from shore than in 1973, The coralline alga,
Porolithon sp., is found here encrusting rubble surfaces (34).

Corals cover approximately 15% of the <consolidated 1lime-
stone bottom on the outer reef south of Ava Point. Pocillopora
damicornis and small heads of Porites lutea are domanant here,
Clusters of juvenile Acropora formosa and other staghorn acro-
porans are common., The echinoderms, Holothuria sp., Diadema sp.,
and Echinothrix spp., are present in low densities (26). West of
Ava Point, coral cover totals about 5% (some Pocillopora spp.) on
the semi-consolidated to consolidated limestone bottom. Calcare-
ous and non-calcareous algae comprise most of the bottom cover.
Low densities of the sea urchins, Echinothrix and Diadema spp.,
as well as the molluscs, Turbo spp., occur here (26).

Corals cover an average of 28% along the reef front off Ava
Point, with at least 59 species represented. The upper reef face
along the leeward (north facing) reef segment 1is dominated by
Diploastraea heliopora, which grows in sheets up to 250 square
feet (25 sq. m) in area. This coral was most common above depths
of 35 feet (10 m). Millepora sp. and finely-branched Acgropora
are common from 16 to 50 feet (5 to 15 m) deep, followed by
Fungia from 35 to 65 feet (10 to 20 m). The upper slopes of the
reef front, 3 to 16 feet (1 to 5 m) deep in the transition area
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between leeward and windward faces harbor a mixture of re]étive]y

" "small heads of Acropora humilis, Pocillopora damicornis, P. cf. .

eydouxi, and sheets of Millepora spp. At depths from 35 to 65
feet (10 to 20 m), a variety of sheet-like corals (including
Montipora sop., Echinophyllia sp., Echinopora lamellosa, Pavona
cf. planulata, Pachyseris speciosa, Astreopora sp.) are co-domi-
nant with Fungia spp. and. the finely-branched Serjatopora
hystrix. Stylaster aurea s present beneath overhangs and in
shallow caves along the reef front. Upper slopes of the windward
facing reef front are dominated by massive Porites sp., Pocillo-
pora sp., Millepora sp., and large-branching Acropora (mostly A.
humilis). The Millepora forms large mats up to 130 square feet
(10 sq. m) in area (13).

The fish assemblage along the reef front off Ava Point:
includes at 1least 135 species, with the fauna most varied near

the surface and along the south side of the point. Fish
. abundance decreases with depth. Most common are the surgeonfish,

Acanthurus nigrofuscus, the blenny, Meiacanthus atrodorsalis, and
the damselfishes, Pomacentrus nigromarginatus and Glyphidodontops
uniocellatus. Schools of large parrotfishes and surgeonfishes
roam the surge channels and feed at the reef margin. Schools of
snapper and mackerel also frequent depths of 16 to 65 feet (5
to 20 m) along the reef face (13).

Fishes are moderately diverse and abundant on the reef flat
between Ava Point and Anasosopo Point. Ctenochaetus striatus
dominates an assemblage of at least 59 species. Glyphidodontops
leucopomus, Acanthurus lineatus, and Stegastes albofasciatus are
common (76). Both the abundance of fishes and diversity of the
fauna are greater on the reef front than on the reef flat,
Pomacentrus melanopterus and P. vaiuli dominate an assemblage of
at least 83 species. Ctenochaetus striatus and HMeiacanthus
atrodorsalis are common (76).
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HARBOR (EAST) COAST BETWEEN ANASOSOPO POINT AND TAFAGAMANU POINT

SHORELINE

South of Anasosopo Point is a steep bank covered by 1large
boulders from the shoreline to the road, which varies in
elevation between 10 and 20 feet (3 to 6 m)., The shoreline north.
from Tafagamanu Point has been extended about 300 feet seaward
across the vreef flat by filling. The landfill is about 7 feet
(2.4 m) high, with an irregular shoreline perimeter stabilized by
boulders (49). The fill is only partially consolidated and has a
large standing pool at its center. The filled area serves as a
sanitary landfill but has been proposed as a site for a public

park (41).

FRINGING REEF

A broad fringing reef extends along the shore from Aua
Village to Breakers Point (MAP 3)(13).
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PAGO PAGO HARBOR

.OFF _TOASA ROCK

The waters around Toasa Rock harbor an abundance of fishes,
. pomacentruys melanopterus dominates an assemblage of at least 68
" - spacies. Ctenochaetus striatus and Abudefduf sexfasciatus are
common (76).

 LANDFILL

An o0l1d sanitary landfill on a filled shoreline near
Anasosopo inas been reopened temporarily, and leachate from this
site is probably entering adjacent harbor waters. The reason
given for reopening this site has to do with containment of
African snails witnin an infested vegetation zone in the Eastern
District of Tutuila (39).

¥ JMAPL.TEX/ - /AUG-80/
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~PAGO PAGO HARBOR MAP 3

""" HARBOR (WEST) COAST BETWEEN TULUTULU POINT AND NIULOA POINT
(FAGA'ALU BAY) _

FAéA'ALu STREAM

Faga'alu Valley is the product of erosion by spring-fed
Faga'alu Stream, which drains one of the larger watersheds
emptying into Pago Pago Harbor (54). The waters of Faga'alu
Stream are diverted upstream to supply drinking water for the
government water system. The lower reach of this stream has been
.greatly modified by channel realignment and bank protection
structures (6). - . '

. SHORELINE

The northeastern margin of Faga'alu Bay consists of a steep
bank between a 10-foot wide foreshore of basalt and limestone
.---rubble and the coastal highway at the 12-foot elevation. . The
bank is stabilized by basalt boulders extending halfway up from
the base. The shoreline fronting Matafao School is eroding fill
‘1ined with basalt boulders and other material. A 3-foot scarp is
eroded above the boulders, which have slumped to the base of the
scarp. West of the school is a 10- to 15-foot (3 to 5 m) wide
foreshore of basalt and limestone rubble. A small public park

protruding from the northern margin of Faga'alu Bay is protected

- by a rudimentary seawall, separated from the seawalls near

Faga'alu Stream by a narrow strip of calcareous sand and debris,

‘Southeast of the stream mouth, at the head of the bay, there is a

- narrow beach of silty-sand which slopes gently to sand bottom

g extending offshore. An extensive fill area presumably developed

- from material dredged from the reef occurs along the south shore

I ~of Faga'alu Bay and is used as a public park. Most of the park

W ~shoreline consists of 1limestone rubble, basalt boulders, and

FEE .sand, with one section of rock seawall. A 2- to 3-foot scarp is

e eroded in the backshore along the unprotected reach (48;49).

- High water extends to the base of a rocky seawall about 6 feet (2
m) high bordering the coastal highway east of the park (49).

FRINGING REEF

Faga'alu Bay is a deep cove which receives freshwater flow
from one of the larger streams on Tutuila. A large channel
bisects the bay, approaching shore off the mouth of Faga'alu
Stream (6). Mud flats southeast of the stream mouth have been re-
claimed for a park (65).

Il The reef fringing Faga'alu Bay varies 1in width from 159
, -feet at the bay head to 1,400 feet along the flanks (49). The
- inner reef flat off the southeastern perimeter of Faga'alu Bay
averages 1.3 feet (0.4 m) deep at 1low tide. The bottom is

(A\ composed primarily of volcanic and limestone boulders, with a few
‘ as large as 2 feet (0.6 m) across. A small amount of sand occurs

in pockets on the inner reef flat. At distances of 30 to 2590
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PAGO PAGO HARBOR MAP 3

feet (25 to 75 m) offshore, the bottom shoals to about one foot
(0.3 m). Limestone rubble predominates, with occasional limestone
and volcanic boulders present. Between 330 and 410 feet (190 to
125 m) offshore the depth varies from 1.5 to 3 feet (0.5 to 0.3
m). Several large limestone outcrops are nearly exposed at low
tide. From 410 to 500 feet (125 to 150 m) the reef flat is
mainly limestone rubble with coarse sand and gravel. A lava rock
outcrop is exposed on the outer reef (43).

Sand cover on the inner reef flat is greatest toward the
head of the bay. Basalt boulders up to 5 feet (1.5 m) across are
conspicuous near an extensive fill area along the southern
perimeter of the bay. The reef flat off this area has been
considerably altered by dredging. Deep, sand-bottom pits dredged
for fill material are evident east of the park. Northwest of the
park, a sand beach merges with mud flats submerged at high tide.
The mud flats extend 165 feet (50 m) seaward to a Jlarge channel
(ava) which crosses the center of the bay and approaches shore,
This channel is around 6 feet (2 m) deep. Along the channel
margin are outcrops of rock at a depth of about 3 feet (1 m),
Upper rock surfaces are thinly covered by silt (43).

FRINGING REEF FLAT

Burrow holes, most formed by fiddlier crabs (Uca marionis),
are evident over the mud flat which extends from the beach to a
large channel crossing the center of Faga'alu Bay. The wupper,
silt-covered surfaces of rock outcrops along the channel margin
are largely devoid of corals and other invertebrates, but support

‘a sparse growth of algae. Very few fishes inhabit the shallow

mud flat. Only two species (Arothron immaculatus and Therapon

~ jarbua) are recorded. Dominant fishes at the rock outcrops along

the channel margin are the damselfish, Pomacentrus pavo, and the
snapper, Lutjanus fulvus. The 1ionfish (Pterois volitans), is
also present here (48).

Small colonies of the <corals Porites 1lutea, Psammocora
contiqua, and Pocillopora damicornis total about 1% bottom cover
on the inner reef flat off the southeastern end of Faga'alu
Village. Encrusting coralline algae are apparent throughout the
inner reef area. Fishes are not common. Coral cover, mostly as
small colonies, increases to 30% between 80 and 25J feet (25 to
75 m) offshore. Dominant species are Psammocora contiqua,
Pocillopora sp., encrusting Porites, branching P. andrewsi, and
Pavona spp. Considerable dead coral is also evident. Rocks are
encrusted with coralline algae. A sea star (Linckia laevigata),
synaptid sea cucumber (Polyplectana sp), and a sea urchin
(Echinometra mathaei) are conspicuous invertebrates occurring in
Crevices. Beyond 250 feet (75 m) from shore, staghorn coral
(Acropora formosa) occurs along with «clumps of soft coral
(Sclerophytum). Between 330 and 410 feet (100 and 125 m) from
shore, conspicuous invertebrates include a sea urchin (Diadema
sp.), sea cucumbers (Stichopus chloronotus and Holothuria argus),
and a brittle star (Ophiarthrum elegans, under rocks). From 419
to 500 feet (125 to 150 m) offshore, coral cover declines from
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" PAGO PAGO HARBOR

710% to less than 5% of the bottom, mostly Porites. The offshore
‘area from 560 to 660 feet (170 to 200 m) contains considerable
live coral (about 30% cover), mostly staghorn acroporans (pri-
marily Acropora formosa and A. humilis).  Other corals present
- include Psammocora, Pavona, and Pocillopora (43).

Fishes are progressively .more abundant and the fauna more
diverse moving seaward across the reef flat. Common species in-
clude the damselfishes, Plectroglyphidodon leucozona, Pomacentrus
vaiuli, Stegastes albofasciatus, Glyphidodontops wuniocellatus,
and G. leucopomus; the surgeonfishes, Acanthurus triosteqgus and
A. nigrofuscus; the wrasses, Halichoeres trimaculatus, H. margi-
 natus, H. margaritaceus, Thalassoma hardwickei, and Stethojulis

bandanensis; the goatfishes, Mulloidichthys flavolineatus and
Parupeneus trifasciatus; the butterflyfishes, Chaetodon citrinel-
i"; lus, C. lunula, C. vagabundus, and Heniochus chrysostomus; the

moorish idol, Zanclus cornutus; the puffer, (Canthigaster
solandri; juveniles of the grouper Epinephelus merra;

Juvenile

I rabbitfish, Siganus spinus; parrotfishes (mainly juveniles); and
g " . a blenny (probably Salarjas). Associated with certain corals are
'lff - the damselfishes, Dascyllus aruanus and Chromis caerulea. The

= "surgeonfish, Acanthurys lineatus, and the triggerfish, Rhinecan-
Il;’j. thus rectangulus, appear near the reef front (48). Fishes

representing at least 44 species occur on the outer reef flat,

-+ Most abundant by far is Ctenochaetus striatus. Scarus sordidus,

... -.Scarus 'sp., Stegastes albofasciatus, S. nigricans, Glyphido-
Y A dontops leucopomus, and Thalassoma hardwickei are common (756).

. FRINGING REEF FRONT

Infestation of the crown-of-thorns starfish (aiamea; Acan-
thaster planci) along the reef front off Faga'alu was reported in

"w' early 1973 (45) although, in general, infestations in outer Pago

Pago Harbor involved smaller numbers of starfish than
infestations elsewhere around Tutuila (73). Current abundance or
extent of damage to corals is unknown. Older residents remember
an episode of reef infestation by the crown-of-thorns starfish at.
Faga'alu approximately 50 years ago (34).

The reef front shelters an abundant and diverse fish fauna
of at 1least 37 species. Pomacentrus coelestis, Ctenochaetus
striatus, and Scarus psitticus are most abundant. Plectroglyphi-
dodon lacrymatus is common (76). N

PATCH REEFS

An abundant and diverse fish fauna occurs around the patch
reefs directly east of Faga'alu Bay. Ctenochaetus striatus domi-
nates an assemblage of at least 36 species. Acanthurus nigro-

Il _ fuscus and Stegastes fasciolatus are also abundant (76).

~EAGA'ALU BAY

Raw‘sewage enters Faga'alu Bay through a pumping station
bypass outfall (53). Untreated sewage, including discharges from
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a hospital facility at Faga'alu, are said to overflow into the

~bay during power failures, which affect the Pago Pago collection
. system with relative frequency (5;ASCRI).

. The water over the reef flat fringing the southeastern
margin of Faga'alu Bay 1is _especially clear, with underwater
visibility about 100 feet (30 m). In contrast, visibility is
greatly reduced on the mud flat at the head of the bay, which
experiences large discharges of fresh water and silt during wet
weather (6;48). Visibility is about 20 feet (6 m) along the mar-
gin of the drop-off to the mid-bay channel (48).

% FAGA'ALU PARK

Faga'alu Park was developed on an extensive fill area over
mud flats near the head of Faga'alu Bay. There is no adequate
beach here, and little if any swimming takes place off the park.
A~ concrete pad at the shore is used for launching boats (41).
The inner bay and northern side of the reef are well protected
from waves (6), but longshore currents can be strong (48). The
southern side of the reef is exposed to waves (6). Good surfing
waves develop during the months between November and April. The
best surfing conditions result when southeast swell and an

”'1ncom1ng tide combine with northwest winds or calm wind condi-

tions. The shallow reef is a potential hazard (51).

(" FAGA'ALU BAY AND REEF

The reef fronting Faga'alu Village is considered a "criti-
cal use reef area" because of subsistence fishing by villagers
(39). According to one source, the reef flat 1is the most
frequently fished area (20). However, another informant reports
that most fishing is off the reef front. Some fishermen catch
young Jjacks by casting feather lures from shore near the head of
the bay (43). Reef gleaning is a preferred activity (20), with
more fishing effort during the day than at night (76)., Seine
netting (upega) follows in popularity, according to one source
(20), but rod and reel fishing is next most popular, followed by
day spearing and bamboo pole fishing, according to another source
(76). Throw-netting and spearing are ranked as 1less popular
fishing methods by one source (20). Less fishing effort is
applied to spearing and rod and reel fishing than reef gleaning.
Bamboo pole fishing follows spearing and rod and reel fishing in
level of activity. Throw-netting and seine netting activities
are 1ight (76). Fe'e (octopus), tuitui and sava'e (sea urchins),
and eel are the wusual daytime catches from gleaning. Night
gleaning yields alili (sea snail). Rod and reel fishing, usually
practiced in the daytime, brings in malauli (large jack), lupota
(small jack), and gatala (honeycomb grouper). Throw-netting is a
daytime activity resulting 1in catches of fuafua (Juvenile
mullet), manini - (convict tang), alogo (lined surgeonfish), pone
(chocolate surgeonfish), and, seasonally, i'asina (juvenile
goatfish), and 1o (rabbitfish). Rod and reel fishing is the most
popular activity on the reef northeast of Faga‘'alu Village (29).

'PAGO PAGO HARBOR ' MAP 3.
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'PAGO PAGO HARBOR

. Usually a number of sailing yachts wait out the hurricane
... "season at anchor in the channel in Faga'alu Bay. The area also

" "1s used as an anchorage by small craft (41;48). Some sport
.diving by non-Samoans occurs off Faga'alu Village (76).

HARBOR (EAST) COAST BETWEEN TAFAGAMANU POINT AND BREAKERS POINT
SHORELINE |

Soutih of Tafagamanu Point is a narrow foreshore of basalt
boulders, cobbles, 1limestone rubble, and scattered pockets of
calcareous sand. Segments of beachrock are exposed at low tide.

. A scarp stabilized with basalt rocks rises from the beach to the
road at an elevation of 10 feet (3 m). The southern end of the
reach (at Tafananai) is eroding (49;ASCRI-3S1). A 200 foot (60
m) length of shoreline at the base of the embankment 1is
beachrock, embedded with volcanic rubble, This exposure varies
in width from 6 to 20 feet (2 to 6 m) and dips gently seaward,
West of Tafananai, along the headland toward Namumea'avaga Point,
the shoreline 1is calcareous sand and gravel and volcanic talus
(gravel and boulders){ASCRI-3S1).

B FRINGING REEF

' - A broad fringing reef extends along the coast south of Aua
" (MAP 2) to Breakers Point (13). Off Tafananai, the reef flat fis
600 feet wide (49). The inner reef flat fronting Tafananai varies
in depth from one to 3 feet (0.3 to 1.0 m). Rubble, sand, and
gravel cover most of the bottom. Basalt boulders occur inshore
along the base of the headland which forms Breakers Point (ASCRI-
381). Limestone rubble predominates at a depth of 2 feet (0.6 m)
on the mid-reef. Low (one foot or 0.3 m high) outcrops of
limestone also occur (ASCRI-3B2). The outer reef is composed of
consolidated limestone at a depth of one foot (0.3 m) and is
extensively exposed at 1low tide (ASCRI-3B3). A channel (ava)
crosses the reef at an angle, narrowing toward shore off
Tafagamanu Point. The margins of the channel are uneven. Depth
varies from one to 8 feet (0.3 to 2.4 m). The bottom 1is mostly
consolidated limestone, but rubble and gravel pockets are evident
(ASCRI-3B4). ' .

FRINGING REEF

Coral cover is less than 5% on the reef flat fronting Ta-
fananai where 11 species representing seven genera are recorded.
Virtually all corals occur in the deeper areas along the margins
of a channel (ava) which tapers toward shore off the sanitary
landfill., An unusual feature here is a large stand of Acropora
cf. bruggemanni. Elsewhere, the reef is almost devoid of corals
(ASCRI-3B1;B2;B33B4). A few crown-of-thorns starfish (alamea;
Acanthaster planci) are present along channel margins where
fresh feeding scars on Acropora demonstrate predation by this
coral-eating species (ASCRI-3B4). Algae are conspicuous over all
of the reef flat, although cover is low. A yellow-green cyano-
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payte (blue-green alga) is common on the inner reef along with
encrusting coralline algae. The sea cucumber, Stichopus chloro-
notus, is conspicuous (ASCRI-3B1). Encrusting coralline algae
and a greenish-brown turf are prominent on the middle to outer
reef flat (ASCRI-3B2;83;B4). Dictyosphaeria versluysii is
relatively abundant on the outer reef flat, where Ralfsia sp. and
branching coralline algae are common (ASCRI-3B3). The sea
cucumber, Stichopus chloronotus, is abundant over most of the
middle reef flat (ASCRI-3;B2;B3), The sea urchin, Diadema sp.,
occupies «crevices in low limestone outcrops on the mid-reef. At
night, sea urchins are conspicuous foraging on the reef surface
(ASCRI-3B2). The starfish, Linckia cf. quildingi, and the sea
urchin, Echinometra mathaei, are common on the outer reef
(ASCRI-3B3). A low turf of greenish-brown algae is common on
large, consolidated 1limestone outcrops along the ava margin
(ASCRI-3B4),.

At least 31 species of fish 1{inhabit the reef flat off
Tafananai Village. Dominant are the butterflyfish, Chaetodon re-
ticulatus, the surgeonfish, Acanthurus lineatus, the damselfish,
Glyphidodontops leucopomus and Plectroglyphidodon leucozona, and
the wrasse, JThalassoma hardwickei. The cardinalfish, Apogon
novemfasciatus, is common but not a dominant species. Most indi-
viduals, except for the damselfish, are juveniles (ASCRI-3F1).

The ava and reef margins off Tafananai shelter at least 59
fish species. Large numbers of surgeonfish, butterflyfish,
damselfish, goatfish, and wrasses predominate. Juvenile and adult
parrotfishes are also conspicuous. Large schools of Chaetodon
reticulatus, a butterflyfish, occur here. Most abundant species
include Chaetodon auriga, C. citrinellus, Acanthurus nigrofuscus,
A. triostegus, Ctenochaetus striatus, Glyphidodontops leucopomus,
Plectroglyphidodon leucozoma, Thalassoma hardwickei, and Scarus
spp. (ASCRI-3F2).

FRINGING REEF FRONT (OFF BREAKERS POINT)

The reef front was reportedly infested by the <crown-of-
thorns starfish (alamea; Acanthaster planci) in early 1978 (45).
However, the numbers of starfish were less in outer Pago Pago
Harbor compared to other areas of infestation at that time (73).
Current abundance of Acanthaster and the extent of damage to
corals is unknown,.

A highly diverse fish fauna (of at least 103 species)
inhabits the reef front off Breakers Point. Pomacentrys melano-
pterus is most abundant, followed by Plectroglyphidodon dickii,
Ctenochaetus striatus, and Plectroglyphidodon lacrymatus (76).

FRINGING REEF - OUTER HARBOR

Oceanic water sweeping over the reef flat north of Breakers
Point at the entrance of Pago Pago Harbor provides clear waters.
Underwater visibility is about 50 feet (15 m)(ASCRI).
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MAP 3

SHORELINE AND REEF

In several places at Tafananai the height of the road above

.the shore is only two or three feet (0.6 to 1.0 m), allowin? eas

access to the water. Beachrock exposures along a 200 foot (61 m
length of shore are coated with algae, making the surface
slippery. Jetal and glass refuse discarded along the shoreline
are additional hazards ?ASCRI). Strong currents flow through the
ava which crosses the reef. '

The reef flat fronting Tafananai is considered a *critical
use reef area” because of subsistence fishing by villagers (39),.
Octopus (fe'e) and edible sea urchins are collected on the reef
flat fronting Tafananai Village. Atule (big-eye scad) are caught
in season with throw-nets and gill nets. Groupers are caught by
pole and line at the reef edge. Ula (spiny lobster) are taken at
night along the reef front (ASCRI). - : :

WHALE ROCK

A diverse fish fauna of moderate abundance inhabits the
waters around Whale Rock between Tulutulu Point and Tafananai.
Damselfishes dominate an assemblage of at least 102 species.
Most common is Pomacentrus melanopterus followed in abundance by
Abudefduf sexfasciatus, Plectroglyphidodon dickii, and P. Jacry- -
matus (76). ' ~ S . _
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"SOUTHEAST COAST

THE SOUTHEAST COAST OF TUTUILA

73 Highway transportation along the southeast coast of Tutuila

“uses the paved road which extends from Pago Pago Harbor to Tula:
“V¥illage (MAP 9)(64). An unpaved road continues beyond Tula
around the northeastern tip of Tutuila. A secondary road of
graded soil, covered in places with coral fill, extends from the
.village of Faga'itua (MAP 6) to Masefau on the north shore (MAP
11). This road is steep and curving and washes out frequently
.'when there is a heavy rain. A similar road extends from the
**village of Amouli (MAP 7) on the south shore through a pass to
- Aoa (MAP 10) on the north shore. This route too 1is subject to
washouts during heavy rains (23). Major 1mprovements are planned
for both the Aoa and Masefau Roads (39). ,
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" SQUTHEAST COAST | MAP 4

COAST BETWEEN BREAKERS POINT AND FAGAITUA POINT
fBREAKERS POINT

Breakers Point lies off -the western end of a steep hill
rising 170 feet (52 m) beside the entrance to Pago Pago Harbor. A
lighthouse is positioned on top of the hill. Sea cliffs up to
- 2100 feet (30 m) in neight occur along the coast east of Breakers

Point (26;41). .

" SHORELINE

Lauli'ifou Village 1is fronted by a narrow beach of
calcareous sand, which decreases in width from GO feet (13 m) at
;its- western end to about 10 feet (3 m) at its eastern end. The
beach is backed by a scarp, the base of which 1is stabilized by
scattered boulders. Beachrock is exposed in places alonqg shore.

- East of the village is a narrow foreshore of basalt boulders and
limestone . rubble. Earth fill behind the rocks is eroding. At

- the western end of this section, a peninsula constructed of fill
juts 60 feet (18 m) seaward of the old shoreline. A grouted rock
seawall 6 feet high protects the shore (49). The beach is
submerged at high tide (26). '

. The inner reef flat east of Fa'ata'aga Point 1is a rugged
platform of consolidated limestone broken by sand-bottom channels

5 an?k dspressions. The depth varies from 8 to 31 inches (20 to 80
cm)(26).

"7 FRINGING REEF FLAT OFF LAULI'IFOU VILLAGE

e Calcareous sand covers the inner reef platform off
s Lauli'ifou. Large amounts of reef rubble and boulders occur on
T the eastern portion of the reef flat. By filling sections of the
inner reef fronting Lauli'ifou an Acropora thicket now occurs
directly off an elevated rocky shore. Patches of sand and coral
rubble are interspersed with live coral, which covers approxi-
mately 50% of the bottom (26).

' The middle and outer reef flat fronting Lauli'ifou Beach
consists of a low relijef platform of semi-consolidated to
consolidated limestone, portions of which are exposed at low

| tide. Depth of the mid-reef varies from -2.0 to +0.7 feet (-0.6

l_ to +0.2 m). The outer reef shoals to depths of -3 to +8 inches

(-20 to +20 cm) and is strewn with scattered limestone blocks up
to 3 feet (1 m) high. The reef margin exhibits-a distinct algal
Il ridge. An ava (channel) with sheer to overhanging walls cuts
~~ through the reef off Lauli*ifou. The depth of the ava varies
from 3 to 33 feet (1 to 10 m). The ava acts as the main discharge
area for water thrown onto the reef flat by waves breaking on the

outer edge of the reef (26).
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. The reef front slopes moderately to steeply off Lauli'ifou,
reaching depths of about 165 feet (50 m) within 165 feet (50 m)
seaward of the reef margin. Depths are considerably greater
toward Breakers Point. The slopes are characterized by a high
relief, spur-and-groove system (26).

FRINGING REEF FLAT QFF FA'ATA'AGA.POINT

Coralline algae covér much of the platform. Assorted
corals, including Montipora elschneri, Pocillopora sp., and
Acropora spp., total about 25% bottom cover on the inner reef

flat (26).

