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3. Executive summary 
A national-scale Marine Spatial Plan (MSP) is one of the four key strategies in the recently launched 
Samoa Oceans Strategy (SOS) 2020-2030. The SOS aims to use the MSP process to support 
ecosystem-based adaptation, while strengthening community engagement in actions that enhance 
resilience to the impacts of climate change. As part of the MSP process, the Samoan Government 
has identified Samoa’s special and/or unique marine areas (SUMAs). This report synthesises data, 
literature and the outputs of a dedicated workshop identifying the selected areas. 

The SUMAs were described, justified and scored according to four criteria: geographic explicitness, 
justification, information sources and legal obligations associated with each area. Each area (or 
site) was described in as much detail as the available information sources allowed, and was given 
a score out of 12. Offshore and inshore sites were scored separately to account for the different 
nature of these ecosystems and the varying amounts of information available about them. Through 
the workshop and following extensive background research and review, Samoa’s experts and 
stakeholders identified six offshore and 26 inshore SUMAs. Among the inshore SUMAs, 15 were 
on Upolu Island and 11 on Savai’i Island.

Samoa’s offshore SUMAs received scores between 7 and 10.5, reflecting the general lack of 
information available for Samoa’s offshore marine environments. The highest-scoring offshore site 
(Seamounts, ridges, guyots & escarpments) was described in greater detail in the available literature 
than most of the other sites; it was also morphologically highly complex. The lowest scoring site 
(Whale Migration Route) had a general lack of evidence to support its justification. Clear site 
boundaries and robust background information are important for spatial planning, and this was 
reflected in the scores received by each SUMA.

Among the inshore sites, the four highest-scoring sites were Vaiusu Bay mangroves (10), Northwest 
Savai’i (10), Palolo Deep (11) and Five Mile Reef (12). These sites were geographically clearly defined, 
held distinctly special attributes and included availability of high-quality relevant information. Most 
of the high-scoring sites included a range of different habitats in close proximity that had already 
been selected for protection due to their recognised ecological value. Low-scoring sites (4-5) were 
those selected for a single specific organism or attribute, or those for which very little information 
was available. 

Some of the sites were given a special and/or unique status due to their remoteness or difficult 
accessibility which resulted in their ecosystems remaining relatively intact. For example, coral reefs 
further offshore may have received a higher score because lack of exploitation and pollution increases 
biodiversity and resilience, generating more abundant flora and fauna and intact food webs. Spatial 
planning can take this into account directly and in the context of connectivity, whereby intact coral 
reefs could act as sources of larvae to replenish degraded reefs. 

Both high and low scores were useful for management; high-scoring sites could be prioritised for 
protection with greater confidence, while lower-scoring sites could be targeted for research. Future 
scoring systems may take into account levels of human use or impact, as this affects the intrinsic 
ecological value of a habitat, assemblage, population or ecosystem. The identification and scoring of 
SUMAs can guide the next steps in marine spatial planning, while also informing other management 
measures or environmental impact assessments potentially relevant to these locations.
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4. INTRODUCTION 
In Samoa, the ocean and its resources provide the basis 
for people’s livelihoods and food security, and contribute 
significantly to Samoa’s economy (MNRE, 2015). As the 
biodiversity and productivity of Samoa’s marine ecosystems 
underpins the resources that people rely on, protecting 
these ecosystems is paramount to ensuring their persistence 
in an uncertain future. This has become especially apparent 
during the global COVID19 pandemic of 2020. The Samoan 
Government’s Samoa Oceans Strategy (SOS) 2020-
2030 aims to support ecosystem-based adaptation by 
implementing a national-scale Marine Spatial Plan (MSP), 
while strengthening community engagement in actions 
that enhance resilience to the impacts of climate change.

Marine Spatial Planning, or MSP (also referred to in Samoa 
as Ocean Planning), is a practical way of balancing the 
demands of human activities with the need to maintain the 
health of the ecosystems on which those activities depend. 
This is especially important in Pacific Island countries, where 

~98% of the area under each nation’s jurisdiction is ocean. 
Marine ecosystems are known to be in decline globally, 
mostly due to human activities, but there is recognition 
that it is possible to manage human activities to minimise 
these impacts. The Ocean Plan involves an organised 
and transparent inter-sectoral and participatory public 
process of identifying and achieving economic, social and 
ecological objectives. The intended result of the Ocean 
Plan is to spatially organise human activities to ensure 
they are ecologically, economically and socially sustainable. 
One of the steps in the MSP process is to identify special, 
unique marine areas (SUMA) and determine their need for 
research, management or protection.

On March 4th 2020 the Ministry of Natural Resources 
and Environment (MNRE), with technical support from 
the International Union for the Conservation of Nature 
(IUCN), conducted a Special, Unique Marine Areas (SUMA) 
workshop. The overall objective of the workshop was to 
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5. METHOD 

identify and map the special and/or unique marine areas 
of Samoa, including to:

•	 confirm existing inshore priority sites (KBAs);

•	 review current information to identify potential new 
inshore SUMAs;

•	 review current information to identify offshore 
SUMAs;

•	 map the boundaries of inshore and offshore SUMAs; 

•	 update participants about the overall MSP Project.

This report consolidates the workshop outcomes by 
synthesising and reviewing all available information, 
including existing knowledge and literature, to describe 
each SUMA chosen by participants. It is a central  building 

block significantly contributing to the foundation needed 
to implement MSP for Samoa by presenting and describing 
SUMAs within the country’s Exclusive Economic Zone 
(EEZ). This layer of data will be one of approximately 140 
datasets informing government decision-making about 
types of ocean zoning and levels of protection which 
should be afforded to different parts of Samoa’s marine 
environment. The SUMAs described in this report can also 
be used by the government when considering: permitting 
and licencing decisions and conditions,environmental 
impact assessments, policy development and governance 
processes, coastal and ocean development planning and, 
assessing risks associated with various intended uses in 
particular locations. 

This report describes the workshop and methods used to 
identify, describe and rate SUMAs in Samoa. The individual 
SUMAs are named, coded, justified, mapped, verified and 
scored in the results section.

On March 4th 2020 a technical workshop was held to 
identify SUMAs in Samoa (Appendix 2). For the purpose 
of this work, “Special” is defined as “better, greater, or 
otherwise different from what is usual; exceptionally good 
or pleasant” and “Unique” is defined as “being the only one 
of its kind; unlike anything else” (Oxford English Dictionary, 
2018). The workshop explicitly focussed only on biophysical 
values of the marine environment.  

5.1 Data gathering 
The Government of Samoa, together with the IUCN technical 
team, had collated, assessed, prepared and mapped open 
source and freely available data, in electronic or hard copy 
format, on the special and/or unique features of Samoa’s 
marine environment (Appendix 3). In total, there were 23 
datasets available for use in the workshop, of which four were 
related to natural risks, four to ocean uses, six to oceanography 
and thirteen to biodiversity. The total data have been delivered 
to all interested parties, including relevant government 
departments in Samoa.

5.2 Workshop and 
additional consultations
Nineteen participants representing a range of government 
ministries, CSOs and community fisheries experts were 
hosted to identify SUMAs in the inshore and offshore 
marine areas of Samoa (Appendix 1). These participants 
(and other contributors) had marine expertise on one 
or more of the following: inshore and offshore fish 
and other species, marine habitats and environments, 
high biodiversity areas, marine mammal areas, 
hydrology, findings from deep sea mineral explorations, 
oceanography, port works, fisheries and marine research. 

Existing available data on Samoa’s corals, geomorphology, 
mangroves and other key marine features were collated by 
the IUCN technical team to support the SUMA workshop. 
The MNRE also provided an overview and status of current 
priority sites for conservation in Samoa, including Key 
Biodiversity Areas (KBAs), Marine Protected Areas (MPAs) 
and community-based fish reserves. The IUCN technical 
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team presented the key criteria for selecting SUMA, which 
included (see also Rating of Samoa’s special and/or unique 
marine areas): 

1.	 the geographic explicitness (how specific is the 
boundary of the site); 

2.	 the justification for selecting a site;

3.	 the type and number of information sources available 
for the site; and

4.	 national or international obligations (species or habitats) 
relevant to the site.

Participants were divided into groups and asked to identify 
and define Samoa’s marine areas that were biologically 
and/or physically special and/or unique. In addition to the 
data described above, participants were provided with 
worksheets to complete for each site identified (Appendix 
4). To mark these areas, participants were also provided with 
maps of Samoa which were roughly three scales: ocean-
wide maps, dividing Samoa’s marine jurisdiction into three 
vertical sections; province-scale maps highlighting the land 
and adjacent waters of each province; and other hardcopy 
maps which emphasised each island group (roughly at scales 
from  1: 300 000 to 1: 11 000).

The workshop required participants to provide, for each 
identified site:

•	 a site name;

•	 a geographic description of the site’s location and 
boundaries;

•	 a justification. This could include information as to 
whether areas support, or are likely to support, rare, 
vulnerable or unusual habitats or species, threatened 
species, important life stages of key species, endemic 
species, physically or biologically outstanding attributes 
(e.g. unique geomorphology, high species diversity or 
high productivity);

•	 sources of information. These could be peer reviewed 
scientific papers, peer reviewed reports, other (“grey 
literature”) reports, traditional knowledge, data or 
personal communications from participants or other 
expert sources;  

•	 legal or other obligations to protect the site or species 
within the site; and

•	 follow-up tasks required to finalise the description 
of the site.

The workshop was followed by an extensive search for 
sources of information, including from experts unable to 
attend the workshop. Information was collected through 
online libraries that linked to peer reviewed journals and 
online “grey” (unpublished) literature. Species-specific 
obligations were supplemented by compiling a list of species 
occurring in Samoan waters that are listed in national and 
international conservation legislation (Appendix 5). 

All spatial data and information collected during the 
workshop were digitized and a map of each identified 
site was created. A geographic boundary for each site was 
produced in GIS from the minimum bounding geometry 
enclosing each site. The diagonal coordinates (latitudes/
longitudes) generated from this process were used to 
identify the geographic boundaries for Samoa’s SUMAs. 

5.3 Rating of Samoa’s 
special and/or unique 
marine areas
Samoa has a vast range of marine biophysical features 
which range from well known and understood, special or 
unique, to potentially requiring particular consideration 
when planning for the optimal use and management of 
the country’s ocean. Available information about each 
SUMA identified during the workshop, and consequently 
discussed in this report, varied. Hence, limited justification 
for a particular SUMA does not necessarily reflect its lack 
of importance, but rather a lack of previously conducted 
research about the area. Data from the workshop and other 
sources were used to systematically assess each site against 
the following criteria:   

a.	 Geographic explicitness – how well-defined and well-
justified the boundaries of the site are.  This is a relative 
assessment. For most sites, the exact boundaries were 
not well known and therefore the maps provided are 
indicative only. As with all the sites in this report, 
additional future information may result in improved 
definitions of boundaries. 

NOTE: All sites identified in this report exclude land above 
the high-water mark. For example, if a site demarcates a 
ring around a fringing reef of an island, then the SUMA 
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is understood to include the entire marine environment 
within that ring only up to the high water mark, and not 
the island itself.

b.	 Justification – how well and in how much detail the 
SUMA’s specialness and/or uniqueness can be justified. 
Is there available information about the site itself, or 
do we need to infer it from information about similar 
areas or habitats? This score refers to whether there 
is clear, abundant and convincing information to 
indicate whether the area is likely to support rare, 
vulnerable or unusual habitats or species, threatened 
or endemic species, important life stages of key species, 
or physically or biologically outstanding attributes such 
as unique geomorphology, high species diversity or 
high productivity. 

If the information provided is only generic to the type 
of site being described and not specific to the site 
located in Samoa, then the score under the criterion 
“Justification” was diminished by one-half to a whole 
point. A half point was subtracted from the score 
potentially received if  global site information was scarce 
(e.g. many offshore, deeper water sites). A full point 
was subtracted if a global wealth of site information 
exists, thereby increasing the chances of site-specific 
information (e.g. coral reefs). 

c.	 Information sources – refers to the information sources 
used to identify and justify the site, such as websites, 
reports, legal documents or peer-reviewed scientific 
articles. This determines the sources’ reliability and 
verifiability. Information that can be cross-referenced 
and triangulated via multiple information sources will 
more likely be correct. 

All the sites will have at least one, locally specific expert 
source, namely, one of the workshop participants. For 
some sites, only generic sources about the species or 
habitats in the SUMA will be available. In these cases, the 
generic sources will be counted as per the table below. 
For example, for the offshore, deeper water sites it is 

well understood that data are globally sparse and thus 
generic sources for these sites may be considered valid. 
However, for globally well-studied habitats, such as coral 
reefs or mangroves, thousands of generic sources exist. 
If these are included, each coral reef or mangrove SUMA 
will automatically receive the highest score. Therefore, 
for SUMAs containing globally well-studied species or 
habitats, only locally specific sources contribute to the 
criterion.

d.	 National or international obligations – do the areas 
host species or habitats for which the country has 
international obligations (e.g. under Conventions) 
or national obligations (e.g. under law)? Coral reefs 
automatically host a large number of organisms (e.g. 
even the corals themselves), so the “obligations” score 
for coral reef SUMAs is “1”, with additional scores added 
for specific organisms for which the SUMA was listed. 

Each proposed SUMA was scored as relatively low (1), 
medium (2) or high (3) against each of the four criteria. 
SUMAs scoring highly against all criteria ranked more highly 
overall. This meant that these sites had better and more 
reliable descriptions and were also likely to be relevant to 
the country’s existing environmental protection obligations. 
Sites scoring highly against just some of the criteria were 
nominated as medium-level SUMAs. 

The scoring system used is described in the table on the next 
page. Three points are allocated as the top “score” for each 
of the four criteria (geographic explicitness, justification, 
source - including both type and number of sources - and 
national and international obligations). The highest score 
possible is 12; the lowest is four. 

5.4 Overall prioritisation
The ratings of the criteria were added to give an overall 
score out of 12. A higher score means a site has a higher 
rating.
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Geographic Explicitness

1 Boundaries are quite loosely defined

2 Boundaries broadly match topographic or hydrodynamic features

3 Boundaries exactly match the biophysical features identified as important

Justification

1 One or two reasons (e.g. presence of organisms) justifying the site, with generic information sources

1 ½ One or two reasons (e.g. presence of organisms) justifying the site, with site-specific information sources

2 Three or four reasons justifying the site, with generic information sources

2 ½ Three or four reasons justifying the site, with site-specific information sources / five or more reasons justifying the 
site, with generic information sources

3 Five or more reasons justifying the site, with site-specific information sources

Source

Source Type

½ Expert advice from workshop participants

1 No peer reviewed papers are available but there are good reports available

1 ½ At least one peer reviewed scientific paper or report discusses this site (for inshore sites) or, for offshore sites, good 
peer-reviewed generic sources describing the main feature(s) of the site

Source Number

½ One source

1 Two to three sources

1 ½ Four or more sources

International/ National Obligations

1 One species / habitat with obligations

2 Two or three species/habitats

3 More than three species/habitat with obligations
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5.5 Layout of site information in report
For each SUMA identified in the workshop, this report provides the following information: a site name (for lesser known 
types of habitats we provide a broad definition of the habitat); a map; a summary table with the name and score of the site; 
the diagonal coordinates (latitudes/longitudes – see the last paragraph of Section 5.2 for details); a geographic boundary 
description; a descriptive justification for the inclusion of the site; relevant references; the number and type of sources 
used and the international and national obligations pertaining to the site and its key attributes.