FRINGING REEF FLAT OFF LAULI'IFOU VILLAGE

Acropora formosa and A. humjljs are most common on the
inner reef flat. Intact acroporan skeletons covered with filamen-
tous algae account for about 30% cover. The sea urchins, Echino-
metra mathaei and Diadema sp., occur in low densities (26).

Coralline algae and considerable non-coralline algae cover
the middle reef platform. A diverse coral assemblage includes
Montipora elschneri, Psammocora contigua, Porites (Synaraea)
undulata, Pocillopora spp., and Acropora spp. The outer reef is
heavily encrusted by coralline algae, some non-coralline algae,
and wave-resistant corals (26).

Juvenile crown-of-thorns starfish (alamea; Acanthaster
planci) were observed on the Laulj'ituai reef flat in August
1977. By December 1977, an estimated 70 to 30% of tne coral on
the reef flat between Breakers Point and Alega (MAP 5) had been
destroyed by the starfish (45). " A number of the crown-of=-thorns
starfisn were observed in early 1978 on the fringing reef flats:
between the villages of Lauli'ifou and Aumi (45;74).

Fishes are not particularly abundant on the reef flat off
the eastern side of Lauli'ifou Village. At least 44 species are
present however, of which Ctenochaetus sp. and Scarus sp. are
most abundant. Stegastes albofasciatus is common (75).

FRINGING REEF FRONT

Although crown-of-thorns starfish (alamea; Acanthaster
planci) was reported off Breakers Point in 1973 (45), none was
observed on the forereef slopes 1in January and February 1973
(74). Acanthaster was generally rare on the forereef slopes
between B8reakers Point and Sinatau Point (MAP 6), except off
Alega (MAP 5) and Sinatau Point (74). The starfish was sparse
on the upper reef front at depths between 6 and 33 feet (2 and 10
m) of f Lauli'ifou in August and September 1979. About 6% of the
corals in this area were alive (75).
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SOQUTHEAST COAST

Fishes are moderately abundant on the reef front off tha
eastern end of Lauli'ifou. Pomacentrus melanopterus dominates an
assemblage of at least 103 species. Plectroglyphidodon dickii and
Ctenochaetus striatus follow in abundance (76).

FRINGING REEF

Lauli'ifou reef is expoéed to severe wave and wind action.
and is known for the dangerous currents which flow tnrough an ava
(channel) which crosses the reef there (26).

FRINGING REEF BETWEEN FA'ATA'AGA POINT AND SILIATALIGALU POINT

The fringing reef east of Breakers Point to Siliataligalu

Point (fronting the villages of Lauli'ifou, Lauli'ituai, and

- Aumi) is considered a "critical use reef area" because of subsis-
tence fishing by villagers (39). The reef flat is tne most fre-
quently visited fishing area (20), with most activity occurring
on the outer and middle portions of the reef (26). Reef gleaning,
seine netting (upega), and diving with home-made spears (mata)
are the most popular fishing methods with throw-netting and rod

and reel fishing less common methods (20). A second source
reports that most fishing effort is given to gleaning (day and
night) and daytime spearing (76). A third source. considers

gleaning and diving the only fishing methods of any consequence
at Lauli‘ifou (26).

Daytime gleaning yields mainly fe'e (octopus), eel, tujtui
and sava'e (sea urchins) (20). Night gleaning on the reef flat
accounts for a large proportion of the fishing effort at
Lauli'ifou Village (76). Spearing occurs both day and night.
Catches of alogo (lined surgeonfish), pone (chocolate surgeon-
fish), and laea (large parrotfishes) are made both day and night.
Daytime catcnes include fe'e (octopus), eel, malauli (large
jack), 1lupota (small jack), and mutu., Nighttime diving yields
manini (convict tang), anae (adult mullet), and ula (spiny
lobster). Althougn 1less popular, throw-netting (kili) in the
daytime brings catches of anae and fuafua (juvenile mullet),
manini, pelupelu (sardine), alogo, pone, lupota, and, in season,
atule (big-eye scad). Pole and 1line fishing 1is sometimes
practiced. Gatala (honeycomb grouper), filoa (large emperor
fish), lupota, and mataeleele (small emperor fish) are caught
both day and night. Day catches also include savane (blue-lined
snapper), lupo (juvenile jack), and ulaoa (bar-tailed goatfisin).
Night catches include matapula (bigeye snapper), malau (squirrel-
fish), malai (paddletail snapper), and, in season, atule (20).

Good surfing is possible off Lauli'ifou during, beriods of
south swell and a rising tide, especially when tradewinds are
light (51).
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‘WUTHEAST coasT

COAST BETWEEN PAGAITUA POINT AND LAFIGA POINT

, Sections of shoreline between the villages of Lauli'ifou
and Lauli'ituai have been extended by filling (ASCRI-4S1). A
25-foot (3 m) wide sand beach borders the western end of
- Lauyli'ituai Village, Beachrock is exposed in places along the
shore. A backshore scarp is partly protected with basalt rocks.
Unprotected areas are eroding (49). Vaitele Stream flows through
a culvert 1into the head of the small cove fronting Lauli'ituai
(ASCRI-4S1). A small sand delta has built up at the mouth of the
. stream., The steep backshore slope is protected by a revetment,
““which’ is eroding in some areas (49). Lafiga Point, east of the
v111age, is about 20 feet (6 m) high (ASCRI-4S1).

, A delta of small volcanic stones and sand is exposed at low
tide on the reef flat fronting the nouth of Vaitele Stream.
Large basalt boulders are exposed off Lafiga Point and in the
vicinity of Fatutoaga Rock, a 30 foot (9 m) h1gh seastack. A

" In early 1978 the reef flat off Lauli'ituai Village was
dense]y populated by the crown-of-thorns starfish (alamea; Acan-
~thaster planci). Although a few A. planci were observed on the
‘reef face, most corals there were undamaged (45;73;74). However,
Acanthaster was sparse on forereef slopes in May 1978, but
‘considerable coral damage was apparent at depths between 65 and
-85 feet (20 to 25 m)(74).

"FRINGING REEF

(For fishing uses see: LAULI'IFOU / USE CONSIDERATIONS)

lf, South or easterly swells generate surfable waves off
Lauli'ituai. The best surfing conditions require a high or r1s1ng
tide and calm or northwest wind conditions (51).

COAST BETWEEN LAFIGA POINT AND SILIATALIGALU POQINT
SHORELINE

m) high cliff fronted by an apron of talus. A 75-foot (23 m)
7~ high seastack known as Avagatatau Rock lies just offshore east of
Lafiga Point., A small tombolo connects the seastack to the shore
(49). Fronting tne village of Aumi there is a 40-foot wide beach

of calcareous sand, limestone rubble, basalt cobbles and boul-

| The coastline between Lauli*ituai and Aumi is a 30-foot (9
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channe] (ava) crosses the outer reef off Lauli'ituai (ASCRI-4B1).
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SQUTHEAST COAST

ders. A platform of beachrock between 15 and 30 fee
wide is exposed at the waterline. The beach is backed by a berm
of limestone and volcanic rubble (recently planted in an attempt
to stabilize the slope), which merges with revetment fil] at
elevations of 3 to 5 feet (1 to 1.5 m) beside the coastal highway
(49;ASCRI-452), The western half of the beach is eroding.

Attempts have been made to curb erosion with basalt boulders and
rubble-filled oil drums (49), -

t(5t09m)

Sand beaches are absent between Tauga Rock and Siliatali-
galu Point. The shoreline consists of steep talus slopes rising
to a height of 3J feet (9'm) at Visa Point and 40 feet (12 m)

ia': , - near Siliataligalu Point. Some sand accumulates at the base of

the talus directly northeast of Siliataligalu Point (ASCRI-452).
FRINGING REEF |

The fringing reef off Aumi is 300 to 350 feet (90 to 195 m)
wide., Tynical depths over the reef flat are 0.5 to 1.0 foot
s (49). Between Lafiga Point and Avagatatau Rock is an inner reef
AR flat of mostly sand merging with a mid-reef platform of
Lo consolidated limestone. Numerous volcanic boulders are exposed
on the inner reef between Avagatatau Rock and Tauga Rock. A tract
of volcanic boulders and rubble extends from the northwestern
side of Tauga (Pyramid) Rock to shore. Large boulders exposed at
low tide extend halfway out to the rock. Just nortn of Tauga

Il?" "‘ Rock 1is a small sand flat with scattered coral wheels. The reef

.:‘,';'-~
T
AR S

s

v ~flat surrounding Tauga Rock is a Tow platform of consolidated
sl limestone broken by sand channels on the east (ASCRI-482),

FRINGING REEF

- - D
@Y

o . Algae are sparse on inshore rubble on the inner reef
e . between Lafiga Point and Avagatatau Rock. Encrusting corallines
CE and a brown turf-forming alga are most conspicuous. Sea urchins

(Diadema sp.) and a xanthid crab (Carpilius maculatus) are
present (ASCRI-4B2).

-

OFFSHORE SEASTACKS

Fatutoaga Rock, Avagatatau Rock, and Tauga Rock are poten-

tial nesting areas for reef heron (matu'u; Egretta sacra sacra),
a resident seabird uncommon in American Samoa (15).

FRINGING REEF

COAST BETWEEN SILIATALIGALU POINT AND TIFA POINT
. SHORELINE

A sand beach bounded by volcanic headlands occupies the
head of a small cove fronting Alega Village. A 35-foot (11 m)
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SOUTHEAST COAST MAP 5

A 04
o w1de foreshore consists of calcareous sand and numerous basalt
'cobbles and boulders. The beach 1is backed by a steep slope
“rising to a height of 6 feet (2 m). A stream drains into the
;.ocean through a culvert near Tifa Point (49;ASCRI- bSl)

The frlnglng reef is 350 feet (105 m) wide off Alega. A
narrow channel (ava) through the reef opposite Alega Stream mouth
approaches to within 150 feet (45 m) of shore (49).

.“;,FRINGING REEF

A single crown-of-thorns starfish (alamea; Acanthaster

. planci) was observed on the forereef slopes off Alega Village in
¢ "early 1973. No A. planci were evident there in May 1973, although
two feeding scars, possibly attributable to starfish predation,

-~ were observed (74). Acanthaster were sparse on the upper reef
.-~ front at depths of 6 to 33 feet (2 to 10 m) off Siliataligalu

Point 1in August and September 1979, About 90% of the coral
.. colonies were alive (75). , | _

fSHORELINE AND FRINGING REEF

The sand beach west of Tifa Point is eas11y access1b]e from
“the coastal road. Tifa Point offers a scenic view of Fa'alogo-

:-. logotala Rock (Lions Head), but the road has limited pu]]over'
.. space for vehicles (ASCRI-5S1). : o

(For fishing uses see: AVAIO / USE CONSIDERATIONS)

' . COAST BETWEEN TIFA POINT AND FAGA'ILI'ILI POINT
SHORELINE

|I¢,‘ _ Between Tifa Point and Fa'alogologotala Rock is a shoreline
w of gravel and lava rock. Low rocks are fronted by a sand beach
at Avaio Village. Outcrops of black lava rock project seaward
onto the reef flat (ASCRI-5S1). “Two Dollar Beach" 1is. the
popular name given to a small pocket beach and tombolo in the lee
of Fa'alogologotala Rock. The calcareous sand and rubble beach
has continuous outcronps of beachrock. Faga'ili'ili Point is a
low basalt headland (49;ASCRI-5S1),

FA'ALOGOLOGOTALA ROCK

Fa' a]ogo]ogotala Rock is a potential nesting area for the

Il reef heron (matu'u; Egretta sacra sacra), a resident seabird

uncommon in American Samoa (15).

- FRINGING REEF

The crown-of-thorns starfish (alamea; Agan;haster planci)
was sparse on the upper reef front at depths of 6 to 33 feet (2

aR
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~;o,1o m) off Fa'alogologotala Rock in August and September 1979,
“About 75% of coral heads present were living (75).

ORELINE

RS The sand beach west of Fa'alogologotala Rock fronts a 1low
- rocky slope and is easily accessible from the coastal road. A
- low grassy slope leads from the road to “Two Dollar Beach" in the
lee of Fa'alogologotala Rock (ASCRI). The eastern end of the
beach is popular for swimming and picnicking and is maintained as
~a . private park. A fee is charged for 'access (27;49). A sandy
.. depression off one end of the beach is one of the better swimming
. areas on Tutuila (49). Although closed between the hours of 3
- P.M. and 9 A.M. (ASCRI), Two Dollar Beach provides a large part
' of the swimming and sunbathing opportunities for tourists ?64).

.. The reef flat between Siliataligalu Point and Fa‘alogologo-
“tala Rock (fronting the villages of Alega and Avaio) is a
-frequently-used fishing area. The most popnular fishing methods
.~ are .diving (mata), throw-netting (kili), and seine netting

(upega). Less popular are pole, and rod and reel fishing, and
occasional reef gleaning. Spearing provides catches of alogo
lined surgeonfish), pone (chocolate surgeonfish), and laea
large parrotfishes) both day and night., Day catches include fe'e

~"*y[i(octopus), eel, malauli (large jack), lupota (small jack), and
C mutu. Night catches include manini (convict tang), anae (adult
. mullet), and ula (spiny lobster). Throw-netting in the daytime
'~ yields anae and fuafua (juvenile mullet), mutu, sali (silver-
II ~sides), laea, sugale (wrasse), alogo, pone, lupota, manini, and,
. in season, 1lo (rabbitfish) and atule (big-eye scad). Daytime
. . fishing with rod and reel brings catches of malauli, lupota, and
ll,_ ~gatala (honeycomb grouper). Bamboo pole and line fishing brings
~ . day and night catches of gatala, filoa (large .emperor fish),
"~ lupota, and mataeleele (small emperor fish). Day catches include
Il‘ ' savane (blue-lined snapper), lupo (juvenile jack), and ulaoa
‘ (bar-tailed goatfish). Night catches include matapula (bigeye
snapper), malau (squirrelfish), malai (paddletail snapper), and,

l ~in season, atule (20).

FAGA'ITUA BAY

Faga'jtua Bay, the second 1largest embayment on Tutuila,
owes its wunusual size to the drowning of the eroded caldera of
Alofau volcano (54). The fringing reef is extensive, averaging

* 700 to 1,200 feet (210 to 395 m) in width. The reef is indented
by three major channels (ava) aligned off stream mouths. Tha
shoreline consists of pocket beaches separated by volcanic
headlands (49).

00
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| COAST BETWEEN FAGA'ILI'ILI POINT AND ANAPE'APE'A POINT
" SHORELINE

Fa'asouga Point terminates in a cliff 15 feet (5 m) high.
Between Faga'ili'ili Point and Fa‘asouga Point is a small pocket
beach of calcareous sand with scattered 1limestone and basalt
rubble. The entire length of the 35-foot (11 m) wide beach is
bordered by beachrock at the waterline. A 3-foot (1 m) high
seawall protects the backshore (49;ASCRI-5S51).

The western end of Auto Village is fronted by a beach of
calcareous sand, limestone and basalt rubble. The eastern end of
-the .village 1is fronted by a boulder beach. Foreshore width
varies from 30 to 60 feet (9 to 18 m). The backshore is defined
by a 3- to 5-foot (1 to 2 m) scarp, eroding at its western end
but stabilized by boulders or vegetation at its eastern end

~ (49;ASCRI-5S2). Huliolevai Stream discharges into the ocean at
Auto Village through a 20 foot (6 m) wide culvert passing under
« . the."coast highway.  During periods of low flow, the culvert
. outlet is nearly barred by sand (ASCRI-552).

o A narrow boulder beach in front of Afulei is backed by a

- 4-foot scarp, whose middle section is eroding (43). Talus occurs
at the base of a cliff along the southwest face of Anape'ape'a
Point. Beaches are absent and the rocky coast drops 3 to 10 feet
(1 to 3 m) to the water (ASCRI-5S3).

FRINGING REEF OFF FA'ASOUGA POINT

;v A fringing reef extends some 600 feet (180 m) offshore of

II”* ° Fa'asouga Point. A channel, 1 to 2.5 feet (0.3 to 0.8 m) deep,

) runs parallel to and just off the beach. Width of the sand and

: rubble bottom channel 1is about 200 feet (61 m). The bottom of

the middle reef is predominantly rubble (ASCRI-5B1). The outer

reef flat 1is composed of more consolidated rubble and limestone
pavement at depths of 1 to 2 feet (0.3 to 0.6 m) (ASCRI-5B2).

FRINGING REEF OFF AUTO VILLAGE

Lava boulders predominate in inshore areas adjoining the
- road revetment. Some calcareous sand occupies pockets off the
revetment., A large sand channel (ava) cuts through the reef off
Auto village (ASCRI-GB3). The reef flat extends 500 feet (153 m)
. from shore and is covered with sand from the mouth of Muliolevai
‘ Stream to the channel margin (49). Southwest of the ava there
are rubble tracts and scattered occurences of consolidated
' limestone, Near the ava margin occur microatolls with sand and
'l, gravel accumulated around their bases. The inshore portion of
~ the ava ijs a depression about 2 to 3 feet (2.6 to 1.9 m) below
the level of the reef flat., The ava bottom is sand inshore and

ll consolidated limestone offshore (ASCRI-5B3).
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Y ewr . The fringing reef northeast of Muliolevai Stream mouth angq .
.the "ava is about 300 feet (90 m) across. Extensive rubble flats
~ extend offshore to a narrow zone of consolidated 1limestone near

- tha .reef margin (ASCRI-5B4),. Inshore areas northeast the ava

consist of rubble covered by sand and silty~sand. Northeast of

“.the ava, between 75 to 150 feet (25 to 45 m) offshore, coral
-‘wheels (old Porites microatolls) up to 2 feet across high and &

feet (0.6 by 2.0 m) are separated by areas of unconsolidated
rubble. About 225 feet (70 m) northeast of the stream culvert is
a submerged exposure of old beachrock embedded with volcanic
rubble. This feature lies about 60 feet (20 m) offshore of the
road embankment. A formation of beachrock about 20 feet (6 m)
wide trends slightly seaward towards the ava (ASCRI-5B83). The

’ﬁreef widens off Anape'ape’'a Point.

REEF. FLAT OFF FA'ASOUGA POINT

';ﬂﬂCora]s are abundant (50% cover) north of Fa'asouga Point

“ .’along-the sides of a channel on the inner reef flat. Large banks
. ofyAcropora (A. exigua or A. formosa) and considerable Pavona sp.
occuriin depressions on the reef flat seaward of the channel.
" Deadicoral heads account for about 10% bottom cover. At least 18

coral: species representing 7 genera are present on the reef flat.

- . Two sea cucumbers, Holothuria hilla and Stichopus chloronotus,
.are . common, the latter species increasing 1in abundance to

seaward., he channel, extending seaward, harbors a few areas of

'“%ﬂﬁstaghorn Acropora thickets but overall coral cover is low. From

about 200 feet (63 m) offshore, the reef shoals slightly to
seaward and much less coral (about 5% cover) is present. Pavona

- . and Porites are common genera, Algal cover is light on the 1low
.. .relief middle reef, and consists mostly of turf-forming species
11,(ASCRI-531).

" FRINGING REEF OFF AUTO VILLAGE

Fronting the outlet of luliolevai Stream and northeast of

. the ava, areas of sandy~-rubble nearshore are carpeted by a green,
- algal turf. Closer to the ava, Padina sp. and a turf of mostly

brown algae are present. Coral cover is about 10% and is mostly
massive Porites Jlutea in the form of coral wheels occurring
between 75 and 159 feet (25 to 45 m) offshore. Some Pavona sp.
and Leptastrea purpurea are present also, but species of Acropora
are absent. Dead <coral heads account for 50% bottom cover.
Reduced circulation apparently limits the development of corals

~in nearshore areas. An algal turf covers areas of unconsolidated

rubble between coral wheels. Farther offshore, a turf of brown
algae and some Dictyota sp. cover rubble (ASCRI-5B3).

Fishes are moderately abundant on the inner vreef fronting
Auto Village. The assemblage includes at least 56 species, Domi-
nant types are wrasses and damselfish. In areas of acroporan
corals, one damselfish (Dascyllus aruanus), 1is dominant; else-
where, another (Glyphidodontops cyanea), is dominant. Thalassoma
hardwickej 1is the 1o0st common wrasse in all areas. Butterfly
fishes (Chaetodon trifasciatus and C. trifascialis), are abundant
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SOUTHEAST COAST MAP 5

over inner reef flat areas. Other abundant species include
atherinids, surgeonfish (Ctenochactus binotatus), and both adult
and juvenile parrotfishes (Scarus spp.)(ASCRI-5F1). '

B

Coral cover does not exceed 5% on the outer reef platform.
A few Acanthaster are present and feeding on corals, but there is
no evidence of recent, massive predation on corals by this star-
fish. Rubble or limestone pavement on the outer reef is generally
encrusted by coralline algae or covered by an algal turf. Ralfsia
sp.)and Dictyosphaeria versluysii are most conspicuous (ASCRI-
5B2). :

Extensive rubble flats on the outer reef are encrusted by
coralline algae and Ralfsia sp. The coral, Acronora aspera,
occupies a narrow zone near the reef margin, but overall coral
cover is low (1 to 5%) (ASCRI-5B4). The outer reef flat and
surge zone is characterized by a fish fauna less diverse than
that of the inner reef flat. Dominant species also differ from
inshore areas. At least 44 species are present, of which, damsel-
fishes (Glyphidodontops cyanea, G. leucopomus, and Plectroglyphi-
dodon leucozoma), a wrasse (Thalassoma hardwickei), and adult
parrotfish (Scarus sp.) are most abundant (ASCRI-»F2).

In carly 1373 the reef front in Faga'itua Bay between Auto
Village and Asasama Point was reportedly infested by the crown-
of-thorns starfish (alamea; Acanthaster planci)(54).

)

FRINGING REEF OFF AUTO

Underwater visibility is about 75 feat (25 m) on the reef
northeast of Fa'asouga Point. Off the mouth of MHuliolevai Stream,
suspended matter keeps nearshore waters turbid and visibility is
reduced compared to areas to the southwest. Water <circulation
shoreward of the ava 1is apparently restricted, resulting in
noticeably warmer and more murky waters (ASCRI).

Strong surge makes the reef margin off Auto difficult to
approach and may 1limit fishing  use. A strong current flows
through the ava (ASCRI).

SHORELINE

A sand and rubble beach northeast of Fa'asouga Point s
accessible down a moderately-sloping road embankment up to o feet
(2 m) high. Shoreline access is more difficult fronting Afulei
Village, where a drop 3 to 10 feet (1 to 3 m) across a rocky
shore is necessary to reach the water (ASCRI).

FRINGING REEF ALONG THE WESTERN PERIMETER OF FAGA'ITUA BAY

The reef flat fronting the villages of Amaua and Utusia s
considered a “critical use reef area" because of subsistence
fishing by villagers (39). The reef fringing the western peri-
meter of Faga'itua Bay (fronting the villages of Auto, Amaua, and
Utusia) 1is a frequently-used fishing ground, with throw-netting

)
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SOUTHEAST COAST MAP 5

(kili) the most popular method of fishing. . Reef gleaning 1is
second most popular. Spearing with home-made spears (mata) is

less popular and usually occurs seaward of the reaf margin. Pole
fishing witn bamboo rod or rod and reel is also practiced here,
Throw-netting 1is a daytime activity yielding catches of anae
(adult mullet), fuafua (juvenile mullet), mutu, sali (silver-
sides), laea (large parrotfish), sugale (wrasse), alogo (lined
surgeonfisn), pone (chocolate surgeonfish), lupota (small jack),
manini (convict tang), and, in season, 1o (rabbitfish) and atule
(big-eye scad). Day gleaning yields fe'e (octopus), eel, and
tuitui (sea urchin), whereas night gleaning results primarily in
catches of alili and sisi (sea snails). Spearing results in day
and night catches of alogo, pone, and laea. Day catches include
.faisua (giant sea clam), fe'e, eel, fuga (small parrotfish), and
gatala (honeycomb grouper). Night catches include anae, crab,
ula (spiny lobster), papata (slipper lobster), and ume (unicorn-
fish). Rod and reel fishing yields day catches of malauli (large
jack), lupota, and gatala (20).
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COAST BETWEEN ANAPE'APE'A POINT AND AMAUA VILLAGE

SHORELINE

Anape'ape'a Point 1is a <cliffed headland south of the
village of Amaua. At the base of the cliff, a lava rock platform
about 3 to 5 feet (1.9 to 1.5 m) high projects seaward. A basalt
boulder fan extends off the northeastern side of the headland
(ASCRI-5S4), Horth of Anape'ape'a Point 1is a basalt boulder
beach containing some limestone rubble. The beach widans at its
eastern end fronting the village of Amaua. The backshore s
defined by a scarp rising to an elevation of 9 to 12 feet (3 to 4
m). Except in places protected by randomly-placed boulders, the
base of the scarp is unstable and eroding (49). A storm drain

under the road enters the ocean northwest of Anape'ane'a Point
(ASCRI-554),

CAVES NEAR ANAPE'APE'A POINT

Two caves are found along the coast between the villages of
Auto and Amaua. One measures 40 feet (12 m) wide, 15 feet (4.6
m) high, and about 15 feet (4.6 m) deep. The floor has a shallow
sand layer. 1.S. Marines built a series of concrete staeps (about
5 feet or 1.5 m high) up to the cave entrance and a nearby low
wall. A larger cave known as Anape'ape'a ("Bat Cave") is sicuated
on the point of the same name southwest of Amaua Village. This
cave measures about 40 feet (12 m) high and 40 feet (12 m) wide
at the entrance. Tne floor drops about 15 feet below the mouth
(30). The floor of this large cave is nearly 16 feet (5 m) at its
entrance above high tide (12).

NGING REEF

The bottom directly offshore of Anape'ape’a Point consists

of basalt boulders. idorth of the Point there is beachrock exposed
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:,,along the shore. A channel about 3 feet (1 m) deep and 20 to 309

“"feet (6 to 9 m) wide parallels the shoreline, The bottom of the
channel is silted rubble Jittered with boulders and refuse. The

sand channel is better developed in front of Amaua Village, where

it lies inside a reef flat of consolidated limestone, rubble, and

sand extending about 200 feet (61 m) offshore. An area of

silty-sand and volcanic rubble extends into the nearshore channe]

off a small stream mouth at Amaua Village (ASCRI-5B5).

The mid-reef flat consists of mostly consolidated rubble.
0ff the southwestern end of Amaua Village are rubble-filled
crevices between coral (Porites) wheels (microatolls). The depth
“varies from 2 to 3 feet (0.6 to 1.0 m). Lava rock outcrons are
exposed on the reef flat about 130 feet (55 m) off the eastern
, end of Amaua Village. A rubble bottom surrounds these outcrops.
-~ Small areas of basalt and limestone rock account for about 25% of
the bottom (ASCRI=-5B86).

. ANAPE'APE'A POINT

The black noddy (gogo; Anous tenuirostris minutus), a
resident seabird uncommon in American Samoa, nests on Anape'ape'a
Point. Sheath-tailed bats (pe'ape'avai; Emballonura semjcaudata)
‘roost in caves at Anape'ape‘'a Point (15). ' :

5T FRINGING REEF

Basalt boulders immediately offsihore of Anape'ape'a Point
_appear quite barren. A brown alga (Djctyota cf. acutiloba) covers
‘over 50% of the silty-sand bottom in a nearshore channel north of
the headland. Algal cover is considerable on inshore areas of
silted rubble extending into the nearshore channel from a small
stream-mouth beach at Amaua. A brown alga (Padina tenuis)
accounts for 50% bottom cover. The reef flat seaward of the
~nearshore channel 1is distinguished " by coral cover in places
. approaching 75% of the bottom. At least 11 species representing 7
genera are present; Pavona spp. are most abundant (ASCRI- 5B5).

Loosely consolidated rubble tracts on the middle reef flat
are encrusted by coralline algae. Ralfsia sp. and Galaxaura sp.
are common also. -Pavona spp. and other scattered corals account
for) up to 15% cover. A small gastropod is very common (ASCRI-
586).

Although bottom relief is moderate on the reef flat off
Amaua Village, only 39 species of fishes are recorded. Damsel-
fishes are most common, representing about one third of the total
species recorded. Dominant species include a butterflyfish
(Chaetodon Junula), damselfishes (Glyphidodontops glaucus and G.
leucopomus), and a wrasse (Thalassoma hardwickei). The reef flat
affords sufficient cover for the cardinalfish, Apogon novemfasci-
atus, and the grouper, Ephinephelus merra. Surgeonfishes are
conspicuously uncommon: only Acanthurus lineatus is recorded as

~present (ASCRI-5F3). « .

94



EASTERN DISTRICT SUA CO.

6 ‘ PHYSTIOGRAPHY
SO {9697

J’\;' LRZ

34 'Lean.osauagtl IS
= Tolisi Pt

5 . AN
© N Y 2
° v Uagashmg pr A

. ' e N

a __\,éo\"“"g?\'_:):}"“b\'.\'\t.(ld}y R

YAnageapds Pt T S iy :

FAGA' ITUA | MAP 6 PHYSIOGRAPHY
FAGA'ITUA. MAP 6 FLORA AND FAUNA

&

FAGA'ITUA - MAP & ~ PHYSIOGRAPHY

( DREDGED CHANNEL

96




SOUTHEAST COAST

COAST BETHEEN TOLISI POINT AND LEANAGSAUALI'I POINT
SHORELINE |

- An outcrop of lava rock rises anproximately 10 feet (3 m)
~above the inner reef off Tolisi Point. Another low outcrop is
exposed farther offshore (ASCRI-537). '

The shoreline at Faga'itua is mostly a Dboulder revetment
extending from near sea level up to the 7- or 3-foot elevation
" (26349;ASCRI-6S1). The revetment is interrupted by a number of
culverts and drainage pipes (26).

© FRINGING REEF OFF TOLISI POINT

(49).. .
REEF OFF TOLISI POINT

The. reef flat off Tolisi Point harbors a diverse and moder-
abundant fish fauna. Stegastes nigricans is most abundant
- at -least' 75 species. Ctenochaetus striatus and Chromis
"caerulea follow in abundance. Fishes are more abundant and the
‘I ~ fauna more diverse on the reef front off Tolisi Point than on the
s reef  flat, At least 107 species are present. Most abundant is

=¥, "  Pomacentrus melanopterus, followed by Plectroglyphidodon dickii,
‘I” . Ctenochaetus striatus, and Scarus sp. (76). = -

" " FRINGING REEF OFF FAGA'ITUA VILLAGE

Ili“”‘- . ~ The shoreline and reef at the head of Faga'itua Bay lie in

" somewhat sheltered waters. Stream-deposited fans of basalt boul-

ders and gravel accumulate at and stightly above sea level at the

-~ mouths of Siapapa and Vaialufai Streams (26). Vaialufai Stream

is gSually dry, discharging only after a heavy rainfall (ASCRI-
6S1). ‘ ~

A channel <dredged through the reef off the mouth of
Vaialufai Stream merges offshore with an ava., The steep-sided
channel varies in depth from 2 to 2 feet (0.6 to 2.4 m). The bot-
tom of the channel consists of basalt rocks and gravel, limestone
rubble, roadside litter, and sediment (26).

deep, extends from shore off the western end of Faga'itua Village
(26334). Jest of Vaialufai Stream wmouth inshore rubble areas
merge with a platform of limestone and . rubble extending across
the middle reef. Depth generally varies from 1 to 2 feet (3.3 to
~—~ 0.6 m), but portions of this platform shoal almost to mean sea
level. Bottom relief decreases toward the middle and outer reef.
Extensive Acropora thickets occur at mid-reef, where the depth
varies from 0.9 to 3.0 feet (0.2 to 1.0 m). Patches of sand and

‘I ' ) A shallow, sand-bottom lagoon, from 3 to 6 feet (1 to 2 m)
il

" The fringing reef is up to 850 feet (260 m) wide off Tolisi
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rubble are interspersed with both living and dead (but standing)
acroporan coral (the latter accounting for about half of the bot-
tom)(26). iduch of the outer reef is exposed at low tide. Depth
varies from -1.0 to +0.9 feet (-0.3 to +9.2 m). A partly
consolidated pavement of limestone rubble grades offshore to a
more consolidated surface. Large limestone blocks (up to 3 feet
or 1 m high) are conspicuous on the outer reef flat (26). East
of Vaialufai Stream mouth, sand flats extend offshore for about
1565 feet (50 m) (26;34) and the depth varies from 1.3 to 2.0 feet
(0.4 to 0.5 m) (26).

The reef margin is characterized by an algal ridge exposed
at low tide. Depth varies from -8 to +16 inches (-0.2 to +3.4 m).
The reef front off Faga'itua slopes moderately steeply, reaching
a depth of about 65 feet (20 m) within 330 feet (102 m) of the
margin., Reef slopes are characterized by a low-profile spur-and
groove system. A large, well defined channel (ava) crosses the
reef off the eastern side of Faga'itua Village (approximately
aligned with the mouth of Vaialufai Stream) varying in depth
between 6 and 33 feet (2 to 10 m). The ava walls are sheer to
overhanging. The ava is the main discharge area for water flowing
off the reef flat (26). '

FRINGING REEF

Large thickets of Acropora formosa 50 to 100 feet (15 to 30
m) across rise to near the surface in a lagoon off the western
side of Faga'itua Village. This growth is apparently of recent
development, as the lagoon was barren in 1974 (34) and only
scattered patches of staghorn Acropora (totaling about 10% cover)
were seen in 1978. A sea urchin (Echinometra mathaei) occurs in
low densities (26).

Juvenile Acanthaster (alamea), were observed on Faga'itua
reef flat in August 1977 (45). Patches of dead corals on the
reef flat in late 1973 attested to predation by the crown-of-
thorns starfish, present in 1low abundance (34). An earlier
(pre-Acanthaster infestation) study reports coral cover of 40% to
60% on the inner and middle reef flat areas west of Vaialufai
Stream mouth, Porites 1lutea was most common inshore, whereas
Psammocora contiqua and Pavona decussata were most common on the
middle vreef platform (26). A later study reports no evidence of
once-extensive beds of Psammocora (34), and Staghorn acroporans,
Pavona frondifera, Pocillopora damicornis, Porites andrewsi, and
P.(Synarea) undulata were significantly less abundant.

The sea urchin, Echinometra mathaei, occurs in high
densities on the inner and middle reef flat. The sea cucumber,
Holothuria sp., is present in 1low densities. Hid-reef coral
thickets provide about 30% coral cover and consist mostly of
branched staghorn acroporans (A. formosa and A. humilis). Intact
acroporan skeletons <covered with filamentous algae  are
conspicuous, accounting for almost 50% bottom cover. In addition
to abundant Echinometra, other sea urchins (Diadema sp. and
Echinothrix sp.) are present.
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SOUTHEAST COAST MAP 3§

Coralline algae encrust partly consolidated and consolij-
dated limestone on the outer reef, with some non-coralline algae
present toward mid-reef. Scattered, wave-resistant corals, notab-
ly Acropora humilis and Pocillopora verrucosa (26;34), account
for Y% bottom cover. A sea cucumber (Holothuria sp.), mollusc
(Turbo sp.), and sea urchins (Diadema sp. and Echinothrix sp.)
are present in low densities (26). ’

)

Patchy qrowtiis of an alga (Halimeda sp.) occur on sand
flats extending about 165 feet (50 m) from shore east of
Vaialufai Stream outlet (26). -Large haads of Pocillonora dami-
cornis and scattered heads of Porites andrewsi occur on the inner
reef flat off the eastern end of Faga'itua Village. On the middle
reef flat, 432 feet (159 m) offshore, coral cover approaches 107%
and is dominated by Porites sp., and Porites (S.) sp. The
margins of the ava are covered with bads of Acropora (mostly A.
formosa)(34). S

Wave-resistant corals, including Acropora humilis, Pocillo-
pora verrucosa, and others inhabit the reef margin off Faga'itua
(26). In early 1378 the reef front in Faga'itua Bay, between Auto
Village and Asasama Point, was reported to be heavily infested by
Acanthaster (45).

FRINGING REEF

N

Soil eroded from the rasefau Road above Faga'itua 1is
carried by Tialu Stream 1into Faga'itua Bay. No damage to the
reef has been observed, but turbid waters nearshore is a common
occurrence after rainfall (34;39). In the past, dredging activi-
ties have <caused siltation problems and high turbidity in Faga-
'itua Bay (7). Underwater visibility is excellent on the reef
off the western side of Faga'itua Village. Refuse covers the
inshore bottom here (34).

SHORELINE AND FRIMGING REEF

The shoreline fronting Faga'itua Village 1is accessible
across a road embankment which drops several feet (ASCRI). The
reef fringing the villages of Faga'itua and Pagai at the head of
Faga'itua Bay is considered a "critical use reef area" because of
subsistence fishing by villagers (39). The reef flat is the most
frequently fished area. According to one source, oole and line
fishing is the most popular method. Spearing 1is second most
popular. Some reef gleaning occurs off Faga'itua Village (20).
Another source emphasizes the importance of gleaning and spearing
on Faga'itua reef. Weir and gill-net fishing are reported to be
significant methods of <fishing along the outer margins of the
ava, with "paopao" fishing in deeper waters off the reaf. The
large ava and mid-reef Acropora thickets are focal points of
Sspearing and "paopao" activity. Exposure of the reef margin to
moderate surf discourages line fishing or throw-netting there,
and consequently, most pole fishing takes place along the inner
reaches of the ava during low tide. Throw-netting is not
considered an important fishery at Faga'itua (26). A fish trap

)
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is present in the ava crossing' the reef off Pagai Vil}
(ASCRI). ’ e

Gatala (honeycomb grouper), filoa (large emperor fish),
mataeleele (small emperor fish), and savane (blue-lined snapper)
are caught both day and night by pole fishermen. Daytime catches
include lupota (small jack) and 1lupo (juvenile jack). Might
catches include malau (squirrelfish), malai (paddletail snapper),
and matapula (bigeye snapper). Spearing results in day and night
catches of alogo (lined surgeonfish), pone (chocolate surgeon-
fish), and laea (large parrotfish). Day spearing also yields
faisua (giant clam), fe'e (octopus), eel, fuga (small parrot-
fish), and gatala., Night spearing yields anae (adult mullet),

II“ g crab, wula (spiny lobster), papata (slipper lobster), and ume

(unicornfish) (20). The inner and middle portions of Faga'itua
reef harbor especially large populations of tuitui (sea urchin)
(26) and other invertebrates commonly sought by shell <collectors
and gleaners (ASCRI).

. o Es
B LR £ A S

Vo COAST BETWEEN LEANAOSAUALI'I POINT AND ASASAHA POINT |
5 SHORELINE

Pagai Village is situated at the head of a small cove in-
‘denting the coast between Leanaosauali'i Point and Asasama Point
- (both volcanic headlands) (ASCRI-6S1). A pocket beach of calcare-
ous sand and alluvium fronting Pagai is aboux 35 feet (11 m)
wide. The beach slopes gently up to a 3-foot (1 m) scarp and
~undercut trees indicative of shoreline erosion (43). Much of the

coast is bordered by a low, man-made road embankment constructed
of large basalt boulders (ASCRI-8S1). : ' :

' FRINGING REEF

A broad channel (ava) indents the reef opposite Punaomaniua
?tream mouth and approaches to within 399 feet (90 m) of shore
49). ‘

-' SHORELINE AND FRINGING REEF

The shoreline fronting Pagai Village is not open to public
access (ASCRI). For fishing uses see: FAGA'ITUA / USE CONSIDERA-

'II : TIONS.

COAST BETWEEN ASASAHMA POINT AND LIFALIFA POINT
SHORELINE

~ rudimentary seawall and boulder revetment. A revetiment at the
western end of the reach has slumped, exposing the shoreline to
erosion. The eastern section consists of a scawall extending
from the 2-foot to 6-foot (1 to 2 m) elevation. A 10Jd-foot (30

II The shoreline fronting Alofau Village consists of a

qQqQq
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m) wide foreshore of calcareous and volcanic sediment is =
at low tide. Shoreline erosion may be attributed to ca3§23§§§
which formerly covered portions of the reef flat (49;ASCRI-6S2),
Boulder talus 1lies along the northeast face of the volcanic
headland of Lifalifa Point (ASCRI-6S2).

ALOFAU MANGROVE SWAMP

A small mangrove forest - is present 1in the vicinity of
Alofau Village (15).

FRINGING REEF FLAT

Dredging of Alofau reef was discontinued in late 1970. A
causeway which extended onto the reef was removed to improve
water circulation (23). Remnants of the causeway, about 15 feet
(5 m) across, are exposed during low tides (ASCRI-6B2).

Silty-sand along shore grades into sand bottom (with some
gravel) at a depth of 1 or 2 feet (less than 1 m) on the inner
reef off Alofau Beach (ASCRI-6B1). Borrow pits in the reef reach
. ‘depths of . 15 feet (5 m). Soft mud covers the bottoms of these
R dredged areas (ASCRI-6B2). The middle of the reef flat seaward

: Lo ! i 5 . o ,) :

A
¢
H

. of the dredged area is covered mostly by a fine white sand with
o some rubble. Depths are generally from 2 to 4 feet (0.6 to 1.2
it m), but some dredged areas here are 10 to 20 feet (3 to 6 m) deep

(ASCRI-6B3). The outer reef flat shoals to a depth of about one
foot (0.3 m) with a bottom composed almost entirely of rubble
(ASCRI-6B4)., The reef margin 1is a partially developed algal
ridge which drops vertically from depths of 3 to 6 feet (1 to 2
m) to 15 to 20 feet (5 to 6 m) at the reef front (ASCRI-6B5). In
places, broad fans of rubble and boulders begin at around -20
feet (-6 m) and slope steeply beyond -60 feet (-13 m) (ASCRI-
686). A deep channel cuts through the reef off the mouth of
Fogalilimu Stream and approaches to within 600 feet (180 m) of

~shore (49).

. FRINGING REEF FRONT

Depressions at the reef margan provide one or two-foot
vertical relief (ASCRI-6B5). The generally steep-sloping reef
front is undercut, with extensive accumulations of coral rubble
and boulders occurring at the base. Typically, a broad rubble
fan begins at a depth of 20 feet (6 m) and slopes steeply below
60 feet (18 m) (ASCRI-6B5). : .

9. FRINGING REEF FLAT

Wide bands of a blackish-brown cyanophyte (blue-green alga)
extend about 50 feet (15 m) offshore from Alofau Beach., A green
.alga (Halimeda c¢f. discoidea) is common on the inshore sand
‘bottom (ASCRI-6B1). Lysiosquilla sp. are common. Scattered Acro-
pora thickets, some 20 feet (6 m) across and 3 feet (1 m) high,.
. inhabit dredged areas. These thickets are especially dense in a

shallow area south of an old causeway. Pavona frondifera and
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-  psammocora contigua are Jlocally abundant 1in the same generai
-~ area. Coral cover 1s up to 30% and at least 31 species represent-

ing 16 genera are present on Alofau reef. Two species of ‘alqae
(Actinotrichia sp. and Dictyota sp.) cover large areas of the
bottom seaward of the borrow pits. The algae, Lyngbya sp.,
Polysiphonia sp., and Gelidiopsis intricata coat dead areas of
branching staghorn corals. The sea cucumber, Stichopus chloro-
notus, is common to abundant.. Large holes and cone-sinaped mounds
of silty-sand on the bottom of dredged depressions provide evi-
dance of annelid worms and other burrowing forms (ASCRI-SB3).

Very little live coral (about 1% cover) grows on the shal-
low outer reef flat. Encrusting coralline algae and Ralfsia sp.
are abundant. A green cyanophyte (Hormothamnion sp.) is common
in patcies’ along with the red alga, Actinotrichia sp. The sea
cucumber, Holothuria hilla, is relatively common (ASCRI-6B4).
Coral cover varies from place to place along the reef margin (0
to 10%) and is mostly wave-resistant species of Acropora. Dead
coral heads are prominent and many apnear to have been killed
- recently. The coralline alga, Porolithon sp., encrusts the algal
~ridge, . A few small colonies of soft corals are present - (ASCRI-

7" "Fishes are moderately abundant and the fauna diverse on the
2ef flat fronting the northwestern end of Alofau Village.
Chromis atripectoralis, Stegastes nigricans, and Dascyllus aru-
anus are most abundant (76). A highly diverse and abundant fish
fauna characterizes the reef flat and dredged Tagoon in front of
Alofau Village. At least 85 species are present. Dominant
families are butterflyfishes and damselfishes. Tha damselfish,
Dascyllus aruanus, is most abundant and Glyphidodontops cyanea,
+.glaucus, G. leucopomus, and Pomacentrus coelestis are abun-
[ant.  Chaetodon trifasciatus is the most common butterflyfish,
with schools of 10 to 20 individuals common around coral thickets
in ..the 1lagoon. .Chaetodon auriga, C. citrinellus, and C.
@-reticulatus also are abundant throughout the area. Cardinalfish
fxand - pipefish are common among Acropora thickets. Conspicuous in
the layoon as well as on the adjacent reef flat are several
species of adult mullet in schools numbering 20 to 57 individuals
in_the shallow waters. Prominent species include atherinids, the
ipefish, Corythoichthys flavofasciatus, the mullets, Liza
vagiensis and Velamuqgil seheli, the cardinalfishes, Apogon
kallopterus, A. novemfasciatus, and Ciheilodipterus macrodon. The
goatfish, Mulloidichthys vanicolensis, 1is among the dominant
Species found over sandy areas of the 1lagoon, while Parupeneus
chryseredros is the most abundant qoatfish elsewhere. Other abun-
J dant. species include the surgeonfishes, Acanthurus nigrofuscus
=t'and A, triostegus, the wrasses, Halichoeres margaritaceus and
»Thalassoma nardwickei, and several specics of parrotfishes
ﬂ(ASCRI-GFl).

GING REEF FRONT

LEYY ¢ The reef front off Alofau is nearly devoid of 1live coral,
gxcept for some Acropora humilis. Coral heads are mostly dead or
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small. Extensive fans of coral rubble are evident, with consider-
able dead and broken staghorn and plate Acropora present (ASCRI-
6B6). About 30% of the corals on the upper reef front at depths
of 6 to 33 feet (2 to 10 m) were 1iving in August/September 1979,
The crown-of-thorns starfish (alamea; Acanthaster planci) was not
seen (75). An old fisherman whose familiarity with Alofau reef
dates back nearly seven decades remembers that alamea were
abundant on both the reef flat and reef front in 1916, but were
not common again until 1978 (3). The margins of the ava harbor a
large variety of relatively abundant fishes. Chromis iomlelas is
most abundant, followed by Pomacentrus melanopterus and
Ctenochaetus striatus in a fauna of at least 107 species (76).
Surgeonfishes and .parrotfishes adapted to areas of wave surge are
much more abundant over the reef margin and slope than in the
calm waters of the reef flat and lagoon. Off ~the southeastern
end of Alofau Village, the fish assemblage of the reef margin and
upper slope includes at least 32 species but is less diverse than
the fauna near shore. Large numbers of the surgeonfishes,
Acanthurus lineatus, A. nigrofuscus, A. nigroris, A. triostegus,
and (Ctenochaetus striatus, together with the butterflyfish,
Chaetodon citrinellus, the damselfish, Chromis atripectoralis,
the wrasse, Thalassoma hardwickeli, and several parrotfishes,
Sga;us spp., are abundant on the reef margin and slope (ASCRI-
6F2). . . .

FRINGING REEF OFF LIFALIFA POINT

The inner reef flat fringing the northern face of Lifalifa
Point 1is sand, with silty-sand accumulating in extensive patches
of a sea grass (Halophilia sp.). Small gastropods are common
foraging around the sea grass (ASCRI-6B7).

FRINGING REEF (EASTERN FAGA'ITUA BAY)

Underwater visibility is about 20 feet (6 m) 1in nearshore

areas fronting Alofau Village. Visibility improves to about 30

- feet (9 m) seaward of the dredged section of reef and to 40 feet

(12 m) at the reef margin. Sixty feet (18 m) is the limit of
visibility along the reef front (ASCRI).

SHORELINE

The shoreline fronting Alofau Village is easily accessible
down a 1low road embankment. Beaches are narrow or absent,
however, The rocky shoreline along the northeast side of
Lifalifa Point is inaccessible because of the high cliff (ASCRI).

FRINGING REEF

The reef fringing the eastern perimeter of Faga'itua Bay in
front of Alofau Village is considered a "critical use reef area"
because of subsistence fishing by villagers (33). The reef flat
is the most frequently visited area for fishing by throw-netting
(kili) and pole and line. Throw-netting is a daytime activity
providing catches of manini (convict tang), alogo (lined surgeon-
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fish), pone (chocolate surgeonfish), anae (adult mullet),
(juvenile mullet), 1lupota (small jack),

fuafya

and, in season atu]
(big-eye scad), lo (rabbitfish), and i'asina (juvenile goatfish ¢

Gatala (honeycomb grouper), filoa (large emperor fishg:
mataeleele (small emperor fish), and savane (blue-lined snapper)
are caught day and night by pole and line. Day catches 1include
lupota and 1lupo (juvenile jack). Night catches include malay

(squirrelfish), malai (paddletail snapper), and matapula (bigeye

snapper) (46). Mantis shrimp (Lysiosquilla spp.) are collected
from nearshore sand bottom areas (ASCRI).

Southerly swells offer §urfing opportunities (during high

or a rising tide) off Alofau. Calm or northwest wind conditions
are best (51).
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: v COAST BETWEEN UEA POINT AND SINATAU POINT
(- SHORELINE |

Cape Fogausa rises in high sea cliffs at Uea Point and
Sinatau Point (ASCRI-6S3). A long beach of calcareous sand and
rubble 1ies between these two points (49).

OFF SINATAU POINT

L (74).
~ SHORELINE

An area of private home sites near the shore on Cape
Fogausa is not open to public access (ASCRI).

A few crown-of-thorns starfish (alamea; Acanthaster planci) -
- were-.reported on forereef slopes off Sfnatau Point in early 1978

' ' COAST BETWEEN SINATAU POINT AND FALASE'EITOAFA POINT
% . SHORELINE
= |

_ The shoreline between Sinatau Point and Matalesolo Point
consists of volcanic headlands and sea cliffs separating three
. .small pocket beaches of 1limestone rubble at the heads of
"Nu'uoleniu and Nu'uolema'a Coves. A 40- to 50-foot (12 to 15 m)
wide pocket beach between Matalesolo Point and Maugaopea Point
(o consists of calcareous sand with beachrock exposed at intervals
tv:. .- along the shoreline (49). A small spit (tombolo) of sand and
T rubble - has formed behind a lava rock outcrop offshore, forming
o Maugaopea Point (49;ASCRI-7S1). '

FRINGING REEF

The fringing reef is only 100 to 150 feet (30 to 45 m) wide
(49). From the high vantage point afforded by the coastal
highway, spur-and-groove formations can be seen on the outer
margin of the reef (ASCRI). '

MATALESOLO POINT

The blue-gray noddy (lafa; Procelsterna cerulea), a seabird
uncommon in American Samoa, roosts and nests near Matalesolo
Point (15).

SHORELINE

/\, From Cape Fogausa eastward to near Foga'au, the backshore
rises steeply to the highway, which rounds Sinatau Point and Cape
Fogausa at the 100- to 200-foot elevation, Except for a short
section near Maugaopea Point, the shoreline is almost inaccess-

1Na
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ible (49;ASCRI).

PR e

COAST BETWEEN FALASE'EITOAFA POINT AND MATAUTUELE POINT

The neck of land between Amouli Bay and Aoca Bay (MAP 10) on
the north shore of Tutuila resulted from the narrowing of the
saddle between Olomoana and Alofau volcanoes by the drowning of
two large canyons. The canyons are especially large because each
carried the drainage from the slopes of two volcanoes (54).

SHORELINE

A sand beach stretches between sea cliffs at Falase'eitoafa
Point and Matautuele Point. At the western end of this reach
(fronting Siufaga) there is a deteriorating lava rock seawall
rising 2 to 7 feet (1 to 2 m) behind a foreshore up to 20 feet (6
m) wide. The wall stabilizes a backshore scarp. The beach is
nearly 40 feet (12 m) wide east of Siufaga (49). Beachrock is
exposed at low tide in the central and eastern sections of the
beach fronting Siufaga and Amouli. At least two streams (and a
storm drain culvert) enter the ocean at Amouli (ASCRI-7S2), where
a 30- to 60-foot (9 to 18 m) wide beach of <calcareous sand and
rubble 1{is backed by a backshore scarp 2 to 6 feet high. North
and south of Televai Stream, where houses are built on fill, the
scarp 1s stabilized by a low rock seawall. A narrow beach of
basalt boulders with scattered limestone rubble lies just west of
Matautuele Point (49;ASCRI-7S52).

FRINGING REEF (AMOULI BAY)

The fringing reef averages 750 feet (230 m) 1in width off
Amouli (49). The 1inner reef flat off the southwestern end of
Amouli Village grades from mostly sand to increasing proportions
of basalt rubble along shore toward Matautuele Point. Farther
offshore, the relatively flat bottom is mostly rubble at depths
of 3 to 4 feet (1 to 1.2 m)(ASCRI-7B1). The bottom shoals to 1
to 2 feet (0.3 to 0.6 m) over extensive mid-reef rubble tracts.
These tracts are exposed at low tide (ASCRI-7B2). An outer reef
platform of consolidated limestone with rubble tracts extends to
an elevated reef margin and a reef face with spur-and-groove
development (ASCRI-783). A 50-foot (15 m) wide -ava approximately
aligned off the mouth of Televai Stream indents the seaward face
of the reef and approaches within 350 feet (105 m) of shore
(49;ASCRI-734). The channel bottom is littered with sand-scoured
boulders and rubble, as well as Jjunk (including a car body)
(ASCRI-78B4). The outer reef flat northeast of the ava is a con-
solidated limestone pavement with scattered loose, flat boulders
(ASCRI-7B5). Inner reef areas shoreward of the ava contain rubble
and consolidated limestone mixed with silty-sand to a depth of 3
feet (1 m) (ASCRI-736). A sand deposit off the mouth of Televai
(ﬁ‘ Stream extends offshore to the deep channel (ava)(49). The reef
flat inside Matautuele Point has a rubble bottom, consisting of a
mixture of volcanic and limestone fragments (ASCRI-7B6).
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N FRINGING REEF

A turf of brown alga is common on sand-veneered rubble of
the 1inner reef off the southwestern portion of Amouli Beach.
Coral cover is low (10 to 15%) at depths of 3 to 4 feet (1.0 to
1.2 m) on a predominantly rubble bottom of the middle reef flat.
Pavona sp. and Porites sp. are most common. The alga, Amphiroa
sp., is conspicuous. The sea cucumber, Stichopus chloronotus, is
common (ASCRI-78B1).