15 16

 Site O 3: Geomorphological cluster 2

Figure 4. Site O 3: Geomorphological cluster 2

Geographic Cluster Site Name Site Code Overall Score

Offshore special, unique site Geomorphological Cluster 2 O3 8.5

Reference points Point labels Latitude Longitude

O3 A -13.3471012387171 -173.613443587703

O3 B -13.026257625773 -173.149674277549

Geographic description (score = 2) 
This SUMA is a submarine ridge that forms the westward 
extension of Savai’i Island, known as the Stearns Bank (IHO, 
2020). The geomorphological cluster includes the Tuapi’o 
and Si’usi’u Seamounts, both part of the Samoan Hotspot 
Trail on the Pacific Plate (Kendall and Poti, 2011; Koppers 
et al., 2008). The Tuapi’o Seamount is 3,465 m tall with the 
summit at a depth of 425 m and the ocean bottom at a 
depth of 3,890 m. It is considered small, with a volume of 
3,397 km3, elongated in an east-west direction with slightly 
irregular edges (Koppers et al., 2010b). The summit of the 
Si’usi’u Seamount is at a depth of 1,269 m, and the seamount 
is 2,359 m high.

Justification (score = 2) 
This SUMA was identified for its high biodiversity values, 
and as a marine mammal aggregation and migration area. 
Information about these values globally, and in Samoa 
generally, is detailed in Site O 2: Seamounts, ridges, guyots 
& escarpments and Site O 6: Whale migration route. 
Information presented there also pertains to this SUMA. 
The seamounts in these SUMAs have not been classified 
(GRID-Arendal, 2020), probably because they form part 
of a contiguous ridge, but parts of the SUMA have very 
high habitat suitability for cold-water corals (Davies 
and Guinotte, 2011). Modelling found that this area of 
Samoa’s EEZ also has very high upwelling frequency (> 
3.78%), indicating high primary productivity that favours 
aggregations of marine life (CMEMS, 2015a). 

An area surrounding the main islands, measuring 12,548 
km2 and extending into the southern portion of this SUMA, 
has been identified as an “Important Marine Mammal Area”, 
or IMMA (Marine Mammal Protected Areas Taskforce, 
2020). The criteria that led to the inclusion of this area 
include high abundance of humpback whales, spinner 
dolphins and rough-toothed dolphins, and the overall 
diversity of marine mammals (see also Site O 6: Whale 
migration route).

Type and number of sources (score = 2.5)
Two geological websites, one report and two peer-reviewed 
papers contained information specific to this SUMA. 
One map that showed modelled biophysical values had 
information specific to this SUMA, and one website had 
information about the importance of this general area for 
marine mammals. The general sources used to describe 
seamounts for Site O 2: Seamounts, ridges, guyots & 
escarpments and marine mammals for Site O 6: Whale 
migration route are also relevant here. 

Obligations (score = 2)
There are obligations to protect and sustainably manage 
many fish species, including some associated with 
seamounts, within the Fisheries Management Act 2016. 
The Land Surveys and Environment Act 1989 also describes 
obligations to protect some of the features associated with 
seamounts. Marine mammals and some sharks found around 
seamounts are included in IUCN Red List of Threatened 
Species, the Convention on Migratory Species (CMS), 
and the Convention on International Trade in Endangered 
Species of Wild Fauna and Flora (CITES). The Marine Wildlife 
Protection Regulations 2009 provide for the protection of 
marine mammals, turtles, sharks and species of conservation 
concern, such as those listed on international agreements.

Table 3. Site O 3: Geomorphological cluster 2

Geographic boundaries

site name map a geographic boundary description the number and type of sources used

a summary table with the 
name and score of the site

the diagonal 
coordinates

a descriptive justification for 
the inclusion of the site

the international and national 
obligations pertaining to the 

site and its key attributes
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6	 Results
This section provides information on all the SUMAs for Samoa identified during the expert workshop on 4th March 2020 
and during follow-up research. The SUMAs are grouped and presented as offshore followed by inshore sites.

6.1	 Offshore biophysically special and/or unique marine areas
All the offshore SUMAs within Samoa’s EEZ are depicted in the figure below.



Figure 1. Overview of Samoa’s offshore SUMA sites. 
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A trench is “a long, narrow, characteristically very deep and asymmetrical depression of the sea floor, with 
relatively steep sides” (IHO, 2008a). Trenches are generally distinguished from flat-bottomed troughs by 
their “V” shape in cross-section. Ocean trenches are the deepest parts of the ocean, commonly 6 to 10 km 
in depth (IHO, 2008a). 

Site O 1: Southern Trench

Figure 2. Site O 1: Southern Trench

Geographic Cluster Site Name Site Code Overall Score

Offshore special, unique site Southern Trench O1 8.5

Reference points Point labels Latitude Longitude

O1 A -14.4592629219276 -173.858425819102

O1 B -14.8976909190058 -172.514361838021

O1 C -15.8616703384386 -171.863697269349

Table1. Site O 1: Southern Trench

Geographic boundaries
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Geographic description (score = 2) 
The Southern Trench SUMA is the northern portion of the 
Tonga Trench, at the subduction juncture of the Pacific 
and Indo-Australian Plates. The Tonga Trench is 1,375 km 
in length and forms the eastern boundary of the Tonga 
Ridge. The boundary of the trench is defined by Harris et al. 
(2014). The western end of the SUMA leads into the Vitiaz 
Lineament, a continuation of the northern end of the Tonga 
Trench (Hart et al., 2004). The part of the Trench within this 
SUMA is between 5,300 and 7,600 m deep, and between 
two and eight km wide at the base (Hill and Tiffin, 1993), 
with an average depth of 7,100 m (Wright et al., 2000).

Justification (score = 1.5) 
This SUMA was selected for its unique habitat values. Ocean 
trenches contain the deepest biozones in the oceans, the 
abyssal (3,000–6,500m deep) and hadal zones (6,500–11,000m 
deep), both of which occur within the Tonga Trench (Jamieson, 
2011). The Tonga Trench is on average 6,000 m deep and 80 km 
wide, reaching a maximum depth at Horizon Deep of 10,882 
m (only 180m less than the deepest point of the ocean, the 
Mariana Trench) (Jamieson, 2011; Raitt et al., 1955). 

Generally, this deepwater habitat is known to host unique 
communities with high levels of species endemism due to 
their geographic isolation (IHO, 2008b; Jamieson, 2011). 
Species that inhabit trench ecosystems are adapted to 
conditions of darkness, extreme hydrostatic pressure, low 
temperature and limited food supply (Blankenship et al., 
2006). There is intense geological and tectonic activity in 
this corner of the Trench, which is thought to be migrating 
rapidly eastward at ~190 mm per year (Hart et al., 2004). 
The volcanic and seismic activity in this part of the Trench is 
part of what makes Samoa a geological “hotspot” (Koppers 
et al., 2008).

In 2012, the Scripps Institute undertook an expedition 
from Apia to the northern part of the Tonga Trench to 
conduct research in, or very close to, this SUMA (https://
www.livescience.com/23431-tonga-tench-mission.html). 
They deployed cameras and collected water and sediment 
samples from depths of up to 9,000 m to study microbial 
communities (Kharbush et al., 2016). Another study found 
a distinctive vertical zonation in scavenging amphipods 
close to this section of the Trench, suggesting that species 
coexisting in this harsh environment require foraging 
flexibility and deviations in reproductive traits, behaviours, 

and nutritional strategies to avoid direct competition 
(Blankenship et al., 2006; Blankenship and Levin, 2007).