Extensfive mid-reef rubble tracts (exposed at low tide)
harbor a few corals (about 5% cover), including Porites Jutea,
Pocillopora damicornis, and Pavona frondifera. The sea cucumber,
Stichopus chloronotus, is the only other conspicuous inverte-
brate. Encrusting coralline algae are abundant; Ralfsia sp. and
brown epiphytic algae are common (ASCRI-7B2).

Live corals total about 10% cover on the outer reef
platform. Acropora aspera, other acroporans, and Porites lutea
are notable. The sea cucumber, Stichopus chloronotus, occurs in
lesser abundance than in shoreward reef areas. The elevated reef
margin 1s encrusted by a few corals (ASCRI-7B3). A spikey,
red-branched coralline alga and a patchy, yellowish cyanophyte
(blue-green alga) are conspicuous along the northeastern margin
of the ava (ASCRI-7B4). :

Few corals inhabit the outer reef pavement northeast of the
" ava. Acropora aspera growth is patchy. The brown alga, Ralfsia
sp., is present (ASCRI-7B5). Inshore areas of rubble, limestone,
and silty-sand off the northeastern part of the beach have coral
cover of 5 to 10%. Pavona frondifera and Porjtes andrewsi are
most common. The coral assemblage includes at lTeast 15 species
in 11 genera. No corals are evident in nearshore rubble areas
off northeastern Amouli Village. The green alga, Yalonia cf,
aegogropila, is common on rubble (ASCRI-7B6).

Considerable numbers of the crown-of-thorns starfish
(atamea; Acanthaster planci) were evident on the upper reef front
(at depths of 6 to 33 feet or 2 to 10 m) off Amouli Village and
Taulaotoga: Rock 1in August/September 1979, but 30 to 90% of the
coral heads were still alive (75).

A moderately diverse fish fauna occurs on the reef flat in
front of Amouli Village. Abundant fish populations are dominated
by Jjuveniles. The area 1s a protected lagoon with extensive
thickets of acroporan corals providing habitat for juvenile
fishes. Dominant species include the butterflyfish, Chaetodon
citrinellus, the surgeonfishes, Acanthurus lineatus, A. nigrofus-
cus, and A. nigroris, the damselfishes, Chromis atripectoralis,
Stegastes albofasciatus, and Plectroglyphidodon leucozoma, the
wrasse, Thalassoma hardwickej, and Jjuvenile parrotfish, Scarus
spp. The surf perch, Kuhlia mugil, occurs in large schools near
shore (ASCRI-7F1).
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v AMOULT BAY

Waters are clear on the middle and outer reef southwest of
the ava off Amouli: visibility underwater is 100 feet (31 m).
Northeast of the ava, the water {is very turbid., Turbid water
occurs inshore off a filled area which 1ies between two stream
outlets. Trash collects on the beach and sand bottom just off
this small point. Refuse (including an old car body) litters the
bottom of the ava and 1s also conspicuous at the base of
Matautuele Point (ASCRI). -

SHORELINE AND FRINGING REEF

. ~The beach at Amouli is easily accessible down the embank-
ment of the nearby coastal road. Some throw-netting takes place
?n tR?)inner reef fronting a small promontory of filled 1land

ASC . g

The reef fringing the coast between Falase'eitoafa Point
and Taulaotoga Rock 1s considered a "critical use reef area"
because of subsistence fishing by villagers (39). The most

- frequently fished area encompasses the reef flat extending from
Matalesolo Point to Taulaotoga Rock. The most popular fishing
- method off Foga'au is pole and line fishing, followed by spear-
fishing (mata). In front of Amouli, pole and 1ine fishing is the
preferred method, and sefne netting (upega) 'is second most
popular, Spearing (mata), reef gleaning, and trapping (egu) are
practiced in descending order of popularity. Pole fishing results
in day and night catches of gatala (honeycomb grouper), filoa
21arge emperor fish), mataeleele (small emperor fish), and savane
blue-1ined snapper). Lupota (small jack) and lupo (juvenile
Jack) are also caught by day, and malau (squirrelfish), malat
(paddletail snapper), and matapula (bigeye snapper) by night.
Spearing results in day and night catches of alogo §lined
surgeonfish), pone (chocolate surgeonfish), and 1laea large
parrotfish). Day spearing also yields faisua (gfant clam), fe'e
(octopus), eel, fuga (small parrotfish), and gatala. Night
diving brings in catches of anae (adult mullet), crab, ula (spiny
lobster), papata (slipper lobster), and ume (unicornfish) (20).

COAST BETWEEN MATAUTUELE POINT AND TAUGAMALAMA POINT
SHORELINE |
A 55-foot (17 m) wide sand beach fronts Aganoa, a village
?f )3 houses, Beachrock is exposed in places along the shoreline
49). '
TAULAQTOGA ROCK

5 Taulaotoga Rock is a seastack which is a potential roosting
and nesting sites for the reef heron (matu‘u; Egretta sacra
sacra), a resident seabird uncommon in American Samoa (15).
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COAST BETWEEN TAUGAMALAMA POINT AND MA'ATULAUMEA POINT

A coastal terrace of alluvium, talus, and calcareous sand
and gravel extends 1inland 400 to 800 feet (120 to 245 m) at
Auasi, terminating at cliffs along the base of 0lomoana Hountain.
Leafu Stream and Vaisa Stream (a small drainage channel)
discharge into the ocean after heavy rainfall (67).

SHORELINE

Fronting Auasi Village is a beach of calcareous sand mixed
with volcanic cobbles and boulders. The beach varies in width
from 10 to 70 feet (3 to 21 m). Rubble and boulders are more
prevalent on the eastern part of the beach where there are only
scattered pockets of sand (14;37). The western section of the
beach broadens to 75 feet (23 m) and includes considerable
limestone rubble as well as calcareous sand (49). Scattered
boulders and beachrock are exposed at low tide. Beachrock is
exposed in an outcrop some 33 to 40 feet (10 to 12 m) long Jjust
west of Ma'atulaumea Point., A deposit of (basalt and limestone)
boulders and sand lie behind the outcrop. A narrow band of large
basalt boulders border each of the steep-faced headlands (Tauga-
?a1§ma Point and Ma‘atulaumea Point) at either end of Auasi Beach

1 L]

At high tide and during storm conditions, waves run up to
the base of <coconut trees at the vegetation line behind the
northeastern section of beach. Undercut trees demonstrate beach
erosion of some 300 to 500 feet (90 to 150 m) near Ma'atulaumea
Point (67). B

‘The shoreline near Ma‘atulaumea Point has been modified
" considerably by construction of a small boat harbor. A 500-foot

e (150 m) length of shoreline immediately west of Auasi Harbor is
: experiencing severe erosion, which has toppled coconut trees and
threatens several fales and seawalls in the backshore area. A

narrow foreshore of limestone rubble and basalt cobble terminates
in a 6-foot (2 m) high scarp. Erosion may be linked to harbor
construction, which has altered the angle of wave approach. A re-
vetment has been constructed east of the harbor to stabilize the
sector between the eastern wall of the harbor and Ma'atulaumea
Point (493).

FRINGING REEF FLAT

The reef fronting Auasi Village has a maximum width of 700
feet (215 m). Extensive portions of the reef flat are exposed at
low tide. A large natural channel (ava) cuts through the reef
about 500 feet (145 m) west of Ma'atulaumea Point. The reef
narrows somewhat west of the ava. The channel provides an opening
200 feet (60 m) wide through the reef front, narrowing to 50 feet
(15 m) near shore. Isolated limestone knolls are evident in
places, but the bottom of the outer channel <consists mostly of
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scoured limestone, with some sand, gravel, and rubble present 1n '%

pockets. Where the channel shoals shoreward, large limestone
boulders are conspicuous on the bottom. The inner channel bottom
grades to silty-rubble and some basalt boulders. Microatolls

(Porites sp.) 3 feet (1 m) across line the western side of the
inner channel (14;67).

The ava serves as the main discharge area for water thrown
onto the reef by waves and exerts considerable influence on water
circulation over the reef flat.. A strong current flows from west
to east over the southwestern section of the reef. The ava is the
only navigational passage through the reef to the open sea. The
U.S. Navy modified the channel in the 1950's by blasting and
dredging to improve access for the longboats from Aunu'u Island
(MAP Al). Other, smaller channels are said to have been cut in
the 1inner reef in 1963 to provide a safer beaching area for the
longboats (14;67). More recently the ava has been widened 1in
conjunction with construction of a small boat harbor near Ma'atu-
laumea Point (ASCRI-8B1).

Nearshore areas (within 100 feet or 30 m of shore) just
west of Ma'atulaumea Point have a bottom of mostly basalt
boulders, with an admixture of limestone rubble. Farther to the
southwest, nearshore areas consist predominantly of limestone
rubble which covers over half the reef flat between 100 and 295
feet (30 and 90 m) offshore. Much of this rubble bottom is
exposed at low tide. Limestone boulders are conspicuous in near-
shore areas off the southwest end of Auasi Beach.

Consolidated limestone 1s common on the 1inner reef flat
near Taugamalama Point. A greater cover of consolidated limestone
and lesser amounts of rubble characterize the middle reef from
295 to 395 feet (90 to 120 m) offshore. Consolidated 1limestone
increases seaward from 395 feet (120 m) to the reef margin, about
590 feet (180 m) offshore. The outer reef is strewn with lime-
stone boulders. The middle reef platform is usually submerged,
except at lowest spring tides. The reef margin, characterized by
surge(chgnne]s and a well defined algal ridge, is exposed at low
tide (14).

FRINGING REEF FRONT

The reef front immediately southwest of the ava off Auasi
shows a very irregular algal ridge and a spur-and-groove system
which becomes more regular to the southwest. 1Isolated 1limestone
pinnacles and knolls project to within 2 feet (3.6 m) of the
surface in places. Surge channels and buttresses are moderately
well developed southwest of the ava, but not so closer to
Taugamalama Point, were the reef front slopes gently seaward from
a depth of 10 to 15 feet (3 to 5 m) to 60 feet (183 m) before
descending steeply to a bottom of sand and isolated 1imestone
outcrops in deep water (14). The reef front between the ava and
Taugamalama Point 1s <characterized by a number of descending
spurs or buttresses up to 15 feet (5 m) high (ASCRI-8B1).
Grooves up to 20 feet (6 m) deep contain limestone boulders and
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dead, nullipore-consolidated coral. Northeast of the ava, a
spur-and-groove system is not evident (14). A reef spur or knoll
east of the channel 1into Auasi Harbor is known locally as the

*wavemaker" because the shoaling effect causes waves to break 1in
the entrance channel (202).

FRINGING REEF FLAT

Shallow pools among rocks off the northeastern part of
Auasi Beach are inhabited by numerous hermit crabs (14).

. The northeastern margin of a well-formed ava near Ma'atu-
laumea Point 1s densely covered by corals, including Acropora
spp. and encrusting Montipora sp. The channel shoals shoreward
and coral covar is reduced from that at the outer edge.
Conspicuous stands of Millepora sp. are evident along the
northeastern margin at depths of 3 to 6 feet (1 to 2 m). Coral
cover is further. reduced inshore at depths of 1 to 3 feet (up to

2
. _ 1 m), but heads of Psammocora contigua and Porites sp. are

evident along the inner channel between 195 to 295 feet (60 to 90
;. - .m) offshore. Corals disappear shoreward where the ava mergds
T with a reef flat of silty rubble and basalt boulders. However,
. "+ porites microatolls up to 3 feet (1 m) across line portions of
the inner channel along its southwestern margin (14).

AR Coral cover is generally less than 5% on the inner rdef (to

T 100 feet or 30 m offshore) fronting the northeastern portion of
Auasi Beach, with very small heads of Porites lutea present just
west of Ma'atulaumea Point. Only off the southwestern section of
the beach is coral cover substantial in nearshore areas, were
cover ranges from about 10%Z up to nearly 40% in one area of
Psammocora a few feet offshore. Porites Jlutea microatolls are
well developed near shore in depressions which remain submerged
at low tide. Other reef depressions (mainly on the 1{inner reef,
but also at mid-reef) harbor small beds of Acropora formosa and- -
A. corymbosa, with coral cover reaching 20% of the bottom,
Pavona divaricata 1is common 1in a few places. The brown alga,
Dictyota friabilis, mats inshore areas with considerable cover in
places (14). '

- The extensive rubble areas extending from shore to mid-reef
are covered by encrusting nullipore algae. Fleshy algal cover,
especially Halimeda sp., averages 10% on rubble flats 100 to 295

_ feet (30 to 90 m) offshore. Coral cover is 1 to 3% (14).

Corals are common on the middle and outer reef platform,
but cover is quite variable. Coral cover of less than 5% occurs
on the outer reef off the western portion of Auasi Beach, but
coral cover of between 10 and 30% is common off the southwestern
end of the beach near Taugamalama Point. Scattered Porites
andrewsi heads are present on the northeastern reef, whereas
Acropora spp. account for most of the coral cover on the south-
western reef. Most common in areas of vigorous water movement fis
A. humilis. Fleshy algae are conspicuous, with Halimeda sp. and
Dictyosphaeria sp. relatively common (14).
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Corals are well-developed on the outer reef near the a
395 feet (120 m) or more offshore. Coral cover ranges from ;gi
to 40% here. Off Ma'atulaumea Point, Acropora corymbosa is
well-developed in contrast to shoreward areas of the reef. Coral
cover 1is about 10 to 20% off Ma'atulaumea Point, where the reef
flat is a shallow 1imestone pavement. The sea cucumber, Stichopus
chloronotus, is abundant (14). ' ' T

A distinctive assemblage of wave-resistant corals, includ-
ing Acropora humilis and Pocillopora brevicornis occupies the
outermost reef flat and reef margin, from 490 to 590 feet (150 to
180 m) offshore. The margin exhibits turfs of brown and green
algae and some beds of the soft coral, Palythoa sp. (14).

Fishes are not abundant on the reef flat off Auasi Village.
However, diversity 1is relatively high, with at least 72 species
represented (14;76). A high proportion of the fauna is juveniles
(14). Juveniles of the surgeonfish, Ctenochaetus striatus, are
commnon throughout the reef flat from shore to the margin. Also
very common are adults (mainly) and juveniles of the damselfish-
es, Glyphidodontops glaucus and G. leucopomus (14), the latter
more abundant on the outer reef (14;76). In areas of cover,
adults (mainly) and juveniles of the damselfish, Stegastes albo-
fasciatus, are relatively common. 1In areas of branching coral
thickets inshore, S. albofasciatus 1is joined by adults of the
surgeonfish, Acanthurus nigricans. Schools of juvenile rabbitfish
(Siganus spinus) numbering up to about 200 individuals, graze on
algae along the southwestern shore. Along the northeastern
shoreline, in an area of rock and silty-sand, Jjuveniles of the
goatfishes, Parupeneus bifasciatus and P. trifasciatus, are
dominant, although not abundant. The wrasses, Halichoeres
‘trimaculatus, H. margaritaceus, and Thalassoma hardwickei, are
well distributed over the reef flat but are not as common as
species mentioned above., Areas of coarse sand and rubble harbor

Juveniles of the surgeonfish, Acanthurus triostegus. Near the
»Eee§ edge, Jjuvenile surgeonfish (A. 1ineatus? are conspicuous
14).

Dominant species of fish in the ava are sub-adults of a
jack (Caranx melampygus), schools of atherinids, and aggregations
of parrotfishes (Scarus spp.). Also present are large numbers of
adult goatfish (Mulloidichthys flavolineatus) (14).

FRINGING REEF FRONT

Prior to infestation by the <crown-of-thorns starfish
(alamea; Acanthaster planci), the reef slopes off Auasi were
characterized by well-developed coral growth (14). The reef front
at depths of 10 to 30 feet (3 to 9 m) was rich with corals,
totaling over 60% bottom cover between the ava and Taugamalama
Point. Acroporans dominated, particularly A. humilis and A. hya-
cinthus. Other species were also evident, including three or four
other Acropora spp., Montipora spp., Pocillopora brevicornis, P.
eydouxi, and several faviids. Isolated 1imestone pinnacles and
knolls immediately southwest of the outer ava edge had variable
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coral cover. Coral cover was reduced southwest of the ava where
the reef slope steepens from a depth of 60 feet (18 m) to a deep
sand bottom. At depths of 165 to 195 feet (50 to 60 m), cover
totaled about 30%. The burrowing sea urchin, Echinostrephus sp.,
is notable on the reef front, as are soft coral colonies (14).

The crown-of-thorns starfish (alamea; Acanthaster planci)
was not evident on forereef slopes off Auasi in early and
mid-1978 (74). Acanthaster was numerous on the upper reef front
at depths of 6 to 33 feet (2 to 10 m) off Auasi in Auqust and
September 13979. About 50% of the corals were still living (75).
In October 1979, approximately 50 to 60% of reef front corals
were dead or being actively eaten by A. planci, which was
abundant. The majority of the abundant table Acropora was dead
(ASCRI-8B1). 4 T

Fishes are considerably more abundant and the fauna more
diverse on the reef front off Auasi than over the reef flat. The
assemblage 1includes at least 125 species (14;76). According to
one survey, Chromis acares and Pomacentrus melanopterus are most
abundant, followed by Ctenochaetus striatus, Plectroglyphidodon
lacrymatus, and Scarus sp. (76). Other common species 1include
adults of the surgeonfishes, Acanthurus triostequs, A. lineatus,
A. glaucoparejus, A. nigrofuscus, Zebrasoma scopas; the butter--
flyfish, Chaetodon reticulatus; the wrasse, Halichoeres centri-
quadrus; the goatfishes, Parupeneus bifasciatus and P. trifasci-
atus; the damselfishes, Chromis iomelas, Stegastes fasciolatus,
Plectroglyphidodon johnstonianus, and P. vaiuli; and the parrot-
fishes, Scarus sordidus and S. oviceps (14). _ '

‘LEAFU STREAM

- Leafu Stream, draining an wurban and agricultural area,
frequently shows concentrations of fecal coliforms far in excess
of water quality standards (40). Storm runoff through Leafu and
Vaisa streams discharges large sediment loads to the ocean (67).

'NEARSHORE WATERS

‘Water circulation on the inner reef fronting the northeast-
ern end of Auasi Beach is more sluggish than elsewhere on the
reef flat. Depressed salinity along this section of the
shoreline during relatively dry weather 1is from freshwater
seepage. The inner portion of the ava cutting through Auasi reef
is characterized by warm and turbid water, Visibility underwater
increases with distance away from the ava (14). Construction of
Auasi Harbor has altered the approach of waves and longshore
currents (49).

SHORELINE
The sand beach at Auasi Village is easily accessible from

the coastal road and is a good swimming beach. Small boats can
be launched across the beach adjacent to the boat harbor (41).
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AUAST SMALL BOAT HARBOR

- A small boat harbor has been constructed at Auasi near
Ma'atulaumea Point. A dredged basin serves as a loading area for
barges carrying stone for construction of a boat harbor at Aunu'uy
Island (MAP Al) southeast of Auasi (ASCRI). Auasi Harbor provides
docking for shallow-draft vessels (except during = hurricane
weather) and mooring for small fishing boats. Auasi is the
traditional landing place for persons traveling between Tutuila
and the small 1island of Aunu'u. The boat trip is hazardous
during inclement weather -- especially on windy days. During the

past 15 years, approximately 20 drownings have occurred as a
result of overturned boats (67).

FRINGING REEF

The reef fringing the coast from Taugamalama Point to
Matuli Point is considered a "critical use reef area" because of
subsistence fishing by villagers (39). The reef flat 1is most
frequently. fished, with rod and reel the favored method. Second
most popular is throw-netting (kili). Pole fishing is primarily
a daytime activity, bringing catches of malauli (large jack),
lupota (small jack), gatala (honeycomb grouper), and afulu (large
goatfish). Throw-netting yields catches of manini (convict tang),
alogo (lined surgeonfish), pone (chocolate surgeonfish), anae
(adult mullet), fuafua (Juvenile mullet), lupota, and, seasonal-
1y, atule (big~eye scad), lo (rabbitfish), and i'asina (juvenile
goatfish) (20). At Auasi, pole fishing is practiced from ava
margins, as well as from shore. Spearing occurs over the middle
and outer reef platform but appears to be heaviest off the reef
face and outer margins of the ava. Catches include gatala, alogo,
tifitifi (moorish idol), as well as papata (slipper 1lobster).
Torch. fishing for fishes, octopus, and lobsters is relatively
frequent, especially on the outer margin. The ava harbors a
number of popular, edible fishes (14).
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COAST BETWEEN MA'ATULAUMEA POINT AND MATULI POINT
'SHORELINE

¥,

A low-sloping sand beach fronts the village of Utumea
ASCRI-8S2). Limestone fragments are scattered on the 50-foot
15 m) wide foreshore and beachrock is exposed at intervals along

the shore.  The western half of the beach is experiencing minor

?ro§ion, as evidenced by a 2- to 3-foot (to 1 m) backshore scarp
49).

FRINGING REEF

The reef flat east of Ma'atulaumea Point has a conso]idafed
.~ limestone bottom in offshore areas (ASCRI-8B2). The fringing

reef narrows eastward to a width of 250 feet (75 m) off Matuli
Point (43).
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SOUTHEAST COAST

FRINGING REEF

Offshore areas of the reef flat east of Ma'atulaumea Point
are populated by 1large stands of Acropora aspera (ASCRI-3B2).
The crown-of-thorns starfish (alamea; Acanthaster planci) was
abundant on the upper reef front at depths of 6 to 33 feet (2 to

10 m) off Utumea in August/September 1979, About 50% of the
corals were alive (43).

SHORELINE AND FRINGING REEF

The beach is easily reached down a low embankment from the

g coastal road (ASCRI-8S2). However, Utumea Beach is marked with

N signs declaring the area private and restricted for local use
. (41). For fishing uses see: AUASI / USE CONSIDERATIONS.

i COAST BETWEEN MATULI POINT AND MALIUGA POINT
“" ALAO MARSH

s

: Behind the village of Alao there is a 4 acre (1.6 hectare)
coastal marsh. Little of the former natural vegetation remains
(as with most other coastal marshes) because of extensive
(NH- cultivation of taro (77).

SHORELINE

A wide beach of calcareous sand fronts the entire length of
Alao Village (ASCRI-8S3) from near Matuli Point to Maliuga Point,
a distance of 4,000 feet (1.2 km). Maliuga Point is a sandy spit
terminating in a cluster of rocks which separates the 1long
beaches fronting the villages of Alao and Tula. Limestone rubble
is extensive 1in places, as are outcrops of beachrock at the
waterline., A 6-foot scarp eroded in the backshore just north of
Maliuga Point is stabilized by a revetment of randomly-dumped
boulders. A small rubble seawall stabilizes a 1- to 4-foot high
backshore scarp eroded along a section of beach fronting Alao
(49). Although easily accessible from the coastal road, the
beach 1is exposed to trade winds which normally blow onshore
nroducing rough waters and strong currents across the reef.

MALIUGA POINT

:
|
!
|

The rare Australian gray duck (toloa; Anas superciliosus
pelewensis), has been sighted on occasion along the southeastern
coast of Tutuila in the vicinity of Maliuga Point (15). '

FRINGING REEF OFF MALIUGA POINT

.
t

— The crown-of-thorns starfish (alamea; Acanthaster planci)

. was sparse in the upper reef front at depths of 6 to 33 feet (2

I to 10 m) off Maliuga Point in August/September 1979, About 75%
of the corals were alive (75).

|
|
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SOUTHEAST COAST

FRINGING REEF
For uses see: TULA / USE CONSIDERATIONS.

COAST BETWEEN MALIUGA POINT AND FAGASA POINT

The unimproved road froﬁ'Tula to the north coast 1is being
graded for future paving. A spur from this road leads to a
weather station on Cape Matatula (ASCRI).

SHORELINE

A lTong beach extends from Maliuga Point to in front of Tula
Village. Northwest of the point, the beach is narrow and consists
of 1imestone rubble with scattered sand patches and basalt
boulders. Beachrock 1s exposed continuously along the shore.
Off Tula, the beach consists of calcareous sand and is about 47

“to 50 feet (14 to 15 m) fn width. Beachrock is exposed at inter-
vals along the shoreline, which 1s strewn with 1imestone rubble.
The public school grounds near the shoreline are protected by a
limestone boulder seawall (49).

Although Tula Beach is wide and easily accessible from the
coastal road, direct exposure to trade winds frequently causes
rough waters and strong currents (ASCRI).

FRINGING REEF

The fringing reef is only 250 to 300 feet (75 to 90 m) wide
?ff)Tula, but extends 600 feet (180 m) offshore of Maliuga Point
49). : , . .

FRINGING REEF OFF TULA VILLAGE

The crown-of-thorns starfish (alamea; Acanthaster planci)
was not evident on forereef slopes off Tula Village in early and
mid-1978 (74). Acanthaster was sparse on the upper reef front at
depths of 6 to 33 feet (2 to 10 m) off Tula 1in August/September
1979. About 70% of the coral heads were alive (75).

The reef front south of Tula Village harbors a highly
diverse fish fauna. The assemblage includes at least 102 species
but most are only moderately abundant. Most abundant is the
damselfish, Pomacentrus melanopterus. Plectroglyphidodon dickit,
Chromis xanthura, and Ctenochaetus striatus are common (76).

FRINGING REEF

The reef fringing the coast from Matuli Point to Fagasa
Point (fronting the villages of Alao and Tula) fs considered a
"critical use reef area" because of subsistence fishing by
villagers (39). The reef flat is the focus of fishing use. Rod
and reel is the preferred fishing method. Throw-netting 1is the
‘second favored method, followed by spearing (mata) and seine net-
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' $OUTHEAST COAST

ting (upega). Pole fishing is practiced primarily in the dayt
and yields malaulit (large jack), 1lupota (small jack), gft;?i
(honeycomb grouper), and afulu (adult goatfish). Throw-netting
is also a daytime activity, resulting 1in catches of maninij
(convict  tang), alogo (lined surgeonfish), pone (chocolate
surgeonfish), anae (adult mullet), fuafua (juvenile mullet .
lupota, and, seasonally, atule (big-eye scad), Yo (rabbitfish),
and i'asina (juvenile goatfish). Alogo, pone, and laea (large
parrotfish) are caught day and night by spearing. Day catches
also include faisua (gfant sea clam), fe'e (octopus), eel, fuga
(small parrotfish), and gatala. Night catches include anae,
crab, ula (spiny lobster), papata (slipper 1lobster), and ume
(unfcornfish). ‘ ‘ _ :

Waves breaking off the reef between Matuli Point and Tula
Village have potential for board surfing during the months of
November to March. Good conditions require a rising tide and
generally calm winds (51).

/UAP7.TEX/ - [AUG-1980/
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© NORTHEAST COAST | - GENERAL

THE NORTHEAST COAST OF TUTUILA

The northeastern coastlfne of Tutufla is characterized by
headlands forming high, rugged cliffs and deeply embayed stream
- valleys. Upland drainage is provided by deeply-incised stream
valleys radiating from the summit of the volcanic cones (64).