Globally, over 1,000 species have been recorded in the 
hadal zone (> 6,500m), including fish and crustaceans (and 
excluding bacteria); some of these have been recorded 
from the Tonga Trench (Jamieson, 2015; Jamieson et al., 
2009). Because trench-associated animals are unable to 
cross the adjacent relatively shallow ocean, trenches are 
biologically isolated from each other (IHO, 2008b; Lacey 
et al., 2016). In the Tonga Trench, hydrostatic pressure 
and temperature are the strongest drivers of intra-trench 
assemblage composition, with a unimodal pattern of species 
diversity, peaking between 4,000 and 5,000m (Lacey et 
al., 2016). 

Different species assemblages occupy different depths 
along the slope of the Tonga Trench, and this pattern is 
most likely carried through to the associated ridge system 
(Jamieson, 2015). Trench topography provides a unique 
setting with regards to food supply, because organic 
matter (food) is accumulated at the deepest trench axis 
(Jamieson, 2011). This means that sometimes the deep 
trench seabed accumulates nutrients, and therefore hosts 
higher abundance and biomass of organisms than shallower 
portions of the trench slope (Leduc et al., 2016).

The waters above the Trench and associated ridge system 
support migrating sperm whales (pers. comm. T. Halafihi, 
CBD, 2011) and aggregations of marine mammals (SUMA 
workshop participants, pers. comm.). The waters over 
submarine canyons and trenches are the preferred habitat 
of the largest of the toothed whales, sperm whales, as 
they undertake deep dives to hunt for food, spending only 
around 13% of their time on the surface (Whitehead, 2002). 
Their association with upwellings and geomorphic features 
such as steep seamounts and canyons makes them useful 
indicators of hotspots of biodiversity and productivity 
(Mannocci et al., 2015). Modelling shows that the waters 
above the Tonga Trench have the highest dissolved oxygen 
concentration of the Samoan EEZ, suggesting high primary 
productivity (VLIZ, 2014). 

The Antarctic blue whale has been detected in the Lau Basin 
and in the northern Tonga Trench, within or close to this 
SUMA (Balcazar et al., 2017). Their calls were detected in 
June 2010, gradually increasing to a peak in December of 
that year. This was the first study to detect Antarctic blue 
whale calls in tropical waters during the summer, though the 
reason for their frequency in these waters remains unknown 
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(Balcazar et al., 2017). The entire Tonga Trench,which includes 
the portion in Samoan waters, is specifically named as one 
of the features in the Ecologically and Biologically Significant 
Area (EBSA) 26 – Tongan Archipelago – for its extreme depth 
and unique fauna. Samoa’s status as a geological hotspot is 
also recognised (Secretariat of the Convention on Biological 
Diversity, 2014). 

Type and number of sources (score = 3)
The Tonga Trench has been studied from a geological 
perspective since the 1950s (Crawford et al., 2003; Foley 
and Long, 2011; Raitt et al., 1955), due to resource-driven 
interests and the  feasibility of using remote sampling. Much 
less work has focused on the biology of the Tonga Trench, 
and the northern region of the Tonga Trench (in Samoan 
waters) in particular. However, this report draws upon ten 
relevant peer reviewed papers describing patterns elsewhere 
in the Trench. Three further sources  – the Scripps Institute 

website, a VLIZ map and the EBSA report – albeit mostly 
geological, are from within the SUMA .

Obligations (score = 2)
The Agriculture and Fisheries Ordinance 1959, the 
Fisheries Management Act 2016, and the Land Surveys 
and Environment Act 1989 have relevant regulations 
pertaining to the protection of deepwater habitats and/
or the species found here. Whales, which may be using 
the trench for feeding or during migration, are on the 
IUCN Red List of Threatened Species and also included 
in the Convention on Migratory Species (CMS) and 
the Convention on International Trade in Endangered 
Species of Wild Fauna and Flora (CITES). The Marine 
Wildlife Protection Regulations 2009 provide for the 
protection of marine mammals, turtles, sharks and 
species of conservation concern, such as those listed 
on international agreements.

	 Site O 2: Seamounts, ridges, guyots & escarpments
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Seamounts are “a discrete (or group of) large isolated elevation(s), greater than 1,000 m in relief above 
the sea floor, characteristically of conical form. Ridges are defined as “an isolated (or group of) elongated 
narrow elevation(s) of varying complexity having steep sides, often separating basin features” (IHO, 2008a). 
Guyots began as emergent seamounts and were then eroded, flattened and submerged (Harris et al., 2014). 
Escarpments are elongated and comparatively steep slopes separating flat or gently sloping areas (IHO, 2008b).

	 Site O 2: Seamounts, ridges, guyots & escarpments

Figure 3. Site O 2: Seamounts, ridges, guyots & escarpments

Geographic Cluster Site Name Site Code Overall Score

Offshore special, unique site Seamounts, Ridges, Guyots & Escarpments O2 10.5

Reference points Point labels Latitude Longitude

O2 A -13.3040184836617 -174.455802999663

O2 B -12.3943830025062 -173.534182200076

O2 C -12.0728556388552 -173.878436622866

Table 2. Site O 2: Seamounts, ridges, guyots & escarpments

Geographic boundaries
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Site O 2: Seamounts, ridges, guyots & escarpments

Geographic description (score = 2) 
This SUMA encompasses a cluster of geomorphological 
features at the western edge of the EEZ, including seamounts, 
ridges, guyots and escarpments. Samoa has 17 seamounts 
and guyots located wholly or partially within its EEZ, at 
least four of which occur in this SUMA (Figure 3). This area 
contains the Pasco Bank, and includes the Pasco, Toafe’ai 
and Toafilemu seamounts and three unnamed seamounts 
numbered 30, 38 and 39 in Kendall and Poti (2011); two 
of these have been variously known as the Horseshoe and 
Field guyots (Birkeland et al., 2007; Hart et al., 2004). Their 
heights range from 601 to 3,051 m, and their depths from 
the ocean’s surface range from 3,032 to 30m (Kendall and 
Poti, 2011).

Justification (score = 2.5) 
This SUMA was selected for its seamounts, a large number of 
geomorphological features associated with high biodiversity, 
and its role in the migration pathways and aggregations 
of marine mammals. The Pasco Banks is a long ridge-like 
seamount that rises to within 30 m of the surface, with coral 
reef habitats in its shallower reaches, and is considered one 
of the four main geological “provinces” of Samoa (Hill and 
Tiffin, 1993). Areas of complex geomorphology, such as 
those within this SUMA, are known as oceanic “hotspots” 
of life (Davoren, 2013), and are widely known to host 
higher biodiversity than surrounding waters, supporting 
rich benthic communities and attracting pelagic organisms 
(Letessier et al., 2019). 

As seamounts in Samoa have been poorly studied, much 
information is derived from other known seamounts in the 
area, especially American Samoa and Tonga. However, the 
ecological communities of one seamount may not necessarily 
be similar to those nearby. For example, Vailulu’u Seamount 
in American Samoa, which has been relatively well studied, 
is the only hydrothermally active seamount in the general 
area (Koppers et al., 2010a; Staudigel et al., 2006).

Harris et al. (2014) has classified the seamounts of the world 
based upon at least some of the physical parameters likely 
to determine the nature and diversity of species inhabiting 
them (e.g. depth of seamount base and summit, slope, 
size, height above seabed, shape of summit, etc). Globally, 
eleven types of seamounts occur; Samoa has five types of 
seamounts (Harris et al., 2014). This SUMA contains three 
seamounts classified as Group 2 (“large and tall with shallow 
peak: shallow”) and one as Group 3 (“intermediate size, 

large, tall and deep”); only one other Group 2 seamount is 
found in Samoa’s EEZ (GRID-Arendal, 2020). 

Seamounts with summits in the 30-150 m depth range are 
also likely to host mesophotic coral reefs; Pasco and To’afilemu 
Seamounts fall within this range, and potentially host 279 km2 
of coral reef ecosystem (see Table 6). Mesophotic coral reefs 
occur at depths that can support light-sensitive corals and are 
usually dominated by a combination of sponges, macroalgae 
and corals as the habitat-forming organisms (Hinderstein et 
al., 2010). These reefs can be highly biodiverse and have the 
potential to act as temporary climate refugia for shallow reef 
organisms. This is due to their depth range, which may minimise 
their exposure to increased sea-surface temperatures and 
intensified wave action, causing increasing degradation on 
shallow reefs (Linklater et al., 2019; Muir et al., 2018). 

Benthic taxa living below the photic zone on seamounts 
can include biogenic habitat-forming corals and sponges, 
anemones, crabs, sea stars, sea urchins, brittle stars, sea 
cucumbers, monoplacophorans and feather stars (Baker and 
Beaudoin, 2013; Clark et al., 2011; CSIRO, 2008; Sigwart et 
al., 2019). This area has very high habitat suitability for cold-
water corals (Davies and Guinotte, 2011). These bioherm-
forming corals can build extensive reef structures at depths 
of 1,000–2,000 m, providing an important habitat for a rich 
variety of seamount biota. They are however highly vulnerable 
to damage due to their extremely slow-growing life history 
(Fallon et al., 2014).

The deepwater seamount communities often have a high 
level of endemism, and likely to have different fauna on the 
leeward and windward sides (Marchese, 2014; Stone et al., 
2004). Species may be restricted to a chain of seamounts, 
to a few adjacent seamounts (such as the seascape in this 
SUMA) or even to a single seamount (Stone et al., 2004). 
Rates of endemism vary, from a low of 5-9% up to 52% 
(Stone et al., 2004). Richer de Forges et al. (2000) found that 
adjacent seamounts in New Caledonia shared only 21% of 
species, and seamounts approximately 1,000 km apart shared 
only 4% of species. However, seamounts and seamount-like 
features (e.g. ridges) can support high levels of endemism 
without being particularly large or isolated. Work by Koslow 
et al. (2001) and Rowden et al. (2002) (both in Stone et al. 
(2004)) showed that even relatively small underwater hills 
(100 to 400 m above the seafloor) had rates of endemism 
of 15 to 35%. 

Work in Tonga by Halafihi (2015) using chemical analysis 
of otoliths supports the premise of relative isolation of 
populations on seamounts by finding independent 
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populations of the flame snapper (Etelis coruscans) and 
crimson jobfish (Pristipomoides filamentosus) on seamounts 
in the north and south of Tonga. Hydrodynamic modelling 
shows that seamounts in this SUMA are a significant source 
of larvae, with up to 8,000 larvae spawned (the second-
highest category) (Kendall and Poti, 2011). The impact on 
the endemism rates of the seamounts in Samoa is unknown. 
However, the SUMA may be important for downstream 
habitats in times of recovery from disturbance (Jones et al., 
2007).

Modelling found that this area of Samoa’s EEZ has very high 
upwelling frequency and high nitrate concentrations indicating 
high primary productivity that favours aggregations of marine 
life (CMEMS, 2015a; CSIRO, 2009). Many seamounts exhibit 
a “positive biological cascade” effect, with elevated levels 
of primary productivity leading to higher concentrations of 
zooplankton, which can support a high abundance of benthic 
fauna and consequently large populations at higher trophic 
levels (Stone et al., 2004). This is likely to attract deepwater 
and pelagic species such as tuna, deep-water snapper, sharks, 
whales and dolphins (Baker and Beaudoin, 2013; Morato and 
Clark, 2007; Stone et al., 2004). 

The Pasco Banks is known to attract high densities of pelagic 
predators, including dogtooth tuna (Gymnosarda unicolor), 
wahoo (Acanthocybium solandri), skipjack tuna (Katsuwonus 
pelamis), marlin (Makaira mazara), yellowfin tuna (Thunnus 
albacares) and sailfish (Istiophorus platypterus)(The Fishing 
Website, 2020). These higher-order predators are known 
to play a key role in structuring pelagic and benthic trophic 
webs (Estes et al., 2011). 

Seamounts often host deepwater species that are very 
slow-growing and long-lived (Stone et al., 2004). Deepwater 
snappers such as Etelis coruscans and E. carbunculus are 
examples of this, and both are found in the general Samoan 
archipelago (O’Malley et al., 2019). Seamounts in Tonga 
have been noted to include endangered species such as 
the convict grouper, Epinephelus octofsciatus (pers. comm. 
T. Halafihi); Samoan seamounts are likely to host similar 
species. Combined with highly variable recruitment due to 
isolation and intermittent dispersal from other seamounts 
(if the species are not endemic to that seamount), this 
results in very delicate habitats with poor recovery potential 
vulnerable to overexploitation (Baker and Beaudoin, 2013; 
Stone et al., 2004). 

How biodiversity, including endemism, varies on seamounts, 
ridges and hills with parameters such as depth, surface 
productivity, temperature, substrate composition, organic 
flux to the seafloor, currents, oxygen level, latitude and 
other factors is unknown and unpredictable (Baker and 

Beaudoin, 2013; Stone et al., 2004). In Tonga, Halafihi 
(2015) identified different chemical signatures in otoliths 
of juveniles and adults of the flame snapper and crimson 
jobfish, indicating that these deepwater fishes use different 
parts of a seamount at different life-stages. Species new to 
science continue to be discovered each time seamounts 
are sampled and, due to the longevity of many of those 
species, they may provide valuable information regarding 
the workings of the ocean and the source of some parts 
of life on Earth (CSIRO, 2008; Stone et al., 2004). 

Seamounts, ridges and the seascapes between them, 
including shallower areas, play an important role for marine 
mammals during migration, breeding and feeding (Garrigue 
et al., 2015). The seamounts and ridges are also probably 
resting areas, navigational landmarks or even supplemental 
feeding grounds for whales (Garrigue et al., 2015). Telemetry 
studies have shown significant levels of individual fidelity to 
specific sites, such as seamounts, by highly migratory marine 
species, and basin-wide movements can be directed towards 
these locations (Luschi, 2013). However, research on marine 
mammals has not been conducted within this SUMA.

Type and number of sources (score = 3)
Three peer-reviewed papers, one website, one report 
and three maps that showed modelled biophysical 
values had information specific to this SUMA. General 
information about the biophysical attributes and values of 
the geomorphological features in this SUMA was reviewed 
from 20 peer-reviewed papers. Information about nearby 
areas was drawn from another four peer-reviewed papers 
which were geologically focused. 