A secondary road (MAP 9) extends from Tula Village on the
east coast across Cape Matatula to the north coast of Tutuila. A
spur road terminates at an active quarry facing offshore
seastacks of Nu'utele Rock and Nu'uiti Rock. The quarry is the
source of rocks used in construction of Aunu'u small boat harbor
(MAP Al). A coastal trail extends westward from the quarry to
" Onenoa Village. The secondary road runs westward above the

quarry site and terminates at Onenoa Village. This road, passable . .Q

only during 'dry weather, affords a scenic view of the ocean and
the seastacks between Cape Matatula and Papaloa Point (ASCRI). °

A short secondary road of graded sofl, covered 1in places
with coral fill, extends from the village of Amouli (MAP 7) on
the south shore through a pass to Aoa Village (MAP '10) on the
north shore at Aoa Bay (23). Another road connects from the
village of Faga'ftua (MAP 6) on the south shore to Masefau (MAP
11) on the north shore, with a spur extending to the villages of"
Masausi and Sa'flele (MAP 10). This road is extremely steep and
winding and washes out during periods of heavy rains (23). A1}
these roads are subject to erosion during rainstorms and are
impassable during wet weather except by four-wheel drive vehicles
(23). Major improvements are planned for Aoa Road (39), and the
Masefau Road has been widened. Presently under construction is a
new road to connect the north shore villages of Aoca and Masausi
(64). Access to Afono Village (MAP 12) from Aua Village (MAP 2)
on Pago Pago Harbor {is afforded by a steep road currently under
improvement (ASCRI). Scenic views are afforded along the crest
of the Afono road (41).

: Several villages on the north shore are not served by roads
of any kind and are reached either by boat or by hiking over
trails across the mountains running the length of Tutuila (23).
Improvements to the Masefau and Aoa roads, as well as completion
of the "top mile®™ road's lower section near Afono Village are
planned (39). Two village sites, at the head of Amalau Bay and
on the cliff-top trail between Onenoca and Aoa Villages, have been
abandoned (30).




U TUTUILA  EASTERN DISTRICT

EAST VAIFANUA CO. '

( %

CAPE. MATATULA S MAP 9

PR

Cape Matatula -- A
possible "Special Area®
of scenic importance
--- Chap VI.C.2 (21)

FLORA AND FAUNA

TULA (LAUAGAE) o me 9
A
W o P

[ .. ° B . * . €
: 3 © _Nuult! ’

Papaioa Ptd b .. omoi! umse e |
i : C LT e g e hfPisiuta Pt

ST g G . N
/).‘. ) ¥ S e
S . TIRNY '&jy Fagasa Pt -
S . _‘x 2 S PR .

SN P 3 },m-,- /

TULA (LAUAGAE) .-~ MAP 9

TULA (LAUAGAE) ~ MAP 9

TULA (LAUAGAE) ' MAP 9

118

PHYSTOGRAPHY

VA f'b(fape _M.atatula

PHYSIOGRAPHY

FLORA AND FAUNA

USE CONSIDERATIONS




" NORTHEAST COAST

Papaloa Point 1is frequently used for fishing. Rod and reej -
fishing is the preferred activity, followed in popularity by -
diving with homemade spears (mata), and pole and line fishing.
~»Alogo (1ined surgeonfish), pone (chocolate surgeonfish), 1laea
"“(large parrotfish), and eel are taken by spear day and night.
Fe'e (octopus), faisua (gfant sea clam), fuga (small parrotfish),
and ume ( unicornfish) are caught by day, whereas papata (s1ipper
lobster), ula (spiny lobster), and crab are taken at night. Pole
fishing yields day and night catches of gatala ?honeycomb
grouper), mataeleele (small emperor fish), filoa (large emperor
-fish), and savane (blue-l1ined snapper).  In addition, lupota
(small jack), and sumu (triggerfish) are caught by day, and malau
- (squirreifish), matapula (bigeye snapper), and malaf (paddletail
_snapper) at night (zog

COAST BETWEEN PAPALOA POINT AND FATUMAGA ROCKS
LA SRR :
SHORELINE AND FRINGING REEF

... A pocket beach of 1imestone rubble and scattered sand
_patches fronts Ogefao. Volcanic boulders l1itter the foreshore
"and reef flat. The backshore rises steeply to a trail at eleva-
~tions~ above 25 feet (8 m)(49). The reef flat is approximately
350 feet (105 m) wide off Ogefao (49). .

_ OFFSHORE BETWEEN PAPALOA POINT AND OGEFAQ

: A large population of the crown-of-thorns starfish (alamea;
- Acanthaster planci) was located on forereef slopes between
~ Nu'‘utele Rocks and Motusaga Point (MAP 10) in mid-1978.
“: - Acanthaster was common on forereef slopes between Papaloa Point
\-.... ~and Ogefao, although its distribution was rather patchy. Corals
) : were being eaten particularly at +the base of large limestone
.+ mounds, while shallow surfaces were relatively free of starfish.

. - Although present at depths as shallow as 6 feet (2 m),
L - Acanthaster was most concentrated at depths between 20 and 30
‘ feet (6 and 9 m). The starfish had presumably moved 1into the
- shallow regions from deeper water, although the proportion of
E live versus dead coral heads in deeper areas was greater than 1in
) shallow reef areas (74). In August/September 1979, about 15% of
the corals were alive east of Papaloa Point and only about 5%

i were alive west of the Point. Acanthaster was pot evident (75).

SHORELINE

A coastal trail extending southwest of Papaloa Point to
Onenoa Village 1is mostly at the top of a sea cliff and does not
provide ready access to the shoreline (ASCRI).

ik
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NORTHEAST COAST

COAST BETWEEN FATUMAGA ROCKS AND SOLO POINT (ONENOA BAY)
SHORELINE ’

:P
A crescent beach fronting Onenoa Village 1is bounded by
volcanic boulders 1ying at the base of headlands. The 40-foot
(12 m) wide foreshore consists mostly of calcareous sand and some
volcanic sediment. A band of basalt boulders and cobbles
l! separates the foreshore from the reef flat. A boulder seawall
protects houses adjacent to Vaisa Stream. Fatumaga Rock 1is a
seastack about 15 feet (5 m) in elevation lying a short distance
' off the headland to the east of the village (49;ASCRI-952).

Onenoa Village consists of about 15 houses, several situ-
ated immediately behind the beach (ASCRI).

FRINGING REEF

The fringing reef is 350 feet (105 m) wide off Onenoa (49).
Yolcanic boulders are exposed at Jow tide on the inner reef
flanking the eastern side of Onenoa Bay. The bottom consists
mostly of rubble with some sfilty-sand (ASCRI-9B1). An ava (chan-
nel) crosses the outer reef off Onenoa Yillage. Channel margins
are consolidated limestone with deep undercuts. Consolidated
limestone boulders on the channel bottom 15 to 20 feet (5 to 6 m)
deep are silt-covered (ASCRI-9B2).

Generally, the outer reef is shallower than inshore areas.
However, depressions reaching 4 feet (1.2 m) are conspicuous,
especfally near the ava (ASCRI-9B3). Southwest of the ava, the
inner reef 1s a platform of consolidated coral rubble, solid
limestone, and loose rubble. Depth at high tide is not over 3
feet (1 m) (ASCRI-9B4). ‘

FRINGING REEF

Pockets of silty-sand on the inner reef flanking the east-
ern side of Onenoa Bay harbor numerous sea cucumbers (Stichopus
chloronotus). Small barnacles are present on lava rocks exposed
at low tide. The only conspicuous fleshy alga is an unidentified
cyanophyte (blue-green)(ASCRI-981). B

The coralline alga, Porolithon sp., encrusts limestone
boulders on the bottom of the ava. Coral heads in this area are
mostly dead, possibly a result of predation by the crown-of
thorns starfish (alamea; Acanthaster planci) although none is
evident. A few large colonies of Millepora sp. are present, to-
gether with soft coral colonies (ASCRI-982), '

Corals are not well developed on the outer reef west of the
ava, where cover approaches 10%. Algae also are pooriy repre-
sented except for an abundance of encrusting coralline species.
Sea urchins (Echinometra mathaei) are present (ASCRI-9B3).
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" NORTHEAST COAST

CAPE MATATULA

Cape Matatula, the northeastern ti of
Tutuila, terminates in a point of dense 1a€a rockt3§1cés;::dbeg:
etched by wave erosion from the softer cinder bed materials that
once surrounded 1it. This promontory is the largest of several
dense lava plugs, crater fills, and remnants of associated cinder
cones surrounding Olomoana Peak (54). :

OFF CAPE MATATULA

Corals on the bottom at depths of 6 to 33 feet (2 to 10 m)
off Cape Matatula were alive in August/September 1979. The
crow?;gg-thorns starfish (alamea; Acanthaster planci) was uncom-
mon .

| | COAST BETWEEN CAPE MATATULA AND PAPALOA POINT
' SHORELINE |

Much of the shoreline between Cape Matatula and Papaloa

Point consists of volcanic boulders (talus). East of Papaloa

* Point there is a 3,000-foot (900 m) long beach of basalt boul-
ders, 1limestone rubble, and scattered sand patches. An exposed

outcrop of beachrock is present. Beach width is nearly 30 feet
(9 m) (49;ASCRI-9S1). :

FRINGING REEF

™ The fringing reef extends 100 to 150 feet (30 to 45 m)
offshore just east of Papaloa Point (49). Spur-and-groove
development is evident in the reef margin offshore (ASCRI-QSI).

'Iﬂ *OFFSHORE BETWEEN NU'UTELE ROCK AND PAPALOA POINT

In June 13978, a relatively large population of the crown-of
thorns starfish (alamea; Acanthaster planci) was observed on
forereef slopes along the northeastern coast of Tutuila between
Nu'utele Rocks and iMotusaga Point. Three aggregations of Acanth-
aster appeared to be moving parallel to shore between Nu'utele
Rocks and Papaloa Point. Live coral was abundant between these
aggregations (74). Only a small percentage of corals on the upper
reef front at depths of 6 to 33 feet (2 to 10 m) were living in
August and September 1979 (75).

EAST OF PAPALOA POINT

A narrow sand beach just east of Papaloa Point is
accessible from the unimproved road which runs from Tula Village
to a quarry site (MAP 8)(ASCRI). :

The narrow reef flat fringing an unnamed bay east of
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NORTHEAST COAST

Coral cover is sparse (about 1%) on the inner reef platform

southwest of the ava. Staghorn Acropora is most common. At least
25 coral species representing 17 genera are present on the reef
fronting Onenoa Village. Ralfsia sp., Actinotrichia sp.,
Halimeda sp. and encrusting corallines are the most conspicuous
algae (ASCRI-9B4).

The reef flat in front of Onenoa Village shelters a diverse
and moderately abundant fish fauna. At least 54 species are
recorded. Large schools (1,500 to 2,000 individuals) of the surf
perch, Kunlia mugil, are seen occasionally in shallow water off
the beach where a boulder habitat 1{s otherwise 1impoverished.
Atherinids are present in large numbers but are not conspicuous
because of their small size. Wrasses and damselfishes dominate
nearshore areas. Hawkfishes, butterflyfishes, and surgeonfishes
are conspicuous toward the reef margin. Abundance of all species
increases along the margins of an ava, but parrotfishes and
surgeonfishes are wespecfally abundant there. Large schools of
Juvenile parrotfish and surgeonfish occur in all areas. Dominat-
ing the fish assemblage are atherinids, surf perch (Kuhlia
mugil), goatfish (Parupeneus chryserydros), butterflyfishes
(Chaetodon auriga and C. citrinellus), surgeonfishes (Acanthurus
lineatus, A. nigrofuscus and A. triostegus), damselfishes
(Glyphidodontops cyanea, G. 1leucopomus and Plectroglyphidodon
leucozona), wrasses (Halichoeres hoeveni, Stethojulis bandanensis
and Thalassoma hardwickei), and parrotfishes of several species

(Scarus spp.) {ASCRI-9F1).

A chief of Onenoa Village reports that alamea (Acanthaster
planci) was never abundant in his lifetime until an outbreak in
1978, but he recalls from the talk of his elders that alamea was
abundant many decades before (3). The largest aggregation of
Acanthaster of the present infestation was first seen in May
1978, moving 1into Aoa and Onenoa Bays. Over half the total
Acanthaster removed and buried on Tutuila during a bounty program
from January 23 to October 25 1978, are reported to have been
collected from the reefs near Onenoa Village. Only a few
Millepora, alcyonarians and zoanthids were left untouched by the
very abundant Acanthaster off Onenoa (3). In June 13978, a fairly
large population of Acanthaster was located on forereef slopes
between Nu'utele Rocks and Motusaga Point (MAP 10). Acanthaster
was noted as conspicuous between Ogefao and Solo Point, although
about 90% of the corals on the outer part of the reef flat were
alive and relatively few starfish were observed there (74).

NEARSHORE WATERS

A strong current flows southwest across the reef flat
toward the ava. Waters over the reef flat fronting Onenoa Village
are clear southwest of the ava. East of the ava, water circula-
tion is sluggish and visibility is reduced over the inner reef
flat (ASCRI?.
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NORTHEAST COAST | MAP 10

FRINGING REEF

The reef flat fringing the coast from Onenoa Village to

Solo Point 1is considered a "critical use reef area* because of
subsistence fishing by villagers (39). The entire reef flat
between Papaloa Point and Solo Point, is fished regularly,.
Diving with homemade spears (mata) is the favored method of
fishing. Pole and 1ine fishing is second most popular, followed
by reef gleaning. Spearing and pole fishing provide catches of
fish species similar to those taken east of Papaloa Point. Day
leaning off Onenoca yields fe'e (octopus), eel, and matapisu

ilimpets; Cellana sp.). Night gleaning yields alili and sisi

sea snails)(20).

COAST BETWEEN SOLO POINT AND MOTUSAGA POINT (AOA BAY)

The neck of land between Aoca and Amouli (MAP 5) represents
the saddle between Olomoana and Alofau volcanoes narrowed by the
drowning of two large canyons, The canyons are espectally large
because each carried drainage from the slopes of two volcanoes
(54). Aoa Bay is backed by a narrow coastal plain bounded on
three sides by steep mountain ridges (49).

S TAPUA STREAM

Near its outlet to Aoa Bay, Tapua Stream forms a small
estua?y., The stream mouth shifts position along the sand shore-
line (48). -

SHORELINE

. The eastern perimeter of Aoa Bay consists of a basalt
boulder wall between the 1low and high tide lines. The 3- to
5-foot (1 to 2 m) high wall is fronted by a gently-sloping
fordshore of fine sand and basalt rubble. A small delta at the
mouth of Laolu Stream consists primarily of basalt cobbles and
small boulders. At the head of Aoa Bay is a crescent beach of
sand with scattered basalt and l1imestone rubble. The 30- to
50-foot (9 to 15 m) wide beach between Laoulu and Tapua Streams
is broken by an outcrop of basalt (49). A school situated at the
southwestern end of Aoa Village is protected by a seawall 710
feet (216 m) long (70). The western perimeter of Aoa Bay consists
of a 30-foot wide sand beach fronted by a wide, shallow reef
flat. South of Motusaga Point there is a section of shoreline
protected by a rock seawall extending from the reef flat to the
4-foot elevation (49).

FRINGING REEF

The reef fronting Aoa Village extends 800 to 1200 feet (245
to 365 m) offshore (62?. Extensive sand flats occupy the 1"";;
reef at the head of Aoa Bay. A sand flat extending 80 feet ( d
m) offshore is exposed at low tide. Minus tides expose a sa?1.
flat extending nearly 260 feet (80 m) offshore of the seawafl, .
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NORTHEAST COAST _ , MAP 190 .

fronting Aoa School. The sand is mixed with limestone rubble in
some areas, and tends to be somewhat muddy between 160 and 330
feet (50 to 100 m) offshore. A slightly raised bank shoals to a
depth of 3 or 4 inches (7 to 10 cm) nearly 330 feet (100 m)
offshore where sand covers about 85% of the bottom. Beyond 330
feet (100 m) there 1is progressively less sand and increasing
proportions of limestone rubble and boulders. The deepest part
of the reef flat (to 2 feet or 70 cm) lies between 330 and 410
feet (100 to 125 m) offshore. Coral wheels up to 3 feet (1 m
across) are scattered over the reef flat covering up to 75% of
the bottom in this area. Sand is generally sparse beyond 410
feet (125 m) from shore, where the bottom shaols to about 6
inches (15 cm) deep. Boulders here are exposed at low tide.
Increasing limestone rubble, partially consolidated by encrusting
coralline algae, occurs beyond 650 feet (200 m), although sand
accounts for 50% of the bottom iQ some areas. The depth between:
740 and 900 feet (225 to 275 m) 'offshore varies between 6 and 10
inches (15 to 25 cm). An ava (channel) cuts diagonally across
the reef flat, Near the channel margin are dead coral heads up
to 1.5 feet (0.5 m) across, some of which rise to within one foot
52.34m of the surface from a depth of about 3 feet (1 m)
8;49). ) ' '

o The inner feef flat south of Motusaga Point consists of
basal% c?bb]es. limestone rubble, and sand, and 1s exposed at low
tide (49). : .

- AGA MANGROVE FOREST

A" 4 acre (1.6 hectare) mangrove forest behind - the village

of Aoa extends along several branches of the stream flowing into

~Aoa Bay. This forest consists largely of a mature stand of orien~

tal-.mangroves (Bruguiera gymnorhiza), with some red mangroves
(Rhizophora mangle) present lower down the shore (48;77).

FRINGING REEF FLAT

Nearshore parts of the sand flat in Aoa Bay generally Tlack
conspicuous biota, except for burrows of ghost crabs (Ocypoda
sp.) near the seawall. Anemonies are numerous on the sand flat
from 65 to 245 feet (20 to 75 m) offshore. The seagrass, Halo-
phila sp., is the dominant bottom form in the zone of muddy-sand.
In some areas the seagrass is heavily covered. by epiphytic algae.
A sparse cover of algae, mostly Padina sp., occurs on rocks
between 165 and 245 feet (50 and 75 m) offshore. Rocks beyond 80
feet (25 m) are covered with Janja sp.., Dictyota sp., and
Halimeda sp. Numerous cowries (Cypraea annulus) occur in crevices
in the larger rocks (48). Few fishes inhabit the inner reef flat.
The only species observed out to 330 feet (100 m) from shore are
small schools of juvenile mullet (Chelon vaigiensis),. goatfish
{Mul1oid1chthx§ flavolineatus), and occasional small Jacks

Caranx melampygus) (48).

o e

Coral is absent from the reef flat inside 330 feet (100 m)
of shore. In the area of large coral wheels, live tissue (Rorites
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lutea) 1s characteristically restricted to the outer edges of the
"wheels"”, Elsewhere on the flat, coral-covered boulders ara
closely spaced and cover up to half the bottom with coral cover
about 15%. Pavona frondifera 1s most common. Pavona decussata
and Leptastrea purpurea are present. A sparse algal cover on dead
coral heads includes Jania sp. and Halimeda sp. Limestone rubble
from 655 to 900 feet (200 to 275 m) offshore is partially-consol-
idated by encrusting coralline algae (mostly Porolithon sp.).
Coral cover 1is generally 1low in this zone. Very little coral
occurs between 655 and 740 feet (200 to 225 m) offshore. Where
the depth increases between 740 and 820 feet (225 to 250 m)
offshore, coral cover reaches 20%, consisting mostly of Pavona

decussata and P. frondifera. Large heads of Pavona occur along
the margins of the ava, where Acropora humilis occurs also (43).

Coral heads on the sand and rubble flats provide shelter
for small fishes. Most abundant are the damselfishes, Plectrogly-~
phidodon 1leucozona, Stegastes albofasciatus, Dascyllus aruanus,
Chromis caerulea, Abudefduf coelestinus, the wrasses, Halichoeres
trimaculatus and Thalassoma hardwickei, the surgeonfish, Acan-
thurus nigrofuscus, the butterflyfishes, Chaetodon citrinellus,
€. vagabundus, and Heniochus chrysostomus, the grouper Epine-
phelus merra, -the snapper, Lutjanus fulvus, the rabbitfish,
Siganus rostratus, the sharpnose puffer, Canthigaster solandri,
the cardinalfish, Cheilodipterus quinquelineatus, and the moorish
idol, Zanclus cornutus. On sand and rubble areas between coral
heads are occasional gobies (Cryptocentrops maculosus and
Cryptocentrus koumansi) sharing burrows with the snapping shrimp,

Alpheus djiboutensis (48).

The largest aggregation of Acanthaster planci in the recent
infestation of Tutuila reefs was first seen in May 1978 1in Aoa
and Onenoa Bays. . Over 25% of the Acanthaster reputed to have
been removed and buried on Tutuila during a bounty program from
January to October 1978, were reportedly collected on the reef
fronting Aoca (3). A relatively large population of A. planci was
located on forereef slopes between Nu'utele Rocks (MAP 9) and
Motusaga Point 1in June 1978 (74). Only about 15% of corals on
the upper reef front at depths of 6 to 33 feet (2 to 10 m) are
alive. Acanthaster is sparse (75).

AOA BAY

Substantial quantities of sediment have been deposited at
the mouth of Tapua Stream and entered Aoa Bay. However, there is
no evidence of sedimentation or damage on the reef from erosion
of the Aoa and Masefau roads (39).

Currents flow seaward through the ava which cuts across Aoa
reef. Underwater visibility is rather poor (about 6 feet or 2 m)
over the reef flat (48). '
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AOA VILLAGE - AOA BAY

The unimproved road to Aoa Village from Amouli Village onp
the southern shore (MAP 7) terminates at Tapua Stream (48),
Fa'alefu 1s reached from Aca by crossing a suspension bridge. A
school 1is located on the western bank of Tapua Stream (62).
Access to coastal areas west. of Aoa 1s by foot trail (ASCRI). A
footpath parallels the eastern side of Aoa Bay, connecting sever-
al small tourist fales with the main village (41;49).

The reef fringing Aoa Bay is considered a “critical use
reef area®™ becauoe of subsistence fishing by villagers (39). The
reef flat is the most frequently fished area (20). Residents of
Aoa Village report light fishing effort on the reef flat. A
small amount of hook and line fishing is practiced, mostly by
children. Occasionally, gleaners seek octopus, or search for
spiny lobster at night using torches along the outer edge of the
reef (48). Throw-netting is the favored technique, followed by
pole and 1line fishing. Spearing (mata) and reef gleaning are
less popular activities. Manini (convict tang), alogo (lined
surgeonfish), pone (chocolate surgeonfish), anae (adult mullet),
fuafua (juvenile mullet), lupota (small jack) are taken during
the day by throw net., Atule (big-eye scad), lo (rabbitfish), and
i'asina (juvenile goatfish) are also caught by this method in
season. Spearing results in day and night catches of alogo,
pone, laea (large parrotfish), and eel. In addition, fe'e {octo-
pus), faisua (giant sea clam), fuga (small parrotfish), and ume
(unicornfish) are speared by day, and papata (slipper 1lobster),
ula (spiny lobster), and crab are speared at night. Day gleaners
collect fe'e, eel, and matapisu (1impet). Night gleaners take
alili and sisi, (sea snails) (20). No seine netting is reported.
An incident of poisoning fish (probably using poison from local
plants) was witnessed on the inner reef flat (48§

COAST BETWEEN MOTUSAGA POINT AND FOLAU POINT

SHORELINE

A pocket beach lies between Motusaga Point and Leanamanu
Point, The foreshore 1s 50 to 60 feet (15 to 13 m) wide and
consists mostly of calcareous sand (43). The beach off Sa'ilele
is bounded by sea stacks which act as natural groins stabilizing
the beach, The 60-foot wide foreshore is composed of calcareous
sand with considerable 1limestone rubble, especially at the
foreshore crest. A 5-foot scarp is cut in the foreshore crest at
the eastern end of the beach. Aonoi Stream, a small intermittent
stream, discharges through the center of the beach and has formed
a small delta of basalt cobbles on the reef flat. The western end
of the beach grades to a foreshore of limestone and basalt
rubble, with beachrock exposed at fntervals along the shore (49).

" FRINGING REEF

The fringing reef off Sa'ilele has a width of nearly 400

*+yr
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feet (120 m). The reef lacks major channels (ava). The ree o
flat consists of limestone rubble and consolidated limestone ;$§§
little sand (49). ' :

TOLIGAI COVE

A gently-sloping 9each'and nearshore reef flat at the head
of Toligai Cove consists primarily of basalt boulders and
cobbles, with scattered calcareous sand (49).

MALO POINT AND FOLAU POINT
The blue-gray noddy (laia; Procelsterna cerulea), an
uncommon resident seabird, roosts and nests on both Maloc Point
and Folau Point (15).

FRINGING REEF

Abundance of the crown-of-thorns starfish (alamea; Acanth-
aster planci) observed on the forereef slopes from Motusaga Point
to Puputagi Point (MAP 11) in June 1978, steadily declined to
Just a few individuals (74).

BURIAL GROUND

A high chief burial ground is located along the coast near
Sa'ilele Yillage (41).

SHORELINE

Access to Sa'ilele Beach is by courtesy of the village.
Swimming conditions are excellent (41).

FRINGING REEF OFF SA'ILELE VILLAGE

The reef fringing the <coast between Motusaga Point - and
Leanaopou Point is regularly fished (29). The reef flat between
Motusaga Point and Malo Point is considered a "critical use reef
area" because of subsistence fishing by villagers (39). Spearing
(mata) 1s most common. Pole and line fishing is second in popu-
larity, followed by reef gleaning and handlining at night from
canoes, Fishes taken by spear, pole and line, and gleaning are
similar to the catch from Aoa reef. Handlining at night from
canoes results 1in catches of malau (squirrelfish), matapula
(bigeye snapper), malai (paddlietail snapper), mataeleele ésma]l
emperor fish), savane (blue-lined snapper), and filoa (large
emperor fish)(20). .

COAST BETWEEN FOLAU POINT AND PUPUTAGI POINT

A pocket beach of calcareous sand, littered with basalt
cobbles and boulders, accupies the head of a small bay fronting
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Masausi Village. The foreshore is 40 feet (12 m) wide. Two
streams empty 1into the bay at opposite ends of the beach. Both
streams have built deltas of basalt cobbles (49).

-FRINGING REEF

A fringing reef extends about 500 feet (150 m) seaward off
Masausi Village. The depth is less than one foot near shore and
increases to 2 feet at the reef margin., The inner reef flat is
mostly silt-veneered rocks and rubble (49).

OFF FOLAU POINT

Only about 20% of corals on the upper reef front at depths
of 6 to 33 feet (2 to 10 m) were alive in August/September 1979.
The crown-of-thorns starfish (alamea; Acanthaster planci) was
relatively common at that time (75). '

BAY AT MASAUSI

‘Masausi 1s protected from waves excebt those approaching
from the north. Nearshore waters are turbid (49). .