Obligations (score = 3)
There are obligations to protect and sustainably 
manage many fish species, including some associated 
with seamounts, within the Fisheries Management Act 
2016. The Land Surveys and Environment Act 1989 also 
describes obligations to protect some of the features 
associated with seamounts. Marine mammals and some 
sharks found around seamounts are included in the 
IUCN Red List of Threatened Species, the Convention 
on Migratory Species (CMS), and the Convention on 
International Trade in Endangered Species of Wild 
Fauna and Flora (CITES). The Marine Wildlife Protection 
Regulations 2009 provides for the protection of marine 
mammals, turtles, sharks and species of conservation 
concern, such as those listed in international agreements.
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	 Site O 3: Geomorphological cluster 2

Figure 4. Site O 3: Geomorphological cluster 2

Geographic Cluster Site Name Site Code Overall Score

Offshore special, unique site  Geomorphological cluster 2 O3 8.5

Reference points Point labels Latitude Longitude

O3 A -13.3471012387171 -173.613443587703

O3 B -13.026257625773 -173.149674277549

Table 3. Site O 3: Geomorphological cluster 2

Geographic boundaries
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Geographic description (score = 2) 
This SUMA is a submarine ridge that forms the westward 
extension of Savai’i Island, known as the Stearns Bank (IHO, 
2020). The geomorphological cluster includes the Tuapi’o 
and Si’usi’u Seamounts, both part of the Samoan Hotspot 
Trail on the Pacific Plate (Kendall and Poti, 2011; Koppers 
et al., 2008). The Tuapi’o Seamount is 3,465 m tall with the 
summit at a depth of 425 m and the ocean bottom at a 
depth of 3,890 m. It is considered small, with a volume of 
3,397 km3, elongated in an east-west direction with slightly 
irregular edges (Koppers et al., 2010b). The summit of the 
Si’usi’u Seamount is at a depth of 1,269 m, and the seamount 
is 2,359 m high.

Justification (score = 2) 
This SUMA was identified for its high biodiversity values, 
and as a marine mammal aggregation and migration area. 
Information about these values globally, and in Samoa 
generally, is detailed in Site O 2: Seamounts, ridges, guyots 
& escarpments and Site O 6: Whale migration route. 
Information presented there also pertains to this SUMA. 
The seamounts in these SUMAs have not been classified 
(GRID-Arendal, 2020), probably because they form part 
of a contiguous ridge, but parts of the SUMA have very 
high habitat suitability for cold-water corals (Davies 
and Guinotte, 2011). Modelling found that this area of 
Samoa’s EEZ also has very high upwelling frequency (> 
3.78%), indicating high primary productivity that favours 
aggregations of marine life (CMEMS, 2015a). 

An area surrounding the main islands, measuring 12,548 
km2 and extending into the southern portion of this SUMA, 
has been identified as an “Important Marine Mammal Area”, 
or IMMA (Marine Mammal Protected Areas Taskforce, 
2020). The criteria that led to the inclusion of this area 
include high abundance of humpback whales, spinner 
dolphins and rough-toothed dolphins, and the overall 
diversity of marine mammals (see also Site O 6: Whale 
migration route).

Type and number of sources (score = 2.5)
Two geological websites, one report and two peer-reviewed 
papers contained information specific to this SUMA. 
One map that showed modelled biophysical values had 
information specific to this SUMA, and one website had 
information about the importance of this general area for 
marine mammals. The general sources used to describe 
seamounts for Site O 2: Seamounts, ridges, guyots & 
escarpments and marine mammals for Site O 6: Whale 
migration route are also relevant here. 

Obligations (score = 2)
There are obligations to protect and sustainably manage 
many fish species, including some associated with 
seamounts, within the Fisheries Management Act 2016. 
The Land Surveys and Environment Act 1989 also describes 
obligations to protect some of the features associated with 
seamounts. Marine mammals and some sharks found around 
seamounts are included in IUCN Red List of Threatened 
Species, the Convention on Migratory Species (CMS), 
and the Convention on International Trade in Endangered 
Species of Wild Fauna and Flora (CITES). The Marine Wildlife 
Protection Regulations 2009 provide for the protection of 
marine mammals, turtles, sharks and species of conservation 
concern, such as those listed on international agreements.
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	 Site O 4: Geomorphological cluster 3

Figure 5. Site O 4: Geomorphological cluster 3

Geographic Cluster Site Name Site Code Overall Score

Offshore special, unique site Geomorphological cluster 3 O4 8

Reference points Point labels Latitude Longitude

O4 A -12.8935576280266 -172.537589622693

O4 B -13.3811760039587 -172.206236696321

Table 4. Site O 4: Geomorphological cluster 3.

Geographic boundaries
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Geographic description (score = 2) 
This SUMA is a cluster of submarine ridge and guyots to the 
north of the island of Savai’i. Agavale Seamount, which makes 
up the western half of the SUMA, is 1,986 m tall with the 
summit at a depth of 995 m. Taumatau Seamount is 2,220 
m high with the summit at a depth of 820 m and the ocean 
bottom at a depth of 3,040 m. Considered very small with a 
volume of 869 km3, Taumatau seamount is relatively round 
and regular, with smooth edges. 

Justification (score = 2) 
This SUMA was identified for its high biodiversity values, 
and as a marine mammal aggregation and migration area. 
Information about these values globally, and in Samoa 
generally, is detailed in Site O 2: Seamounts, ridges, guyots 
& escarpments and Site O 6: Whale migration route. The 
information presented there also pertains to this SUMA. 
Agavale Seamount is classified as Group 3 (“intermediate 
size, large, tall and deep”) (GRID-Arendal, 2020); Taumatau 
Seamount is not classified. This area has very high habitat 
suitability for cold-water corals, especially around the 
peak of Taumatau Seamount (Davies and Guinotte, 2011). 
Modelling also found that this area of Samoa’s EEZ has 
very high upwelling frequency (> 3.78%), indicating high 
primary productivity that favours aggregations of marine 
life (CMEMS, 2015a).

An area surrounding the main islands, measuring 12,548 
km2 and extending into the southern portion of this SUMA, 
has been identified as an “Important Marine Mammal Area”, 
or IMMA (Marine Mammal Protected Areas Taskforce, 
2020). The criteria that led to the inclusion of this area 
include the abundance of humpback whales, spinner 
dolphins and rough-toothed dolphins, and the overall 
diversity of marine mammals (see also Site O 6: Whale 
Migration Route).

Type and number of sources (score = 2)
Two geological websites, one report and two peer-reviewed 
papers contained information specific to this SUMA. 
Two maps that showed modelled biophysical values had 
information specific to this SUMA, and one website had 
information about the importance of this general area for 
marine mammals. The general sources used to describe 
seamounts for Site O 2: Seamounts, ridges, guyots & 
escarpments and marine mammals for Site O 6: Whale 
migration route are also relevant here. 

Obligations (score = 2)
There are obligations to protect and sustainably manage 
many fish species, including some associated with 
seamounts, within the Fisheries Management Act 2016. 
The Land Surveys and Environment Act 1989 also describes 
obligations to protect some of the features associated with 
seamounts. Marine mammals and some sharks found around 
seamounts included in the IUCN Red List of Threatened 
Species, in the Convention on Migratory Species (CMS), 
and the Convention on International Trade in Endangered 
Species of Wild Fauna and Flora (CITES). The Marine Wildlife 
Protection Regulations 2009 provides for the protection of 
marine mammals, turtles, sharks and species of conservation 
concern, such as those listed in international agreements.
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	 Site O 5: Northern and eastern seamounts

Figure 6. Site O 5: Northern and eastern seamounts

Geographic Cluster Site Name Site Code Overall Score

Offshore special, unique site Northern and eastern seamounts O5 8

Reference points Point labels Latitude Longitude

O5 A -10.98514518 -174.0746709

O5 B -15.15213022 -172.1604661

O5 C -13.15717271 -171.4224675

Geographic boundaries

Table 5. Site O 5: Northern and eastern seamounts.
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Geographic description (score = 1) 
This SUMA Includes ten of the 17 seamounts and guyots 
found in Samoan waters, which are spread primarily across 
the eastern portion of Samoa’s EEZ, with one seamount in 
the northwestern corner of the EEZ (Table 6).