FRINGING REEF

The reef fringing an unnamed bay in front of Masausi Vil-
lage 1s considered a “critical use reef area" because of subsis-
tence fishing by villagers (39). The reef flat is most frequently
fished. Diving with homemade spears (mata) is the most common
practice, Pole and line fishing ranks second, followed by reef
gleaning and handlining at night from canoes. Catches by all
methods are similar to those from Aca and Sa‘'ilele reefs (20).
(See above) '

COAST BETWEEN TIAPE'A POINT AND NU'USETOGA ISLET (MASEFAU BAY)
TALALOA STREAM AND MASEFAU BAY

Perennial Talaloa Stream discharges into Masefau Bay near
the village of Masefau. A catchment basin at a spring provides
drinking water to the village (71).- The stream drains a large
saddle area between the Pago and Taputapu volcanoes. The large
Masefau Bay and tributary valley arose due to the concentration
of drainages between two 1Jines of cones on the northeast rift

zone of the Pago Volcano (54).
SHORELINE (SOUTHERN PERIMETER OF MASEFAU BAY)

Most of the shoreline around Masefau Bay has an erosion
problem. Rudimentary seawalls and boulder revetments line the
shore. Seawall sections are deteriorating and a wave-cut scarp
approaches the road 1in ardas of the southeastern bay where the
backshore is low (49). The shoreline along the southern perimeter
of Masefau Bay has been eroding since the late 1960's when sand
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- was dredged from the reef flat hsin

narrow strip of calcareous sand fronts seawalls and unprotected

areas of the shore., A sand beach o
embankment has disappeared (ASCRI-IISI)?Ce present below the road

FRINGING REEF FLAT (SOUTHERN MASEFAU BAY)

The fringing reef at the head of Masefau Ba has a wid
between 590 and 850 feet (150 to 260 m)(49). Ayrubble fan co;E
posed of mixed volcanic and limestone fragments stands somewhat
higher than the surrounding inner reef flat off a small stream
culvert along the southern shore of Masefau Bay. Surrounding
areas composed mostly of sand (with rubble admixture) are exposed
at low tide for distances of up to 75 feet (23 m) offshore.
Depths to 1.5 feet (0.4 m) occur between shore and 200 feet (60
m) offshore (ASCRI-11Bl1). The middle reef zone extends from 200
to 500 feet (60 to 150 m) offshore, with depths between 1 and 2
feet (0.3 and 0.6 m). Limestone boulders increase on the outer
portion of the mid-reef, which 1s a limestone flat of dead Pavona
elevated slightly above inner reef areas. The "Pavona” flat may
be exposed at 1low tide. Scars are evident in 1971 aerial
photographs on the inner and mid-reef off the eastern end of
Masefau Village where sand was dredged in the late 1960's
(ASCRI-11B2). From 500 to 800 feet (150 to 245 m) offshore 1is
the outer reef flat at depths of 1 to 2 feet (0.3 to 0.6 m).
Rubble and sand are the predominant bottom types. Near the reef
margin are large slabs of limestone and limestone boulders, some
elevated above water (ASCRI-11B3). About 850 feet (260 m) from
shore there is a consolidated 1imestone margin marked by a poorl
developed algal ridge at a depth of 6 to 12 inches (15 to 35 cm{
(ASCRI-11B4). .

A remnant of raiéed reef projecting above the fringing reef
in M?segau Bay is considered evidence of a former higher stand of
sea (54). '

REEF FRONT (SOUTHERN MASEFAU BAY)

Spur-and-groove formations, although irreqular and poorly devel-
oped inside the bay, are well-formed along the reef front 1in
outer Masefau Bay (ASCRI-11B5). : o

TALALOA STREAM AND MANGROVE SWAMP

~ Talaloa Stream is considered to have exceptional natural
value because of its largely pristine condition (71).

Behind the village of Masefau is a mangrove forest covering
an area of approximately 15 acres (6 ha). The vegetation 1is 2
mature forest of oriental mangroves (Brugujera gymnorhiza) grow-

a ing along the lower reach of Talaloa Stream (77).

ll' ‘The reef front is a steep slope of consolidated 1imestone.

g a back-hoe and trucks, A-f:
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OFFSHORE BETWEEN TIAPE'A POINT AND MASEFAU

No crown-of-thorns starfish (alamea; Acanthaster planci)

were evident on forereef ' fasefa
in June 1978 (74). slopes between Tiape'a Point and Masefay

REEF FLAT (SOUTHERN MASEFAU BAY)V

Some areas of the inner reef flat alon
g the southern
perimeter of Masefau Bay have considerable cover of brown alga
(Padina sp.) and lesser amounts of seagrass (Halophila «sp.?.

Live coral covers 1less than 5% of the inner reef flat (ASCRI-

?!
'_ 11B1). Porites lutea and Pavona fondifera were reported most

common on the inner reef in 1978 (10). Coral cover is around 10%
on the middle reef flat, where Pavona (3 species) is most common,
followed by Porites (3 species). Algae account for about 20 to
30% bottom cover. Some areas exhibit considerable Padina tenuis,
and ‘Padina sp., whereas other areas lack Padina and Actinotrichia

sp., Halimeda discoidea, and a brownish cyanophyte (blue-green)

are most common. The sea wurchin, Echinometra mathaei, is
abundant, as is the sea cucumber, Holothuria hilla. Stichopus
choloronotus is common. Patches of a whitish-green sponge occur
in a few areas (ASCRI-11B2). - Abundant recruitment of small sea

cucumbers (Stichopus chloronotus) has been noted on the reef flat
at Masefau Bay_(Bg.; y : :

(H Few corals inhabit the rubble tracts on the outer reef
flat. Fleshy algae cover up to 60% of the constantly submerged
rubble areas, with Padina sp. most abundant. Large 1limestone

slabs near the reef margin are encrusted by coralline algae
(ASCR1-11B3). The reef margin has less than 5% bottom cover by
live corals., Staghorn Acropora and Pocillopora are most common.
The sea urchin, Diadema sp., is found in holes in low abundance.
Encrusting  coralline algae are abundant. The green alga, Dic-
tyosphaeria versluysii, is common (ASCRI-11B4).

II : : In general, the reef flat affords little cover for fishes
and abundance 1is low. At least 18 species are present, with
damselfishes, wrasses, and gobies most common. Other species

‘ undoubtedly cross the reef flat at times. Dominant species are

‘ the surf perch, Kuhlia marginatus, the surgeonfishes, Acanthurus
nigrofuscus and A. triostequs, the damselfishes, Abudefduf sep-
Il temfasciatus, Glyphidodontops cyanea, and G. leucopomus, and the
wrasse, Thalassoma hardwickei. Three species of gobies are noted
but not identified (ASCRI-11F1).
q—

A Pavona zone, distinct from adjacent reef flat areas,

supports an abundant fish assemblage, consisting of at least 29
species. A1l species recorded from adjacent reef areas, except
Kuhlia marginatus, also occur in the Pavona zone. Damselfishes

PN and wrasses are the dominant families, but juvenile parrotfishes,
goatfishes, mullets, and butterflyfishes are common, Among the
most abundant species are the butterflyfish, Chaetodon citrinel-
lus, the surgeonfishes, Acanthurus nigrofuscus and A. triostegus,

the damselfishes, Stegastes albofasciatus, Glyphidodontops cyanea
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and G. leucopomus, the wrasse, Thalassoma.hardwickei, and jqu:'f%

nile parrotfishes, Scarus spp. (ASCRI-11F2),

REEF FRONT (SOUTHERN MASEFAU BAY)

Ltve coral covers up to 75% of the upper surfaces a

of buttresses on the reef front, where largg heads of P?:t;;;i:
and Leptoria are present. Considerable tabular Acropora hyacin-
thus inhabits reef slopes, with some dead heads in grooves and
along the edges of buttresses. Acanthaster planci are present
:ns ;ecegt :eeding scars are evident. Staghorn corals are well
evelope n grooves, where Acropor intermed

(Ascrini185)" ﬂ pl a e me‘ia is donnant

In late 1978, prior to extensive damage by crown-of-thorns
starfish, the reef margin and upper reef front exhibited luxuri-

-ant banks of Acropora formosa, considerable A. hyacinthus, and

large heads of Montipora sp. and Leptoria phrygia (34). In 1978,
Acanthaster moved into Masefau Bay and fed on the coral there but
did not devastate the coral bottom. As in other infested areas,
the starfish first attacked tabular Acropora (3). However, by
August and September 1979, only 15% of corals on the upper reef
front at depths of 6 to 33 feet (2 to 10 m) off the eastern
portion of the reef in Masefau Bay were alive. Acanthaster was
relatively common (75). - .

The reef front shelters an abundance of fishes including at
least 79 species. Among the dominant species are atherinids, . the
goatfish, Mulloidichthys flavolineatus, and the butterflyfishes,
Chaetodon auriga, C. citrinellus, and C. reticulatus. Damselfish
are also abundant, with Chromis acares, C. caerulea, Glyphidodon-
tops cyanea, and G. leucopomus especially numerous.  The surgeon-
fish, Acanthurus lucatus, is common. Halichoeres margaritaceus
and Thalassoma hardwickei are the most conspicuous wrasses,
Parrotfishes of at least four species are abundant, Adults are
most abundant on the deeper reef slope, and juveniles more common
along the reef margin (ASCRI-11F3),

MASEFAU BAY

Murky water flows through the ava which approaches the head
of Masefau Bay off the mouth of Talaloa Stream (34). Inshore
waters north of Talaloa Stream are turbid near shore. The sand
flats fronting the northern end of Masefau Village are silted.
Reef flat waters away from the influence of Talaloa Stream are
clear and visibility underwater may be as much as 50 feet (15 m)
on the inner reef. Underwater visibility is excellent (about 100
feet or 30 m) over the reef along the northern perimater of the
Bay (ASCRI)

. SHORELINE OF NORTHWESTERN MASEFAU BAY

~
_

The shoreline along the northern portion of Masefau Village
is eroding, with the consequent loss of a sand beach. A short
section of crescent-shaped beach which remains slopes gently

e e g s o 4
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I about 80 feet (24 m) inland to the coastal road at
the h
(h\ Masefau Bay (49). Small boulders have been placed to Sigtegg

property behind the shoreline. Boulders form a 2- to 3-foot (0.6
to 1.0 m) embankmen? extending northeast toward a headland 6f
volcanic rock. Silty-sand fronting the embankment is submerged
at high tide, Along the base of a c1iff at the headland is sand
between volcanic rocks partly exposed at high tide (ASCRI-1152).

FRINGING REEF IN NORTHERN MASEFAU BAY

! A layer of dark, silty-sand covers the fnner reef flat off
the central and northern parts of Masefau Village (ASCRI-118B6).
Sand flats northeast of the village, fronting a cliff, extend to
100 feet (30 m) from shore. Common constituents of the sand are
tests of a foram (Marginopora vertebralis), fragments of a
! calcareous alga (Halimeda discoidea), and bivalve shells. Rubble

comprises up to 50% of the bottom from 100 to 200 feet (30 to 60
m) offshore, with scattered boulders occuring 1in this. regfon.
Overall, the 1inner reef consists of almost equal proportions of
sand/gravel and limestone rubble. Shallow sand and rubble flats
continue along the base of the sea cliff as far northeast as the
strait inside Nu'usetoga Islet (ASCRI-11B11). The middle reef,
from 200 to 300 feet ?60 to 90 m) offshore, is about 2 feet (0.6
m) deep. About half the bottom is 1limestone rubble, with the
remainder a low relief platform of consolidated limestone

(" (ASCRI-11B7). The outer reef flat, 300 to 400 feet (90 to 120 m)
offshore, consists of d{rregularly-consolidated limestone, with
some areas of sand/gravel or rubble (ASCRI-11B8). The consolidat-
ed reef margin is about 20 feet (6 m) wide and exhibits a
poorly-developed algal ridge (ASCRI-11B9). Two shallow channels
(ava) indent the outer reef (49). The generally steep reef front
is characterized by rubble-bottomed grooves between undercut
limestone buttresses (ASCRI-11810).

FRINGING REEF (NORTHWEST MASEFAU BAY)

The green alga, Halimeda opuntia, and the seagrass,

Halophila sp., are common on inshore areas of silty-sand fronting

the northern end of Masefau Village. A small, epizoitic sea
anemone covers much of the Halimeda and Halophila (ASCRI-11B6).
Algae are prevalent on rubble-bottomed areas of the middle reef
flat. ‘Halimeda discoidea and Padina sp. are especially common.
Several gastropods are conspicuous, as is the foram, Marginopora
vertebralis. A few coral heads inhabit the outer 100 feet (30 m)
of the inner reef (ASCRI-11811). Considerable algae, including a
brownish cyanophyte (blue-green) and Caulerpa cf. taxifolia,
cover mid-reef surfaces off the northern end of the village.
Farther northeast, corals cover 50% of the bottom (mostly
mid-reef Acropora thickets and Pavona spp.). A spikey, red coral-
line alga is most abundant, followed by Ralfsia sp. and Halimeda
(‘ discoidea (ASCRI-11B7). Live coral covers about 10% of the outer
reef flat. Acroporans, including A. humilis, are most common.
Sea cucumbers (Stichopus chloronotus) increase in density seaward
across the reef flat. Coralline algae encrust partially-consoli-
dated limestone. Halimeda discoidea is the most common non-en-




SUA CO.

EASTERN DISTRICT

T m

S TUTULLA

e

~{Tiapea Pt
(Bat Pt)

!

. \ Nuu,otloga Island

)

——

l\.r‘a\
(&

-

e

FLORA AND FAUNA

MAP 11

MASEFAU

L4

132




NORTHEAST COAST

crusting alga (ASCRI-11B8) Encrustin
. g coralline algae d
the reef margin and coral cover is about 20%. Dead g°$a1°m;2:§§
:;: eﬁg:;glguousi acgou?ting for about 10% bottom cover. Common
- ng aigae include Dictyosphaeria rsl i
discoidea, and Dictyota sp. (ASCRI-I?BQ). n drsil,  Halineda

Fishes are not abundant on the featureless 1inner
fringing the northwestern margin of Masefau Bay. At leasgegg
species are present. Dominant species are the damselfishes,
Glyphidodontops 1leucopomus and Plectroglyphidodon leucozona, the
wrasse, Thalassoma hardwickei, and atherinids. Acanthurus tri-
ostegus 1is the only conspicuous surgeonfish and it is not very
abundant. Mullet occur inshore in loose schools. Ephinephelus
merra is conspicuous but not abundant (ASCRI-11F4).

occurs 1inshore, the fish assemblages in the two areas are simi-
lar, At least 25 species inhabit the outer reef flat. Dominant
are a surgeonfish (Acanthurus lineatus - absent from inshore), a
damselfish (Glyphidodontops leucopomus), a wrasse (Thalassoma

hardwickei), and juveniles of several parrotfishes (Scarus spp.).
Atherinids are abundant (ASCRI-11F5).

FRINGING REEF FRONT

(\ Crown-of-thorns starfish (alamea; Acanthaster planci) are
’ active on the reef front in northwestern Masefau Bay, where large
patches of dead «coral are conspicuous. Groups of starfish and
isolated individuals occur at the base of 1limestone outcrops.

&‘
-
l Although the outer reef flat offers more shelter than

Tabular Acropora hyacinthus has been virtually eliminated by

starfish, which are now preying on staghorn Acropora, although
the coral assemblage is not entirely devastated (ASCRI-11B10;3).
About 60% of corals on the upper reef front flanking the northern
bay were still alive 1in August and September 1979 and some
Acanthaster was evident (75). Live coral cover of 50% was observ-
ed in October 1979, with considerable Montipora sp. and large

- areas of Porites (S.) undulata noted. Overall, at least 44 coral
species in 22 genera are represented on the reef flat and reef
throughout Masefau Bay (ASCRI-11B1;B2;B3;B4;B5). Algal

front
‘. cover by non-coralline species is considerable (30 to 40%) on the

reef front, especially between branches of Porites andrewsi and
Porites (S.) undulata. Patches of two soft corals (a brown, long
fingered species and a mauve, short fingered species) increase
near the ava at depths from 6 to more than 30 feet (2 to 9 m)
(ASCRI~118B10).

The reef margin is found relatively close to shore along
the northern perimeter of Masefau Bay, causing inshore and deep
water fish assemblages to occur in close proximity. High coral
cover and 1large boulders on the reef margin and front provide

(N\habitat for cryptic fishes. The fish fauna is both abundant and
diverse. At least 82 species are recorded, most of which are
members of the butterflyfish, wrasse, or damselfish families.
Dominant species include atherinids, the butterflyfish, Chaetodon
reticulatus, the surgeonfishes, Acanthurus nigrofuscus, A. ni-
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Ygroris. and Naso lituratus, the damselfishes S
Tatis ’ T » Stegastes albofas-
clatus and Plectroglyphidodon dickii, the “wrasse, Tha]assg;a

hardwickei, and the surf perch, Kuhlia mugil (ASCRI-11FG).

The endangered green sea turtle (Chelonia mydas) is report-
ed 1n small numbers from Masefau Bay (15). o

JIIMASEFAU BAY

Masefau Bay is accessible by an unpaved road across the
mountain from Faga'itua Village (MAP 7) on the south coast of
Tutuila. Although steep in places, the road has been improved
and 1is passable by car except in very wet weather. This road
offers picturesque views of both the north and south coasts of
Tutuila (ASCRI).

The shoreline of Masefau Bay is easily accessible from a
gently-sloping backshore. Shallow sand between exposed boulders
along the base of the cliff northeast of Masefau Village can be
traversed by foot at high tide. Shallow nearshore areas of sand
and rubble extend northeast as far as Asaga Strait between
Tutuila and Nu'usetoga Islet (ASCRI). A private boat launching
ramp is located at Masefau (41).

The reef in Masefau Bay is regularly fished. Fishermen
frequent deep water areas in the center of the Bay as well as the
shallow reef flat (20). The Masefau reef flat (including Asaga
- Strait) is considered a *“critical use reef area® supporting
subsistence fishing by villagers (39). The most common activity
. 1s pole and 1ine fishing. Spearing (mata) ranks second and throw

‘netting (ki11) ranks third in popularity. Seine netting (upega)
and handlining at night from canoes follow in popularity. Gatala
honeycomb grouper), mataeleele (small emperor fish), filoa

large emperor fish), and savane (blue-lined snapper) are caught
day and night by pole fishing. In addition, lupota (small jack)
and sumu (triggerfish) are taken by day and malau (squirrelfish),
matapula (bigeye snapper), and malai (paddletail snapper) are
caught at night. Spearing results in day and night catches of
alogo (lined surgeonfish), pone (chocolate surgeonfish), laea
(large parrotfish), and eel. Fe'e (octopus), faisua (giant sea
'c]amg. fuga (small parrotfish), and wume (unicornfish) are
additional day catch, and papata (slipper lobster), wula (spiny
lobster), and crab are additional night catch by this method.
Throw-netting is a daytime activity yielding manini (convict
tang), alogo, pone, anae (adult mullet), fuafua (juvenile
mullet), lupota, and, seasonally, atule (big-eye scad), 1lo
(rabbitfish), and 1'asina (juvenile goatfish). The usual catch
from night handlining {is malau, matapula, malai, mataeleele,
savane, and filoa (20).

/MAPS.TEX/ - /AUG-80/
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’ 4 NU'USETOGA ISLET AND ASAGA STRAIT
' ,\ NKU'USETOGA ISLET

' The rare "ifilele” tree (Lutsia bijuga) 1is common on
Nu'usetoga Islet, a seastack north of Masefau Bay. Nearly all
the trees have regenerated from stumps after being cut down years
ago. Ifilele trees are highly prized for their wood, which s
still wused in Western Samoa to make “kava“ bowls. The existence
of the tree has been threatened by cutting for its wood value,
and Nu'usetoga Islet has been recommended as a natural area pre-
serve in order to protect the ifilele tree (15).

Nu'usetoga Islet is a possible roosting and nesting site
for the reef heron (matu'u; Egretta sacra sacra), a resident sea-
bird uncommon in American Samoa (15).

I FRINGING REEF

Basalt boulders l1ie at the base of the seacliff along the
southern side of Nu'usetoga Islet. The bottom offshore is an
uneven surface of consolidated 1limestone with rubble-bottomed
depressions. Depth varies from 2 to 10 feet (1 to 3 m). The reef
flat between Nu'usetoga Islet the Tutuila shoreline is about 240
feet (75 m) wide. The reef terminates in an abrupt drop to a
depth of about 60 feet (18 m) off the southeast face of
Nu'usetoga (ASCRI-11812).

The rcef face at depths of 15 to 20 feet (5 to 6 m) s ﬁ
characterized by 1limestone buttresses, some rising to within 5 X
feet (2 m) of the surface. Dead coral heads predominate on the y
spurs or buttresses. The bottom of grooves contain rubble, boul-

ders, and some silted areas (ASCRI-11813).

| ASAGA STRAIT

A reef flat lies between Nu'usetoga Islet and the shoreline
of Tutuila across Asaga Strait. The reef front at depths of 10
to 15 feet (3 to 5 m) 1s formed into a series of spurs and
grooves. Spurs 20 to 30 feet (6 to 9 m) wide rise to within 4
feet (1.2 m) of the surface between long, narrow (6 feet or 2 m
across) grooves (ASCRI-11B14).

FRINGING REEF

Coral is abundant on the narrow reef extending off the
southeastern side of Nu'usetoga Rock. Coral cover of 60% is
common and in some areas is as high as 80 to 100% of the bottom.
Acropora hyacinthus i1s most common (50% cover), with considerable
Pavona and large patches of staghorn Acropora present as well.
At least 25 species representing 13 genera are present on the
reef off Nu'usetoga and in Asaga Strait. The coral assemblage
lacks Acropora formosa, A. aspera, and others noted in Masefau
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bay. Most coral (90%) is alive, except along the sides of d -
sfons where much of the tabular Acgogggg ?s deadf Thefcrgzgf:f
thorns starfish (alamea; Acanthaster planci) are evident and ac-
tively feeding. Other conspicuous invertebrates include the bor-
. Ing sea wurchin (Echinometra mathaei) and gfant clams (Tridacna
H.. sp.) over one foot (0.3 m) across. Depressions in the reef sur-
* face are covered by an algal turf. Algae present include consid-
erable Ralfsia sp., encrusting 'corallines, and Dictyosphaeria
versluysii (ASCRI-11B12). . o

Areas of tabular Acropora hyacinthus and staghorn Acropora
recently 1iving on the reef front at depths between 15 and 20
feet (5 to 6 m) are now dead. A few live A. hyacinthus harbor
small, blue-rimmed burrows formed by a xanthid crab. A soft,
dark purple cyanophyte (blue-green alga) grows in patches on deep
slopes and a green alga (Halimeda discoidea) 1is common between
the branches of staghorn Acropora (ASCRI-11B13).

EASAGA STRAIT

i

;

i;
1}

On the north side of Asaga Strait, limestone spurs on the

upper reef face are scoured by waves and coral cover is only
about 5%. Coral cover is about 10% with branching Acropora most
common. However, most of the coral along the margins of the

grooves is now dead. Coral rubble is conspicuous (ASCRI-11B14).

NU'USETOGA ISLET AND ASAGA STRAIT

During low tide and calm seas, the southwestern to western
side of Nu'usetoga Islet 1is accessible across a reef platform
from Tutuila. Villagers from Masefau pole fish in Asaga Strait
on the Masefau Bay side of the reef (ASCRI).

COAST BETWEEN ASAGA STRAIT AND VAINU'U POINT

The cliffed coastline between Lepua Point and Tapisi Point
lacks beaches or fringing reefs. West of Tapisi Point is a small

cove fronting the family land of Q0a. The eastern margin of the
cove is a high cliff. Toward the head of the cove is a boulder
beach which merges with sand at the mouth of a stream. The beach

along the southwest perimeter of the cove is interrupted in one

place by an outcrop of lava rock. The west shore of the cove is

a cliff fronted by a narrow basalt bench 6 to 10 feet (2 to 3 m)
across. (ASCRI-12S1). .

S

| FRINGING REEF OFF OA

. A reef fringes the small cove fronting the family land of
0a. Rubble 1is conspicuous on the reef front. Small patch reefs
rise to near the water surface from a depth of 30 feet (9 m) 1in
the cove (ASCRI-128B1).
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O0FFSHORE BOTTOM
b

3 Distribution of the crown-of-thorns starfish (alamea:
. Acanthaster planci) between Asaga Strait and Lepua Point éas moré
©or less limited to the coral bottoms off points of land 1in June
1978 (74). Coral kills attributable to this starfish are obvious
along the <coast between Lepua Point and Anape'ape'a Cove (Afono
Bay), where 50 to 100% destruction of coral bottom 1s common.
Only occasional Acanthaster are evident (35;74). In August and
September 1979, only about 20% of.corals on the upper reef front
at depths of 6 to 33 feet (2 to 10 m) off Lepua Point were alive
and Acanthaster were relatively abundant. About 10% of corals on
the upper reef front off Oa were 1iving at that time, and some A.
planci were present (75). Acanthaster are conspicuous on patch
reef slopes (30 feet or 9 m deep) off 0a, where corals consist
mainly of Porites and table Acropora (ASCRI-12B1).

 0FF VAINU'U POINT

The headland projecting seaward between 0a Village and
Anape'ape'a Cove lacks a reef. The bottom slopes abruptly to
depths of 30 to 40 feet (9 to 12 m) a short distance offshore.
A1l the coral in areas formerly having up to 90% coral cover at
depths of 30 to 40 feet (9 to 12 m) is dead (ASCRI-12B2).

A5

COAST BETWEEN VAINU'U POINT AND CRAGGY POINT (AFONO BAY)

The position of Pago Stream, which enters Afono Bay, was
probably determined by the bulky and dense Pioa and Afono
volcanic cones (54).

EASTERN SHORE OF AFONO BAY (ANAPE'APE'A COVE)

The eastern margin of Afono Bay 1s known as Anape'ape'‘'a
Cove. A pocket beach is present along the shore in the Cove,
although elsewhere, the shoreline is generally rocky and caves
are present at the head of the Cove. A neck of land about 50
feet (15 m) in elevation separates 0a Cove from Anape'ape'a Cove.
The land 1is well vegetated but probably allows easy access
between the two coves (ASCRI-12S2).

SHORELINE (AFONO BAY)

A pocket beach of white sand occupies the head of a small
cove at Gatia Point. The steep, rocky shore along the eastern
side of inner Afono Bay merges with a narrow beach composed
primarily of basalt and limestone rubble fronting Afono Village
at the bay head (49;ASCRI-12S2). This beach 1{s backed by a
rubble berm. Northwest of the village, the shoreline fronting
the school is protected by a steep rock revetment rising to ele-
vations of 9 to 14 feet (3 to 4 m). West of the revetment is a
narrow beach of basalt cobbles and calcareous sand. A delta off
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the mouth of Pago Stream divides the beach east of the revetment
into two crescents. The beaches are about 30 feet (9 m) wide and
consist of basalt cobbles and boulders, 1limestone rubble, and

silt. The beach east of the stream delta is undergoing minor
erosion (49).

Interbedded lava, tuff, and breccia are exposed along the
?gzgern side of Afono Bay on a 30 foot (9 m) high fault cliff

ANAPE'APE'A CAVES

Two caves are located at Anape'ape'a Cave, about 2,500 feet
(760 m) northeast of Afono Village. Access by land is difficult
because of high cliffs. At extreme low tide, both cave entrances
are accessible over the exposed reef flat. At high tide, entrance
is gained only by canoe or boat. The major cave is large and is
almost hidden by dense vegetation. An entrance about 30 feet (9
m) wide by 50 feet (15 m) high opens into a room at least 250
feet (76 m) long. The cave gradually narrows in width and height
and, through an opening 10 feet (3 m) wide by 3 feet (1 m) high,
opens 1into another room about 30 feet (9 m) wide, 20 feet (6 m)
high, and 50 to 60 feet (15 to 18 m) deep. The floor of the cave
is covered with deep guano deposits, and the back room is flooded
with water. The smaller cave is located at the water's edge
about 200 feet (60 m) north of the larger cave. The entrance is
about 20 feet (6 m) wide and 10 feet (3 m) high, and a single
large room {s about 75 feet (23 m) long. The floor of this cave
also is covered with guano (15).

FRINGING REEF (ANAPE'APE'A COVE)

The reef front 1in Anape'ape'a Cove exhibits 1limestone
buttresses separated by narrow sand channels, 6 to 10 feet (2 to
3 m) wide and 5 to 10 feet (1.5 to 3 m) deep (ASCRI-12B3).

FRINGING REEF (AFONO BAY)

The fringing reef at the head of Afono Bay extends 200 to
500 feet (60 to 150 m) offshore. The reef flat is irregular off
the central part of Afono Village, where small channels or borrow
pits are evident (49). A long, narrow ava (channel) bissects the
reef at the head of Afono Bay (62). The bottom consists of
volcanic and limestone boulders embedded in muddy sand at depths
of 20 to 30 inches (50 to 80 cm). The bottom east of the school,
of f a culvert, consists of smoothly rounded but somewhat
flattened boulders at depths of 4 to 5 feet (1.2 to 1.5 m)(43).
A large rubble fan 1{is exposed at low tide on the inner reef
fronting Afono Village and Pago Stream. Volcanic boulders are
exposed at low tide on the inner reef flat flanking the western
perimeter of the bay (ASCRI-12B5). Rock surfaces are thinly
covered by a matrix of sand, forams, and algae. Bands of calcare-
ous sand varying in width from 10 to 30 feet (3 to 9 m) lie be-
tween boulder areas about 50 feet (15 m) offshore. The reef mar-
gin 1s characterized by consolidated 1limestone with irreqular-
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ities of low relief (depressions, holes, crevices). Overall, the
substratum 1s relatively even. The reef margin drops off an
average of 6 feet (2 m) to the reef front, which is furrowed by
surge channels whose floors are paved with smoothly rounded but
somewhat flattened rocks averaging about 4 inches (10 cm) across.,
Some rocks are of volcanic origin -- others are limestone (48).
The reef front is characterized by considerable coral rubble at a
depth of 40 feet (12 m) off Gatia Point (ASCRI-12B4).

ANAPE'APE'A CAVES

The two caves are the"only known nesting sites on Tutuila
for the white-rumped swiftlet (pe'ape'a; Collocalia spodiopygia
spodiopygia). Their breeding cycle 1s disrupted by human intru-
sions into the caves. Trash and the remains of several wood fires
are scattered about the floor of the caves. Children reportedly
play in the caves. Adults frequently enter to capture swiftlets
to be wused as toys for younger children. Smoldering fires are
set to facilitate capture of the birds. Although the swiftlet is
widely distributed in American Samoa, it nests and breeds deep in
caves, a scarce habitat. Several hundred sacks of guano were
collected 1in the two caves several years ago for sale to the
government. Damage caused to the nesting swiftlet colony by the
collection of guano 1is wunknown, but the purchase alerted land
-owners to the availability and value of the guano and publicized
the existence of the caves. The major roost for the uncommon,
sheath-tailed bat (pe'ape‘avai; Emballonura semicaudata) in Amer-
ican Samoa is the larger of the two caves at Anape'ape'a Cove.
Thousands of bats inhabit the back of the cave, with only a few
found in the smaller cave. The 1length of the larger cave
probably accounts for the difference, as most of the bats occupy
a single room at the rear of the cave. The cave floor in this
room 1s covered with a water and guano mixture and access to the
room is difficult through the small entrance. Fires built in the
front room may disturb these bats when entering and 1leaving the
~cave, but the narrow opening and the wet, guano-covered floor
keeps most people out. Human disturbance may disrupt breeding
cycles (15).

FRINGING REEF (ANAPE'APE‘'A COVE)

. A1l table Acropora on the reef front off Anape'ape'a Cove

fas been killed by an infestation of the crown-of-thorns starfish
"~ (alamea; Acanthaster planci). A heavy mat of brown algae covers
the dead coral heads. Porites and some staghorn Acropora are the
only corals remaining alive. Acanthaster 1s stil1l present 1in
this area (ASCRI-12B3).

FRINGING REEF FLAT (AFONO BAY)

Boulders within 80 feet (25 m) from shore on the inner reef
flat west of Afono Village are sparsely covered by an algal turf,
enmeshed in a matrix of sand and an abundance of star-shaped
forams (Baculogypsina sphaerulatus). Padina sp., Valoniopsis sp.,
and scattered clumps of Halimeda sp. coated with forams are con-
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spicuous algae. Closely-set boulders in other areas support light
algal cover and minute serpulid worms (Hydroides). Large algal
covered, boulders occur at up to 165 faet (50 m) offshore, where
the algae-sand-foram matrix diminishes considerably, and encrust-
ing coralline algae and Dictyosphaeria sp. are more prevalent,.
Inshore areas within 80 feet (25 m) of shore are generally devoid
of coral, with only scattered heads of Porites lutea present.
The cowries, Cypraea moneta-and C. annulus, are common from 80 to
165 feet (25 to 50 m) offshore.. Coral cover is around 3% between
165 and 245 feet (50 to 75 m) from shore, with Porites andrewsi,
P. lutea, Pavona sp., and Psammocora sp. present. Small patches
of a pale bluish-green sponge are present. Fishes are uncommon
on the finner reef flat (within 165 feet or 50 m of shore), but
are common beyond 165 feet where closely-set boulders afford
shelter, Most abundant 1s the damselfish, Glyphidodontops
leucopomus, followed by the wrasse, Halichoeres margaritaceus and
Juveniles of the surgeonfish, Acanthurus lineatus (48).

Coralline algae dominate the reef margin. The sides of a
narrow ava cutting through the reef are lined with a fleshy red
alga. Coral cover increases seaward toward the reef margin,
where low colonies of Acropora humilis, and some tabular A.
hyacinthus appear. However, coral cover is only slightly more

than 52 (48).

FRINGING REEF FRONT (AFONO BAY)

Coral growth {is lush (90% cover) on the upper reef front to
a depth of 40 feet (12 m) off Gatia Point and elsewhere in Afono
Bay. Table and staghorn Acropora are most abundant. Some large
stands of Millepora and one large faviid (6 feet long by 3 feet
wide or 2 by 1 m) are notable (ASCRI-12B4;48). Below 40 feet,
-dead corals and <coral rubble predominate. Corals formerly
covered about 75% of the bottom at this depth, but most heads are
~now dead, and the crown-of-thorns starfish (alamea; Acanthaster
planci) is abundant (ASCRI-12B4). About half of the coral on the
upper reef front at depths of 6 to 33 feet (2 to 10 m) was alive
in August and September 1979, and Acanthaster were common (75).

~ The diversity of fishes 1s high along the reef front. The
dominant species is Acanthurus lineatus. Other common fishes are
the wrasses, Thalassoma hardwickei, T. quinquevittata, Hali-
choeres marginatus, H. margaritaceus, H. centriquadrus, and
Gomphosus varius, the surgeonfishes, Acanthurus glaucopareius, A.
nigrofuscus, A. triostegus, and Ctenochaetus striatus (toward the
base of the reef front), the damselfishes, Glyphidodontops leuco-
pomus, G. uniocellatus (toward the base of the reef front),
Stegastes albofasciatus, S. fasciolatus, and Plectroglyphidodon
dickij, the 'file fish, Oxymonacanthus 1longirostris, and the
butterflyfishes, Chaetodon citrinellus and (. reticulatus (43).

. AFONO BAY

Storm runoff following heavy rainfall depresses salinity
off a «culvert at the head of Afono Bay and causes nearshore
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waters to become brown and turbid. An additional sour

water discharge along shore is a spring issuing from tﬁz g;sgre§2
the seawall fronting Afono school. After a heavy rain

underwater visibility 1s reduced to less than 3 feet (1 m) ove;
the entire reef. Turbid waters are not unusual in the bay (48).

Afono Bay 1s better protected from high waves than most other
north shore areas (49).

d ANAPE’APE'A CAVES

The caves along the perimeter of Anape'ape'a Cove have been
recommended as a wildlife sanctuary in order to protect the only
known nesting colony of the white-rumped swiftlet (pe‘ape'a;
Callocalia spodiopygia spodiopygia) and the major roosting site
of the sheath-tailed bat (pe'ape‘'avai; Emballonura semicaudata)
(9;15). Tourists are presently charged to visit the caves (15). H

il Arono BAY i

|

The steep, rocky eastern margin of Afono Bay is accessible ﬁ

by traversing the reef flat. A sand beach at the head of the bay I
provides easy access to the reef flat (ASCRI). The reef fringing &

the western portion of Afono Bay i1s considered a "critical use
reef area” which supports subsistence fishing by villagers (39). "

Both the reef flat and deeper waters seaward of the reef are fre-
quented by fishermen (20). An informant living in Afono Village
reports that fishing occurs mostly on the reef front, with occa- \
sional gleaning for fe'e (octopus) on the reef flat, and night :
torching for lobsters near the outer part of the reef flat (48).

Pole and line fishing is the most active fishery. Throw-netting -
ranks second in popularity, and night-time handlining from canoes d

ranks third. Diving with home-made spears (mata) follows 1in i
popularity. Catches from these fisheries are generally similar %H
to fish species taken at Masefau (MAP 11) and Aoa (MAP 10) (20). it

:ﬂm |

COAST BETWEEN CRAGGY POINT AND VATIA BAY M
"

B COASTLINE ' ﬁy
The many-colored fruit dove (manu ma; Ptilinopus perousf &

perousi), considered an endangered species of land bird in :m“
American Samoa by one source, frequents the coast from Afono ity

Village to just west of Vatia Village (15). LH

OFFSHORE BETWEEN CRAGGY POINT AND AMALAU ;|
L

The crown-of-thorns starfish (alamea; Acanthaster planci) |
was not evident on forereef slopes between Craggy Point and

Amalau in June 1978 (74).

TU'ULAUMEA (STONE)

A legendary stone called Tu'ulaumea lies on the path along
the ridge between Amalau Cove and Vatia Village. According to
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legend a jilted suitor turned into stone and travelers from Vatia

to Afono Bay would not reach Afono unless they left a contribu-
tion of food on the rock (30).

VATIA BAY

The Vatia coast represents a pumice cone built with simul-
taneous flows of dense lavas. Erosion has removed most of the
pumice and all the basalt surrounding the north side of the cone.
The cone extended the shoreline near Vatia and diverted an
abnormally large area of drainage into Vatia Stream, causing this
stream to cut faster and deeper than adjcent streams (54). The
result was the deep, narrow embayment of Vatia Bay (49).

VATIA WETLANDS

Behind the village of Vatia is a low-lying area of marshy
soil covering nearly 7 acres (3 ha) which was formerly a coastal
marsh. Like most such marshes, little remains of the natural
vegetation due to cultivation of taro. A small area of mangrove
trees is found along a stream at the opposite end of Vatia Vil-
lage (77).

SHORELINE (VATIA BAY)

A white sand beach fronts the major part of Vatia Village
at the head of Vatia Bay. The 50-foot (15 m) wide foreshore
slopes up to a vegetated backshore at an elevation of 7 or 8
feat. Three small streams enter the bay, each forming a sand
delta. The northwestern section of the beach has undergone
severe erosfon, which has toppled coconut trees and undercut a
bridge. The 40-foot (12 m) wide beach contains limestone rubble
and terminates 1in a 2- to 3-foot scarp (to 1 m) eroded in the
backshore.

North of the beach, the shoreline 1is <characterized by
rudimentary shoreline protection structures, including concrete
pilings, seawalls, randomly-dumped rock, and an eroding revetiment
of concrete-filled sandbags. The structures are in poor condition
and probably prevent sand from reaching the beach. A steep rock
revetment stabilizes a section of the shoreline along the western
perimeter of the bay and fronting a public school. Northeast of
the school there is a steep beach of 1limestone rubble with
numerous basalt boulders at the shoreline. The 50-foot (15 m)
wide beach slopes up to a steep, densely-vegetated backshore at
an elevation of 7 feet (49).

A remnant of raised reef 8 feet (2.4 m) across projects 5
feet (1.5 m) above the fringing reef on the eastern side of Vatia
Bay. This feature is considered evidence of a former higher stand
of sea (54).

141




TUTUILA EASTERN DISTRICT WEST VAIFANUA’,CO.
' : 7
VATIA MAP 13 PHYSIOGRAPHYE

[
1
1
I

it
[

1 KN

il
1Fh
Ll

]

5 VATIA MAP 13 PHYSTOGRAPHY |

142



#  NORTHEAST COAST MAP 13

i ’
mcme REEF FLAT (VATIA BAY)

The fringing reef bordering Vatia Bay 1is about 400 feet
A (120 m) wide. The depth {s typically 0.5 to 1.0 feet (0.15 to 0.3
g m). The reef is bissected by a deep channel (ava) penetrating to
I within 100 feet (30 m) of shore off Vatia Village (49). In
general, a broad reef platform has not developed at Vatia and
numerous surge channels cut through the reef into the mid-reef
flat. The bottom slopes gradually to depths of over 60 feet (18
m) in the center of Vatia Bay (62).

Smooth basalt boulders, exposed at low tide, cover about
three-quarters of the inner reef flat fronting the school along
the western margin of Vatia Bay. Sand pockets occur between the
boulders. In one area, a large patch of calcareous sand extends
nearly to the seawall from about 35 feet (10 m) offshore. Beyond
60 feet (20 m) offshore, the number of exposed boulders is great-
ly reduced, and a low profile surface of sand and algae covered
rocks is present from 80 to 165 feet (25 to 50 m) offshore. Depth
is about one foot (0.3 m) in this area. Surge channels extending
from the front of the reef penetrate as much as 130 feet (40 m)
into shore. Irregular sand channels about 1.5 feet (0.5 m) deep
separate areas of elevated limestone (one foot or 0.3 m in depth)
from which sand 1is mostly absent. The inshore portions of the
surge channels represent a drop to a sand and limestone bottom of
about 2.3 feet (0.7 m). Just short of the reef front, at between
245 and 330 feet (75 to 100 m) offShore, depth varies from one
foot (0.3 m) on the tops of spurs to nearly 6 feet (2 m) in
grooves (48).

j
[ FRINGING REEF FRONT AND SEAWARD AREAS (VATIA BAY)

The reef margin and reef front exhibit a highly irregular
surface more complex than a spur-and-groove system. Many large,
isolated mounds of 1imestone project as high or nearly as high as
the reef flat but are separated from the main reef by narrow
channels about 6 feet (2 m) deeper than the reef flat. This
region is characterized by a maze of ever-deepeniang channels
reaching a depth of about 20 feet (6 m) some 330 feet (190 m)
of fshore. One patch reef at the outer edge of the reef measures
23 feet (7 mg across at its base and 15 feet (5 m) in height.
The patch reef is penetrated by a large cave. The reef front
drops from 20 feet (6 m) to 54 feet (17 m), terminating at a base
of calcareous sand bottom. The reef face has an irregular profile
with meandering channels whose bottoms are composed mainly of
coral rubble partially consolidated by encrusting coralline algae
(48). At the mouth of Vatia Bay, low-relief limestone character-
{zes reef slopes at depths of 15 to 20 feet (5 to 6 m)
(ASCRI-1481).

Seaward from the base of the reef, a predominantly sand
bottom slopes gradually away, punctuated by mounds of limestone
decreasing in size from 6 to 10 feet (2 to 3 m) to 1less than 3
feet (1 mg across (48).
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! FRINGING REEF FLAT (WESTERN VATIA BAY)

The inner reef flat fronting Vatia School is devoid of live
coral. Small pools in the exposed boulder zone near shore harbor
Juvenile damselfishes (Glyphidodontops glaucus, G. leucopomus,
and Abudefduf sordidus) as well as a few small blennies and
; gobies. The sea cucumber, Holothuria ludwigi is common under
3 rocks., Small xanthid crabs, hermit crabs, and occasional molluscs
; (Turbo sp.), are present. -Small hermit crabs are evident on
exposed boulders and on the seawall along shore. Cover by
encrusting coralline algae 1increases seaward across the reef
flat. A brown, encrusting form (Ralfsia sp.) is present as well
as pink, stain-like corallines. An algal turf enmeshed with sand
carpets rocks from 80 to 165 feet (25 to 50 m) offshore. Small
growths of Dictyosphaeria sp. are increasingly abundant seaward.
Live coral (Acropora humilis and Pavona sp.) is less than 1%
bottom cover. At around 130 feet (40 m) from shore, coral cover
reaches to 3%. Porites andrewsi and Psammocora sp. are addition-
ally present. Adults of Glyphidodontops glaucus are the most
comiion fish on the reef flat. Other moderately abundant species
are juvenile Acanthurus triostequs, Halichoeres margaritaceus,
and Stegastes albofasciatus. Rocks have progressively less
algal turf and more coralline algae beyond 165 feet (50 m) from
shore. Coral cover totals about 5% here and 1includes Acropora
humilis, Pocillopora verrucosa, and Millepora sp. Glyphidodontops
leucopomus 1s the most abundant fish. ~Juvenile Acanthurus
lineatus are common. The margins of surge channels penetrating
into the reef flat are lined with delicately-branching Millepora
and Acropora humilis but 1in some places appear scoured and
nullipore-covered. Dead coral overgrown by encrusting coralline
algae and other organisms occupies one portion of the outer reef
flat. The dead coral 1{s suggestive of a partial coral kill
dating about 1971-72. No crown-of-thorns starfish (alamea;
Acanthaster planci) were evident at that time (48).

A large variety of fishes occupy surge channels. The domi-
nant species at the inshore ends of channels and over the top of
the reef front 1s the surgeonfish, Acanthurus lineatus. Other
prominent species are A. achilles, the damselfishes, Glyphidodon-
tops biocellatus, Plectroglyphidodon dickii, P. lacrymatus,
juveniles goatfishes (especially Parupeneus bifasciatus), the
parrotfishes, Scarus sordidus, S. oviceps, S. capistratoides, S.
jonesi, the wrasses, Halichoeres marginatus, H. centriquadrus,
Thalassoma hardwickei, T. quinquevittata, Gomphosus varius, and
Macropharyngodon meleagris, the butterflyfish, Chaetodon citri-
nellus, and unidentified blennies of the genus, Cirripectes (48).

FRINGING REEF FRONT (EASTERN VATIA BAY)

Although fishes are not particularly abundant, the fauna is
diverse on the reef front along the eastern margin of Vatia Bay.
The assemblage includes at least 81 species, of which Scarus sp.
is most abundant. Ctenochaetus striatus and Ptereleostris evides
are abundant (76).

143



TUTUILA EASTERN DISTRICT
VATIA MAP 13
\
8 Mltllln £t
o ‘J\Cocktoomb Pt

144

WEST

VAIFANUA CO.

T

FLORA AND FAUNA §




———.

-

.

= .-m::;:—-:,d. = e

et

e o TR T S e o MEmA LT e -

tH
lj 3
i |
i

r :_‘
.\
- i
o
.i.
| I
il X
¢

WUIRTHEAD T LUADL MAP 13

In the outer portions of the surge channels and off the
reef .front, the dominant corals are Acropora hyacinthus and A,
humilis. Some very large heads of Porites lutea are present.
Live coral cover approximates 30% of the bottom. 1In one place, a
large mass of Porites lutea and P. (Synaraca) undulata measures
24 feet (7 m) across at the base and rises to a height of 15 feet
(b.m). A considerable amount of an alga (Halimeda sp.) grows on
this .coral block and a part of the surface is overgrown by an
tmmense colony of alcyonarian (soft) coral (48).

In the seaward portions of the surge channels and just over
the reef front, the same fishes occur as are found in the surge
channels behind the reef margin, but additional species are abun-
dant as well, including the damselfishes, Stegastes fasciolatus,
Pomacentrus vaiuli, and Chromis caerulea, the surqgeonfishes,
Acanthurus glaucopareius, Zebrasoma scopas, and Ctenochaetus
striatus, the wrasse, Stehojulis trilineata, and the filefishes,
Amanses scopas and Oxymonacanthus longirostris. Adult squirrel-
fishes, Myripristis adustus and M. borbonicus, as well as
snappers, Lutjanus fulvus, are common in a cave at the base of
the patch reef. The small damselfishes, Chromis iomelas and C.
acares, are the dominant plankton-feeding fishes above this patch
reef (48).

Several red algae (Amphiroa foliacea, Cheilosporum sp., and
Hypnea sp.) and Halimeda sp. are common in crevices on limestone
along the sides of surge channels. The lower portion of the reef
face 1s cut by <channels whose rubble bottoms are encrusted by
pink coralline algae (48).

Live coral covers 30 to 40% of the 1lower reef slope at
depths from 20 to 52 feet (6 to 16 m). The upper portion of this
region consists mainly of Acropora humilis, A. hyacinthus, Psam-
mocora contigua, and some mounds of Porites sp. A colony of the

_staghorn Acropora cf. teres, 6 feet (2 m) across, 1is notable.

The base of the reef front is characterized by stands of dead and
live coral, the Tlatter consisting mainly of mounds of Porites
(Synaraea) undulata in vertical and horizontal outgrowths and an
occasional head of branching Acropora and the delicate-branching
Seriatopora angulata near the Jlimestone-sand boundary. Along
vertical slopes of some limestone mounds are extensive foliacious
yellow colonies of alcyonarian soft coral 6 feet (2 m) across. A
smaller, mauve-colored species occuro nearby. The number of fish
species increases considerably on the lower reef front. Wrasses,
damselfishes, mullidae, and butterflyfishes are particularly
diverse, but few species are as common as those encountered on
the reef flat, 1in surge channels, and just off the reef front.
Notable are the damselfish, Chromis ijomelas, the blenny, Mei-
acanthus atrodorsalis, and the butterflyfish, Chaetodon reticu-
latus (48).

Limestone mounds scattered over the sand bottom 1in the
middle of Vatia Bay are covered by live Porites lutea and P. (S.)

144



TUTUILA EASTERN DISTRICT WEST VAIFANUA CO.

VATIA MAP 13 FLORA AND FAUNA

1 ,é’)

s ",!\,E;Q.t
SR

VATIA AP 13 ' WATER CONDITIONS

VATIA MAP 13 USE CONSIDERATIONS

145



—r L e . - — - . P - . P .z .. e

UL Loy vuUuno
TRV P

undulata. A stand of the black coral, Cirripa S S

mounds at a depth of over 65 feet (20 m)f“—ﬁ}$3$?531 266e2r8¥5 g:
unknown burrowing animal, possibly a polychaete worm, are evidant
on the sand bottom. A sparse growth of seagrass (Halophila sp.)
also occurs. In some areas, the dominant organisms are swall

anemones. Razorfish (Hemipteronotus) and gobies are present (48).

In August/September 1979, about 80% of corals on the upper
reef front in eastern Vatia Bay were alive. The crown-of-thorns
starfish (alamea;” Acanthaster planci) was present in low
abundance (75). The crown-of-thorns starfish was not evident on
forereef slopes between Vatia School and Pola Islet when checked
in June 1278 (74). Live coral once covered about 50% of the reef
front at depths of 15 to 20 feet (5 m to 6 m) east of Polauta
Ridge (at the mouth of Vatia Bay). About 90% of the coral is now
dead. Burrows of the sea urchin, Echinostrephus sp., are conspic-

uous on the scoured limestone bottom (ASCRI-14B1).

The fish fauna of the reef front along the southeastern
side of Vatia Bay {s diverse but fishes are not particularly
abundant. The assemblage includes at least 77 species. Scarus

sp. is dominant, followed in abundance by Ctenochaetus striatus
and Ptereleotris evides (76).

' VATIA BAY

Considerable freshwater seeps into Vatia Bay along its
western margin. Underwater visibility is about 50 feet (15 m) on
the reef flat and 80 to 165 feet (25 to 50 m) offshore from the
school (48).

I yATIA BAY

The reef fringing Vatia Bay is considered a "critical  use
reef area" supporting subsistence fishing by villagers (39).
Both the reef flat and deeper waters beyond the reef are fished
regqularly (20), but effort 1is <concentrated on the outer reef
flat. Much of the fishing effort is devoted to spearing, with
some torch fishing at night for 1lobster and fish (48).
Handlining at night from canoes, which usually takes place in
deep water beyond the reef (20;43), is a preferred fishing method
here. Spearing (mata) ranks second and pole and 1line fishing
ranks third in popularity. Throw-netting (kili) and rod and reel
fishing are 1less common activities. Catches from nighttime
handlining, spearing, pole and line fishing, and throw-netting
are generally the same fish species taken at Afono, Masefau, and
elsewhere along the northeastern coast of Tutuila (20).

/MAP12.TEX/ - /AUG-80/
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THE NORTHWEST COAST OF TUTUILA

Much of the northern coast of Tutuila <consists of ridges
and steep slopes extending down to a nearly reefless shore.
Drainage occurs in deeply-incised stream valleys radiating from
the summit of the old volcanic cone (15).

The major paved road which extends along the southern coast
of Tutuila ends at Poloa Village (MAP 21) at the northwestern end
of the island (64). An unpaved road continues from the crest of
Poloa road and winds through several valleys connecting the
villages (MAP 20) of Fagali'i, Maloata (where only a single
family 1lives), and Fagamalo (with a population of approximately
200) (ASCRI). A short paved road extends from Fagasa Village
(MAP 16) to Pago Pago (MAP 1) on the south shore of Tutuila (23).
An unimproved road descending to Maloata Village and Bay s
chained off for private use only (ASCRI). Other villages on the
north shore are not accessible by road and can be reached only by
boat or by hiking over trails across the mountains of Tutuila
(23).
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. COAST BETWEEN POLA ISLET AND VA'AQGEOGE COVE
HPOLA ISLET AND POLAUTA RIDGE '

Erosion has sculpted sheer cliffs in the rocks of a massive
volcanic plug at the northernmost point on Tutuila. Pola Islet
and the headland of Polauta Ridge are remnants of a larger land
mass which projected northward in the geologically recent past
(7?). The eastern side of Pola Islet is exposed to rough, wind
driven seas. A sea arch is present. The bottom deepens rapidly
immediately offshore. The western or lee side of the Island is a
sheer cliff. Waters on the lee of the Island are somewhat pro-
tected. The shoreline at Matalia Point at the northern tip of
it Pola Islet 1is composed of 1low-lying volcanic rocks (ASCRI-
8l 1352,8B3).

L VAIAVA STRAIT

Vaiava Strait is the narrow pass between Tutuila and Pola
Islet. Volcanic rocks are awash at high tide along the Tutuila
shore of the strait (ASCRI-13S1). The shallow reef in Vaiava
Strait slopes rapidly to depths of 30 to 40 feet (9 to 12 m)
along its western face (ASCRI-13B2).