Justification (score = 2) 
This SUMA was identified for its high biodiversity values 
and as a marine mammal aggregation and migration area. 
Information about these values globally, and in Samoa 
generally, is detailed in Site O 2: Seamounts, ridges, guyots 
& escarpments and Site O 6: Whale migration route. The 
information presented there also pertains to this SUMA. In 
total, there are five types of seamounts wholly or partially 
in Samoan waters: six Groups 3 (intermediate size, large, 
tall and deep); four Group 2 (large and tall with shallow 
peak: shallow); two Group 4 (small with deep peak; most 
common type); one Group 4 (small with deep peak; short with 
moderately deep peak); and two Group 5 (small and short 
with very deep peaks; deepest type) (GRID-Arendal, 2020). 

This SUMA contains one of the Group 2 seamounts, 
four of the Group 3 seamounts, and all the Group 4 
(both types) and Group 5 seamounts in Samoa’s EEZ 
(Table 6). Modelling found that the northern portion 

of the seamounts lie in waters with very high upwelling 
frequency (> 3.78%), indicating high primary productivity 
that favours aggregations of marine life (CMEMS, 2015a). 
Geomorphological descriptions are available for three of 
the seamounts in this SUMA, but biological information 
about Samoa’s seamounts is generally lacking (MNRE, 
2013).

Uo Mamae Seamount, also known as the Machias Guyot, 
is part of the Samoan Seamount Chain. It has a relatively 
small (60 km) basal diameter and the top surface, which 
is a carbonate platform, reaches a depth of 600 m. It is 
elongated in a NW-SE direction and has a flat area at ~750 
m that is about 2.5 km wide and 8 km long. The guyot is 
located near the bend of the Tonga Trench, adjacent to 
Site O 1: Southern Trench. 

The northwest flank of the seamount has several volcanic 
cones 1-4 km in diameter, which appear to postdate the 
overall formation of the guyot (Koppers et al., 2010b). 
It lies in an area with very high (> 21.8%) downwelling 
eddy frequency and high dissolved oxygen concentration, 
indicating high primary productivity and the potential for 
aggregations of marine life (CMEMS, 2015b; VLIZ, 2014). 
This seamount also has very high habitat suitability for 
cold-water corals (Davies and Guinotte, 2011). The summit 
is smooth, which suggests undisturbed sediment cover, 
and foraminiferal ooze is thought to blanket the guyot 

Table 6. Morphotypes and characteristics of seamounts present in this SUMA. Names, where available, are reproduced from 
Kendall and Poti (2011).

ID or name Area (km2) Height (m) Peak 
depth (m) Type Description

1 141.68 2,999 2,367 3 Group 3: intermediate size, large tall and deep

Uo Mamae 1,406.05 5,017 601 10 Group 2: large and tall with shallow peak: shallow

3 278.42 3,319 1,774 3 Group 3: intermediate size, large tall and deep

Tisa 639.96 2,862 866 3 Group 3: intermediate size, large tall and deep

5 433.65 2,996 1,778 3 Group 3: intermediate size, large tall and deep

Unnamed 
Seamount 43 205.42 1,694 2,641 2 Group 4: small with deep peak, most common type

7 85.79 1,221 3,327 2 Group 4: small with deep peak, most common type

8 158.36 2,156 2,283 1 Group 4: small with deep peak, short with moderately deep peak

Unnamed 
Seamount 41 102.92 1,555 3,350 8 Group 5: small and short with very deep peaks, deepest type

12 785.04 1,340 3,430 8 Group 5: small and short with very deep peaks, deepest type
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Site O 5: Northern and eastern seamounts

(Coulbourn et al., 1989). Hawkins and Natland (1975) 
dredged cobbles, gravel, pahoehoe, and coral (presumably 
cold-water corals) from a depth of 1,380 m. 

Type and number of sources (score = 3)
One geological website, two reports and four peer-reviewed 
papers contained   information specific to this SUMA, 
although this was mostly geomorphological. Three maps 
that showed modelled biophysical values had information 
specific to this SUMA, and one website had information 
about the importance of this general area for marine 
mammals. The general sources used to describe seamounts 
for Site O 2: Seamounts, ridges, guyots & escarpments and 
marine mammals for Site O 6: Whale migration route are 
also relevant here.

Obligations (score = 2)
There are obligations to protect and sustainably manage 
many fish species, including some associated with 
seamounts, within the Fisheries Management Act 2016. 
The Land Surveys and Environment Act 1989 also describes 
obligations to protect some of the features associated with 
seamounts. Marine mammals and some sharks found around 
seamounts included in the IUCN Red List of Threatened 
Species, in the Convention on Migratory Species (CMS), 
and the Convention on International Trade in Endangered 
Species of Wild Fauna and Flora (CITES). The Marine Wildlife 
Protection Regulations 2009 provides for the protection of 
marine mammals, turtles, sharks and species of conservation 
concern, such as those listed in international agreements.

	 Site O 6: Whale migration route
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	 Site O 6: Whale migration route

Humpback whales undertake extensive annual migrations using consistent migratory pathways.

Figure 7. Site O 6: Whale migration route

Geographic Cluster Site Name Site Code Overall Score

Offshore special, unique site Whale Migration Route O6 7

Reference points Point labels Latitude Longitude

O6 A -12.3786789 -171.4634871

O6 B -13.86109856 -170.9579448

Geographic boundaries

Table 7. Site O 6: Whale Migration Route
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Site O 6: Whale Migration Route

Geographic description (score = 1) 
This SUMA is a swath of ocean that crosses the eastern 
portion of Samoa’s EEZ. The area is almost 200 km long 
and approximately 35 km wide.

Justification (score = 1.5) 
Workshop participants selected this locale because 
humpback whales, and potentially other marine mammals, 
use this area for their annual migrations. This SUMA 
contains one seamount of Group 4 morphology (small 
with deep peak; most common type) (GRID-Arendal, 
2020). Modelling found that the northern portion of the 
SUMA lies in waters with very high upwelling frequency 
(> 3.78%), indicating high primary productivity that 
favours aggregations of marine life (CMEMS, 2015a). The 
southernmost portion of the SUMA lies in an area with 
high (20.6-21.8 %) downwelling eddy frequency, also 
indicating high primary productivity (CMEMS, 2015b). 
These characteristics suggest a favourable environment 
for marine mammals.

Humpback whales occur globally as a series of geographically 
and genetically distinct populations that migrate annually 
between Antarctic feeding grounds and low-latitude breeding 
areas. The poleward summer migration of the Oceania 
population of humpback whales begins in waters that include 
this SUMA (Robbins et al., 2011). The island of Tutuila in 
American Samoa is a known breeding area for humpback 
whales, and high habitat suitability is also expected around 
Savai’i and Upolu Islands (Derville et al., 2018). 

Two tagged humpback whales near Tutuila, close to the 
boundary between Samoa and American Samoa, have 
undertaken the longest-known mammalian migration on 
Earth. The round-trip journey, between Samoan waters 
and feeding grounds off the Antarctic Peninsula, consists 
of 18,840 km (CBD, 2014; Robbins et al., 2011). As well as 
migrating between Samoan and Antarctic waters, individuals 
may also move between Samoa, Tonga, the Cook Islands 
and French Polynesia (Steel et al., 2018).

The breeding subpopulation of Oceania, which includes at 
least the southernmost portion of this SUMA near Tutuila 
Island, is listed as Endangered, and has been recovering 
more slowly than other populations (Constantine et al., 
2012). Research into habitat partitioning suggests that 
this SUMA may be utilised both for migratory movements 

and for adult groups (rather than mothers with calves), 
especially males engaged in acoustic breeding displays 
(Lindsay et al., 2016).