1
ii

1 FE

§POLA ISLET AND POLAUTA RIDGE

Pola Islet and the northwestern face of Polauta Ridge
provide nesting sites for at least eight species of scabirds,
including the white-tailed tropicbird (tava'e; Phaethon lepturus
dorotheae), brown booby (fua'o; Sula leucogaster plotus), red
footed booby (fua'o; Sula sula rubipes), grey-backed tern (Sterna
lupnata), blue-grey noddy (laia; Procelsterna cerulea), brown

noddy (gogo; Anous stolidus pileatus), black noddy (goqo; Anous
tenuirostris minutus), and white tern (manu sina; Gygis alba
pacifica). Possible nesters include the great frigatebird (atafa;

Fregata minor palmerstoni), Jlesser frigatebird (atafa; Fregata

ariel avciel), wedge-tailed shearwater (ta'i'o; Puffinus pacificus
pacificus), and white-throated storm petrel (Nesofregetta albigu-
laris). Pola Islet is a potential roosting and nesting site for
the reef heron (matu'u; Egretta sacra sacra). Bird populations
number in the thousands. Many of the Pola Islet birds, especially
frigatebirds, boobies, and noddies, have been subjected to
hunting pressure by residents of north shore villages. The
Australian gray duck (toloa; Anas superciliosa pelewensis), a
rare resjident waterbird, has been sighted occasionally at Vatia
Bay (MAP 13) east of Polauta Ridge. The west side of Polauta
Ridge 1{is one of only two localities in American Samoa where the
many-colored fruit dove (manu ma; Ptilinopus perousi perousi)
occurs (15).

§ VAIAVA STRAIT - POLA ISLET

Vaiava Strait is passable in small boats only at high tide
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and calm seas. The Strait and Pola Island are natural features
of both geologic and scenic interest. Waters in the lee of Pola
Islet are relatively calm and have .good potential for SCUBA
diving. Vaiava Strait offers skin diving opportunities over a
shallow reef, although water conditions are rough (ASCRI).

Pola Islet and Polauta Ridge are recommended as a wildlife
sanctuary to be closed to hunting, because of the large numbers
of seabirds that nest there and because of the presence of the
many-colored fruit dove (manu ma; Ptilinopus perousi perousi)

(15). Vaiava Strait is of considerable geologic and scenic inter-
est and has been designated a National Natural Landmark. The
landmark site 1includes Matalia Point, Cockscomb Point, Pola
Islet, and Polauta Ridge (72).

:kOUTHNEST OF POLA ISLET

Only 20% of the corals on the upper reef front at depths
between 6 and 33 feet (2 to 10 m) southwest of Pola Islet were
living in August/September 1979, The crown-of-thorns starfish
(alamea; Acanthaster planci) was present (75). All coral heads
at depths of 30 to 40 feet (9 to 12 m) on the western face of the
reef at Vafava Strait are dead. Formerly, coral cover was 5 to
10%, with Pocillopora verrucosa most common (ASCRI-13B2).

COAST BETWEEN VA'AOGEOGE COVE AND SAMITU'UTU'U POINT

]
i VA'AOGEOGE COVE

An inspection in June 1978 revealed no crown-of-thorns
starfish (alamea; Acanthaster planci) on bottom slopes within
Va'aogeoge Cove (74).

?gTAFEU COVE

i About 90% of corals on the bottom at depths between 6 and
33 feet (2 to 10 m) were living in August/September 1979. A few
crown-of-thorns starfish (alamea; Acanthaster planci) were pre-

sent (75).
CSAMITU'UTU'U POINT (=POINT NELSON)

Small streams near Samitu'utu'u Point (Pt. Nelson) flow in
hanging valleys because waves have cut back the coast faster than
streams have cut downward. Marine . erosion is rapid because the
coast is without a reef and composed of thin-bedded, weak lavas
and tuffs. The drainage area of each stream is small (54).

4 OFF SAMITU'UTU'U POINT

An aggregation of crown-of-thorns starfish (alamea; Acanth-
aster planci) was mostly restricted to a point off Manofa Rock in
mid-1978 (74). However, by August/September 1979, only 5% of the
corals at depths of 6 to 33 feet (2 to 10 m) off Samitu'utu'u
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Point were alive. Acanthaster-was uncommon (75).

COAST BETWEEN SAMITU'UTU'U POINT AND SI'UFAGATELE POINT

)
]

{0FFSHORE - MULIVAISIGANO POINT TO FAGASA BAY

A

A few crown-of-thorns starfish (alamea; Acanthaster planci)
were observed on forereef slopes. between Mulivaisigano Point and
Fagasa Bay 1n mid-1978. However, some coral areas appeared undam-
aged, whereas coral heads in other areas appeared to have been
dead for 6 months to one year (74). About 60% of corals at depths
of 6 to 33 feet (2 to 10 m) were 1iving in Auqust/September 1979
off Muliulu (Southworth) Point. Acanthaster was sparse (75).

Recently dead coral heads and numerous crown-of-thorns
starfish were first noticed in American Samoa in late 1977 on the
fringing reef at Fagatuitui Cove (3;45;73;74). In mid-1978, few
Acanthaster were observed on forereef slopes between Mulivai-
sigano Point and Fagasa Bay. Numerous living coral areas inter-
spersed with dead regions along this sector suggest that starfish
distribution must have been patchy (74).

COAST BETWEEN SI'UFAGATELE POINT AND CAPE LARSEN (FAGASA BAY)
QFAGASA BAY AND HINTERLAND

Fagasa Bay is a deep indentation 1in the predominently
cliffed northern coast of Tutuila. The valley 1s much larger than
its neighbors because its tributaries extended northeastward and
southwestward along the weak Jjunction of the pre-caldera and
caldera-filling 1lavas and captured an abnormally large area of
drainage (54). The villages of Fagatele, Fagasa, and Fagalea are
situated on a narrow coastal plain at the head of the bay (49).

f LE'ELE STREAM

Perennial Le'ele Stream discharges into Fagasa Bay near the
village of Fagasa (71).

L SHORELINE

The eastern perimeter of outer Fagasa Bay is a sea <cliff
eroded 1n volcanic rock.. The foreshore fronting Fagalea Village
is a beach composed of basalt cobble and boulders and silty-sand
20 to 30 feet (6 to 9 m) wide. A large proportion of the beach
material is of volcanic origin. The beach merges offshore with
sand and silt deposits on the reef flat. Along much of this
shore, a single row of large boulders has been ©placed at the
waterline. The shore to the southwest is characterized by a
narrow foreshore of basalt rubble backed by a scarp 5 or 6 feet
(2 m) high cut in recent roadway f{ll. The shoreline near Lesina
Stream mouth 1s protected by randomly-dumped boulders forming a
steep slope from sea level up to the 10~ or 12-foot (3 to 4 m)
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elevation. The mouth of Lesina Stream {s blocked by a sand bar.
The shore]ine between Lesina Stream and the boat ramp at Fagatele
is eroding. A rock revetment has failed. The roadway is located
at the edge of an eroded scarp (49;ASCRI-16S1).

A small boat ramp is located opposite the head of a large
ava off Fagatele Village. The narrow foreshore on either side of
the boat ramp consists of basalt cobbles and boulders. A sandbay
revetment stabilizes the shoreline of the Lea'atele School
grounds. The revetment is in poor condition due to erosion at
its base. A 30-foot (9 m) section at the northwest end has col-
lapsed. Rubble and boulders at the base of the 6 to 8 foot (1.8
to 2.4 m) high revetment are submerged at high tide. A 75-foot
(23 m) length of shoreline to the northwest of the revetment 1is
unprotected except for a few randomly placed concrete slabs.
Toward Sa'afelo Point there is a cliff with sea caves and grottos
at its base. Northwest of Sa'afelo Point, the cliff drops to a
sloping shelf of volcanic rock (49;ASCRI-16S52).

A 300-foot (90 m) wide reef fringes inner Fagasa Bay. The
reef 1is indented by two deep <channels (ava) positioned off
Agasi'i and Le'ele Streams (49). The inner reef flat frontinc
Fagalea Village consists of silty-sand to 150 feet (45 mf
offshore, with silt-covered rubble and small boulders out to a
distance of 300 feet (90 m) from shore (ASCRI-16B1). The depth
of the reef flat is one to two feet (0.3 to 0.6 m). The outer
reef shoals to an algal ridge at the reef margin (ASCRI-16B2;B3),
The reef front is steep and irregular, with an abrupt vertical
drop to a silty-sand bottom at a depth of 20 to 25 feet (6 to 8
m). Although spurs and grooves are not well developed, consider-
ab]e)re]ief and undercuts occur along the reef front (ASCRI-
1684).

JIREEF FLAT (OFF FAGALEA VILLAGE)

Coral is nearly absent from the inner reef flat off Fagalea
Village. Only scattered heads of Porites lutea are present. No

other invertebrates are conspicuous within 300 feet (90 m) of
shore except for an occasional mollusc (Cypraea annulus). The
flora 1includes patches of silt-covered Actinotrichia sp. and
isolated patches of Ralfsia sp. and Halimeda cf. opuntia (ASCRI-
1681).

Coral cover variles between 10 and 30% on the outer reef
flat beyond 360 feet (110 m) from shore. Encrusting Leptastrea
purpurea and Acropora humilis are most common, with some encrust-
ing Montipora sp. present. Sea cucumbers (Synapta maculata) are
present. Ralfsia sp. is the most common alga and encrusting Poro-
lithon sp. and Actinotrichia sp. are conspicuous (ASCRI-1682).

Coral cover is generally 10 to 15% (reaching 25%) at the
reef margin and consists largely of tabular Acropora hyacinthus,
with clumps of several staghorn species (A, intermedia and A.
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robusta) and others occurring in depressions and down the reef
front. At least 18 coral species representing 13 genera are pre-

sent on the reef flat and reef front in southeastern Fagasa Bay.
The coralline alga, Porolithan Sp., encrusts the reef margin.
Dense growths of Halimeda cf. discoidea are common. The sea
ngg;n, Echinostrephus sp., is conspicuous in burrows (ASCRI-

= o e,

Fish abundance and species diversity are low on the reef
flat in  front of Fagalea VilTage. At least 12 species are pre-
sent, but most individuals are juveniles. Large schools of young
mullet (Mugil vaigiensis) inhabit nearshore areas. Damselfishes
(Glyphidodontops cyanea, G. glaucus, and G. leucopomus) are domi-
nant on the reef flat (ASCRI-16F1).

Nl REEF FRONT (OFF FAGALEA VILLAGE)

Coral cover is as much as 40% on the reef front. Tabular
Acropora are most common. Considerable coralline algae encrust
reef slopes. Acanthaster is rare (ASCRI-1684). The reef margin

.and slope shelter at least 24 fish species. Surgeonfishes and
damselfishes predominate. Stegastes albofasciatus, Glyphidodon-
tops cyanea, and G. leucopomus are most abundant of the damsel-
fishes. Acanthurus lineatus and A. nigrofuscus are the most
common surgeonfishes. Wrasses are conspicuous -- Thalassoma
hardwickei, T. fuscum, and T. quinquevittata -are the most common

(ASCRI-16F2).

FRINGING REEF (OFF FAGASA VILLAGE)

Between the villages of Fagasa and fagatele, the inner reef
' flat consists of a broad rubble tract exposed at low tide (ASCRI-
¥ 1685).
i
§i FRINGING REEF (OFF FAGASA VILLAGE)

V% Except for a few species, fishes are not especially abun-
¢ dant on the vreef flat west of Fagasa Village. The assemblage
includes at least 50 species, most abundant of which is Glyphido-
dontops leucopomus. Common are Stegastes albofasciatus, Acanthur-

us lineatus, Glyphidodontops glaucus, and Halichoeres margarita-

] ceus (76).
\' FRINGING REEF FLAT (OFF FAGATELE VILLAGE)

¥

Volcanic boulders, 1 to 5 feet (0.3 to 1.5 m) across, are
exposed at low tide off the seawall at fFagatele Village. The
inner reef flat, which extends 50 to 60 feet (15 to 18 m) from
shore, is partly silty-sand near shore, but predominantly consol-
idated limestone (ASCRI-16B6).

The mid-reef flat extending out to about 150 feet (45 m)
from shore is a consolidated limestone bottom about 1 to 2 feet
(0.3 to 0.6 m) deep (ASCRI-16B7). The outer reef 1{is irreqular,
with channels and depressions scoring the limestone bottom. At
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the reef margin, 5 foot (1.5 m) deep depressions constitute short

§Eg1;FEEQU1€rtﬁr°°Ves; The channels and depressions are somewhat
ower a e margin, suggestive of 11 :

(ASCRI-16B8). 99 a ght algal ridge

- FRINGING REEF FRONT - FAGASA BAY (OFF FAGATELE VILLAGE)

The reef front drops abruptly to a silty-sand and rubble
bottom of inner Fagasa Bay. Some lTarge boulders are present on
the bottom. Depth in the inner-.bay ranges from 20 feet (6 m off
the reef front to 40 feet (12 m) off Sa'afelo Point (ASCRI-16B9).

' FRINGING REEF FLAT (OFF FAGATELE VILLAGE)

Coral cover is only about 1% on the inner reef flat off
Fagatele Village. Only occasional Leptastrea purpurea are con-
spicuous. A Timpet-like mollusc (Siphonaria sp.) and small barn-
acles inhabit silt-covered boulders near shore. The most common
algae are Halimeda discoidea, Actinotrichia sp., and blue-greens

(ASCRI-16B6).

Coral cover is 1 to 5% on the middle reef flat about 150
feet (46 m) from shore. Most common are small encrusting or
flattened colonies of several species. The stiff, red alga,
Actinotrichia sp., is abundant. Encrusting coralline algae and
Halimeda discoidea are common (ASCRI-1687).

Irregular spur and groove-like structures are nearly choked
with short-branched Acropora and Millepora, colonies of Acropora
intermedia, sheets of Acropora hyacinthus, A. cf. digitifera, and
scattered Porites 1lutea, totalling wup to 60% bottom cover.
Encrusting coralline algae (Porolithon sp.) are abundant, and
Actinotrichia sp. 1s common in depressions. lalimeda discoidea
is common at the reef margin. Scattered patches of a white sponge
are conspicuous. Burrows of the sea urchin, Echinostrephus, are
common (ASCRI-1688). A November 1978 survey of the spur-and

pora sp. Much Pocillopora cf. setchelli, P. meandrina, and large
heads of P. eydouxi occur in this area. Although <considerable
dead Acropora humilis was observed in deeper water near the surf
break, the cause did not appear to be Acanthaster predation.
Neither crown-of-thorns starfish nor feeding scars was evident

(34).

Fishes are abundant on the reef flat fronting Fagatele
Village, but most individuals are juveniles. At least 26 species
are recorded. Large schools of atherinids feed along the shore.
A surgeonfish (Acanthurus nigrofuscus) is common, as are juvenile
parrotfishes (Scarus spp.). Damselfishes (Dascyllus trimaculatus,
Glyphidodontops cyanea, and G. leucopomus) are conspicuous. The
most common butterflyfish is Chaetodon critinellus (ASCRI-16F3).
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REEF FRONT (OFF FAGATELE VILLAGE)

Coral cover is around 30% of the bottom on the reeof face
off Fagatele Village. Major species include branching Acropora

robusta, A. intermedia, tabular A. hyacinthus, and encrusting
Montipora. At least 23 species of coral {n 17 genera are present
on the reef flat and front off Fagatele Village. Some areas of
vertical reef front are covered by an anemone in colonies up to
20 feet (6 m) long. Another anemone (Rhodactis howesi) is present
but not common. Non-coralline-algae are not conspicuous (ASCRI-

1689).

Fishes are more diverse and abundant on the reef front than
on the reef flat opposite Fagatele Village. The fish assemblage
numbers at Jleast 34 species. Dominant species include the sur-
geonfishes, Ctenochaetus striatus, Naso lituratus, the butterfly-
fish, Chaetodon citrinellus, and the damselfish, Glyphidodontops
cyanea and G. glaucus. Juvenile parrotfishes, Scarus spp., are
abundant. Wrasses are generally conspicuous, especially Gomphosus
varius. The surgeonfish, C. striatus, is most common along the
upper reef slope, whereas N. lituratus is more common at the base
of the reef (ASCRI-16F4).

§OUTER FAGASA BAY

The reef slopes off Siufaga Point were first infested by
Acanthaster 1in early 1978 (45). Coral cover in the surge zone
of f Siufaga Point reaches nearly 95% and. is predominantly tabular
Acropora hyacinthus. In Acanthaster-devastated areas below -20
feet (-6 m), encrusting coralline algae and filamentous algal
turf cover the skeletons of dead tabular and branching Acropora
and account for 90% bottom cover (3).

Although Fagasa Bay was free of Acanthaster 1in February
19783, 1little 1live coral was found on deeper reef slopes ( 150
feet or 45 m or more) in a November 1978 survey. Coral cover was

high on the shallow forereef slopes, but numerous starfish were

observéd moving 1into this area (74). In August/September 1979,
about 40% of corals on the upper reef front at depths of 6 to 33
feet (2 to 10 m) were alive. Few Acanthaster were present (75).

An abundant and relatively diverse fish assemblage inhabits
the upper reef front off Siufaga Point. Most abundant of at least
54 species are Glyphidodontops leucopomus and Thalassoma quinque-

yittata. Although much less abundant, Spratellofides sp. and Ste-
gastes fasciolatus are common. Fish life is somewhat more diverse
but much less abundant at greater depths. At least 67 species
are present, with none particularly abundant. Chromis amboinen-

sis is most common (76).

COASTAL SPRING

An inland spring near the village of Fagasa 1s said to
represent the site where the daughter of the King of Fiji went
for water but was left behind because she dallied. A spring below
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sea level represents the site where her water container <cracked

when she went back to the beach and discov
departed (30). ered her boat had

| ISLETS (FAGASA BAY)

'Two 1s]ets off Fagasa Bay are named Le-ma'a-o-Sina and
Le-ma'a-o-Li'ava'a in memory of a Fijian king and his daughter
who, according to legend, were lost from their canoe (30).

il FAGASA BAY

Tropical cyclone "Elenore" (January 1973) damaged a seawall
and boat ramp and washed out about 800 feet (245 m) of roadway at
Fagasa (61;66). ’

The waters over the inner reef flat fringing Fagalea Vil-
lage are turbid. Underwater visibility is about 20 feet (6 m),
improving over the outer reef (ASCRI). Nearshore waters off
Fagatele Village are turbid. Underwater visibility is limited to
about 20 feet (6 m) within 60 feet (18 m) from shore. Visibility
improves to about 60 feet (18 wm) over the middle and outer reef
flat. Rubbish drifts down the ava from the shoreline and s
conspicuous at a depth of 30 feet (9 m) along the channel margin
northwest of Fagatele Village (ASCRI). A freshwater surface lens
after heavy rainfall interferes with visibility off the north-
western side of Fagatele Village near Sa'afelo Point (34).

A road to link Fagasa Pass to the television transmitter on
top of Mt. Alava was undertaken 1in early 1976 as a training
exercise by the U.S. Army 84th Engineer Battalion. Complaints of
pollution 1in Fagasa Bay resulted when soil washing down from the
barren roadcuts on the steep hillsides turned the bay water
muddy. Soon after completion, the gravel-surfaced road was
washing away during torrential rains (15). During construction
of the Mt. Alava Road, the normally clear waters of Fagasa Bay
became turbid because of soil erosion (39). However, washouts do
not prevent jeeps from getting almost to the television towers
(200?. The reef fringing Fagasa Bay below the Mt. Alava Road
shows extensive damage due to sedimentation of eroded soil from
the barren road cuts above. Sediment has completely covered an
extensive fringing reef area, causing damage so complete that the
reef is nearly devoid of 1ife (39). Freshwater is evident on the
surface of the bay following rainstorms (34).

. SHORELINE (FAGASA BAY)
The shoreline fronting the village of Fagatele 1is access-
ible down a concrete bag and block revetment, Access to the shore

at Sa'afelo Point is restricted by a c1iff. The reef flat can be
traversed on foot when low surf permits (ASCRI).

' FRINGING REEF (FAGASA BAY)

The reef in front of Fagalea, Fagasa and Fagatele villages
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Is considered a “critical use reef area" because of subsistence
fishing by villagers (39). The reef flat {s a regularly used
fishing ground, but fishermen also fish deeper waters off the
reef front. Spearing with homd-made spears (mata) 1is the most
popular activity, followed by pole fishing with rod and reel.
Throw-netting (kili) is less popular. Some seine netting (upega)
is also practiced. Spearing yields day and night catches of pone
échoco]ate surgeonfish), alogo (lined surgeonfish), and laea
large garrotfish). Day catches of malauli (large jack), fe'e
(octopus), fuga (small parrotfish), and faisua (giant sea clam)
are common. Night catches of crab, papata (slipper lobster), ula
(spiny lobster), and eel are common. Throw-netting, practiced
primarily by day, brings in catches of manini (convict tang),
alogo, pone, anae (adult mullet), fuafua (juvenile mullet),
lupota (small jack), and, in season, atule (big-eye scad), 1o
(rabbitfish), and {'asina (juvenile goatfish) (20).

Gill netting occurs on the outer reef flat at low tide
between Si'ufaga Point and Fagalea Village. Fish are driven into
the net from shore by splashing. Throw-netting and gill-netting
are undertaken near shore off Fagasa Village.

Fagasa Bay is one of the most popular and accessible areas
for boaters along the north shore of Tutuila because of a boat
launching ramp. The area is reached by a short drive from Pago
Pago over a road whose crest offers scenic.views (41). Fishing
with throw~-nets and bamboo poles takes place off the boat ramp.
Reef gleaning 1is practiced on the reef flat northwest of the
ramp. The outer reef and reef slope on the southwestern side of
Fagasa Bay is one of the more popular areas used by sport divers.
The narrow reef shelf off Sa'afelo Point descends steeply to
depths of 40 to 60 feet (12 to 18 m). The calm, clear waters
offer excellent SCUBA diving opportunities (ASCRI).

COAST BETWEEN FATUELO POINT AND FALEOTEINE POINT

The coastline westward from Fatuelo Point to the head of
Sita Bay is predominantly a sea cliff. Sea caves are conspicuous
features especially east of Faleoteine Point (ASCRI-16S3). The
cave located near Faleoteine Point is said to be the 1largest on
Tutuila (30). In places between Cape Larsen and Sita Bay, a slop-
ing shelf of volcanic rock borders the base of the cliffs. This
shelf is best developed near Agalua Rock, which is a series of
seastacks. Pools form in depressions in the shelf at the head of
a small cove west of Agalua Rock (ASCRI-16S3).

et - — s =

.y
L
3.
i
.
B
Y"
,r
1
g
[
g
'
Ji.b
1
i
A
i
m.
.
’ 3
'
BT
!
it
)
¥
13
"l:
%
?»
N
ki
4
|
i4
%»
3
i
b
i
1
Y

| OFF FATUELO POINT

Only 15% of corals on the bottom at depths of 6 to 33 feet
(2 to 10 m) off Fatuelo Point were living in August/September
1979. Only a single crown-of-thorns starfish (alamea; Acanthaster
planci) was recorded as present (43).
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i OFF CAPE LARSEN

Fishes are abundant in relatively shallow waters off Cape
Larsen, Abundance decreases markedly with depth to moderate
depths, but the deep water fishes are relatively abundant. Diver-
sity increases with depth. At least 58 species are represented
at shallow depths, at least 99 species at moderate depths, and at
least 134 species in deep waters. Most abundant in shallow waters
are Glyphidodontops leucopomus and Thalassoma quinquevittata.
Although much Yess abundant, Stegastes fasciolatus and Plectro-
9lyphidodon leucozona are common. Pomacentrus vaiuli, P. melano-
pterus, and Chromis iomelas are most common at moderate depths.
Pomacentrus melanopterus and Plectroglyphidodon dickii dominate
in deep water. P. lacrymatuys, Ctenochaetus striatus, and Chromis
acares are common (76). N

'GOFFSHORE BETWEEN CAPE LARSEN AND AGALUA ROCK

Although no Acanthaster planci were observed on the bottom
between Cape Larsen and Agalua Rock in January 1973, many dead
corals provided evidence of the prior presence of starfish in the
area (74).

i
i

ki OFF FALEOTEINE POINT

About 85% of corals on the bottom at depths of 6 to 33 feet
(2 to 10 m) off Faleoteine Point were living in August/September
1979. A few crown-of-thorns starfish (alamea; Acanthaster planci)
were present (75). ‘

|
|| FATUELO ROCK TO SITA BAY

Shoreline access from Fatuelo Rock west to Sita Bay is
severely restricted by steep sea cliffs and the absence of roads
and trails along the coast. This section of coast is accessible
by small boat during calm seas. The erosional features near and
including the seastacks known as Agalua Rock are of <considerable
geologic as well as scenic interest. The clear waters around
Agalua Rock have good potential for SCUBA diving during calm
seas. However, offshore waters can be rough along this wave
exposed coast (ASCRI).
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' COAST BETWEEN FALEOTEINE POINT AND OGEGASA POINT (SITA BAY)
" .
ISHOREL INE

At the head of Sita Bay there is a gently-sloping beach of
calcareous sand with some gravel and rubble. The beach merges
with the -reef flat, except along one section of the southeastern
shore where basalt boulders are present and the sand beach lies
behind the boulders (ASCRI-16S3). The western margin of the bay
is a rocky shore extending around Ogegasa Point (ASCRI-1751),
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[FRINGING REEF FRONT
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R The reef slope off the eastern side of Sita Bay drops to
! depths of over 50 feet (15 m) and has two distinct profiles: in
k. places the reef face exhibits spurs projecting within 10 to 15
i feet (3 to 5 m) of the surface from depths of 20 to 25 feet (6 to
¥ 8 m); elsewhere the reef face is characterized by a relatively
E steep dropoff with 1less prominent spur-and-groove development
1
i
[

(ASCRI-16B10).
S FRINGING REEF FLAT
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i Fishes are moderately abundant on the reef flat fringing
ﬁ the western side of Sita Bay. Glyphidodontops leucopomus is the
I most abundant form of at TJleast 50 species. Glyphidodontops
¥ glaucus, Acanthurus lineatus, and A. triostequs are common (76).
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FFRINGING REEF FRONT

Coral growth on the reef face along the eastern side of
Sita Bay 1s among the lushest in American Samoa. Cover approaches
100%, with abundant Acropora, unusually large numbers of Astreo-
pora sp., and considerable Pavona clavus and favids. The algae,
Ralfsia sp., Sphacelaria sp., and Halimeda are evident in addi-
tion to encrusting corallines. The burrowing sea urchin, Echino-
strephus sp., is common, especially along the sides of grooves on
the reef front. Sea cucumbers (Stichopus chloronotus) occur on
the shallow outer reef platform. There is no evidence of Acanth-

aster (ASCRI-16B10).

e i T e~ o b0 o A e A W b A S -

Fishes are moderately abundant on reef slopes along the
eastern side of Sita Bay. At least 54 species are present.
Wrasses are conspicuously absent along the reef front, although
common on the reef flat. Dominant species are the butterflyfish,
Chaetodon reticulatus, the surgeonfishes, Acanthurus lineatus and
A. nigrofuscus, the damselfishes, Dascyllus reticulatus, Glyphi-
dodontops cyanea and Pomacentrus coelestis, the wrasses, Gomphos-
us varius and Thalassoma hardwickei, and several species of adult

parrotfishes, Sc