Photographs of the underside of the tail (fluke) and dorsal 
fins of humpback whales are regularly catalogued to monitor 
the movement patterns and abundance of these whales in 
Samoa during the months of August – November (MNRE, 
2013; Sesega, 2014). Based on this photo catalogue, a 
total of 65 unique animals have been documented over 
9 years of surveying, signifying that the population of 
humpback whales in Samoa is still considered low and 
vulnerable (MNRE, 2013). The MNRE has also collected 
genetic samples for DNA testing that could shed light on 
whether locally observed individuals are genetically linked 
to other mammals elsewhere in the region, or if these are 
genetically isolated and unique to Samoa (MNRE, 2013).

Overall, at least twelve species of cetaceans are known 
or likely to be present in Samoan waters (Table 8), all of 
which are widely distributed in the South Pacific (MNRE, 
2013). The MNRE documents and collects dorsal fin 
photographs of spinner dolphins, rough-toothed dolphins 
and short-finned pilot whales for individual identification 
to determine patterns of residency and the abundance of 
these dolphin populations in Samoa (MNRE, 2013). Most 
of the available surveys were conducted around the main 
islands of Savai’i and Upolu, and do not show the presence 
or abundance of marine mammals in this SUMA. Rough-
toothed dolphins, in particular, were shown to have high 
site fidelity to individual islands, and are unlikely to venture 
into deep waters (Albertson et al., 2017). One additional 
species, the Antarctic blue whale, may be present in Samoan 
waters as it has been detected in the Lau Basin and in the 
northern Tonga Trench within or near Site O 1: Southern 
Trench (Balcazar et al., 2017). 

An area surrounding the main islands, measuring 12,548 km2 
and extending into the southern portion of this SUMA, has 
been identified as an “Important Marine Mammal Area”, or 
IMMA (Marine Mammal Protected Areas Taskforce, 2020). 
The criteria that led to the inclusion of this area include 
the abundance of humpback whales, spinner dolphins and 
rough-toothed dolphins, and the overall diversity of marine 
mammals, including the dwarf sperm whale Kogia sima, 
Blainville’s beaked whale Mesoplodon densirostris, Cuvier’s 
beaked whale Ziphius cavirostris, short-finned pilot whale 
Globicephala macrorhynchus, false killer whale Pseudorca 
crassidens, pantropical spotted dolphin Stenella attenuata, 
sperm whale Physeter macrocephalus and bottlenose 
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dolphin Tursiops truncatus (Marine Mammal Protected 
Areas Taskforce, 2020). A 2010 survey of cetaceans 
throughout Samoan waters (but tending to remain close 
to the islands) recorded 31 sightings of cetaceans, with 

positive identifications of 14 humpback whales, 13 spinner 
dolphins and lower incidences of rough-toothed dolphins 
and Blainville’s beaked whales (Ward et al., 2010).

Species name Common name Presence
IUCN Assessment

Abundance Conservation Status

Megaptera novaeangliae Humpback whale Present Low Endangered*

Physeter macrocephalus Sperm whale Present Low Vulnerable

Balaenoptera acutorostrata Minke whale Present Low Vulnerable

Kogia sima Dwarf sperm whale Present Not listed Data deficient

Peponocephala electra Melon-headed whale Present Not listed Least concern

Tursiops truncatus Bottlenose dolphin Present Not known Least concern

Steno bredanensis Rough-toothed dolphin Present Not listed Least concern

Globicephala macrorhynchus Short-finned pilot whale Present Low Data deficient

Ziphius cavirostris Cuvier’s beaked whale Present Not listed Least concern

Mesoplodon densirostris Blainville’s beaked whale Present Not listed Data deficient

Pseudorca crassidens False killer whale Present Low Near threatened

Stenella longirostris Spinner dolphin Present High Least concern

Balaenoptera edeni Bryde’s whale Likely Low Least concern

Orcinus orca Killer whale Likely Low Data deficient

Stenella attenuata Pantropical spotted dolphin Likely Not known Least concern

Stenella coeruleoalba Striped dolphin Likely Not listed Least concern

Grampus griseus Risso’s dolphin Likely Not listed Least concern

Lagenodelphis hosei Fraser’s dolphin Likely Not listed Least concern

Balaenoptera musculus ssp. intermedia Antarctic blue whale Possible Not listed Critically endangered

Table 8.Whales and dolphins in Samoa’s waters. From MNRE (2013) and DEWHA (2009).

*Oceania subpopulation

Type and number of sources (score = 2.5)

Information to characterise this SUMA was obtained 
from two maps, one website, three reports and one peer-
reviewed paper, which modelled the habitat suitability of 
the southern portion of the SUMA for humpback whales. 
Further information describing marine mammal presence 
and movements in Samoa was obtained from seven peer-
reviewed papers and two reports.

Obligations (score = 2)
The Marine Wildlife Protection Regulations 2009 
recognises the protection of whales and dolphins as one 
of its main priorities. The marine mammals frequenting 
Samoan waters are on the IUCN Red List of Threatened 
Species, the Convention on Migratory Species (CMS) and 
the Convention on International Trade in Endangered 
Species of Wild Fauna and Flora (CITES). The Oceania 
population of humpback whales in particular is listed as 
endangered.
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6.2	 Inshore biophysically special and/or unique marine sites
All the inshore SUMAs in Samoa are depicted in the Figure 8.

Figure 8. Overview of the inshore SUMA sites
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Island
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Biophysically special, unique marine areas of SamoaSite UI 1: Vaiusu Bay mangroves

A mangrove is a woody tree or shrub that lives along sheltered tropical or subtropical coastlines. “Mangrove” can 
also be used as a term that refers to an entire community, where the trees and shrubs create habitat for other 
plants and animals, and the branching root system underwater hosts fish, especially juveniles (Smithsonian, 2018). 

Figure 9. Site UI 1: Vaiusu Bay mangroves

Geographic Cluster Site Name Site Code Overall Rating

Inshore sites – Upolu Vaiusu Bay mangroves UI1 10

Reference points Point labels Latitude Longitude

UI1 A -13.82829352 -171.7914506

UI1 B -13.8238695 -171.7745457

Table 9. Site UI 1: Vaiusu Bay mangroves

Geographic boundariesGeographic boundaries
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Geographic description (score = 2.5) 
The mangrove forest encompassed within this SUMA 
extends along the coast to the west of Apia on Upolu 
Island. The SUMA begins just south of Mulinu’u on the 
western side of the headland and extends around Vaiusu 
bay to Vaigaga for a total distance of approximately 3 km. 
Its southern edge is at Pesega and Fugalei. 

Justification (score = 1.5) 
The Vaiusu Bay mangrove stand, one of the two main 
mangrove stands in Samoa, is considered the largest 
mangrove area in eastern Polynesia (Iakopo, 2006; IUCN, 
2014; MNRE, 2013; Ropeti and Foliga, 2008; Skelton et 
al., 2000; Zann, 1999). Its proximity to Samoa’s capital city 
of Apia increases its value and vulnerability. Mangroves 
contribute to essential ecosystem goods and services which 
are especially important to the surrounding population. 
These include their high productivity as well as their role 
as nursery grounds and habitat for species important to 
fisheries (Ropeti and Foliga, 2008). 

Additionally, mangroves provide a buffer between land 
and sea that mitigates erosion, marine pollution and the 
impact of spring tides and storm surges (MNRE, 2001; 
Sesega, 2014). However, they are more readily subject 
to overexploitation, habitat destruction, pollution and 
degradation due to their proximity to the city (Iakopo, 
2006; Zann, 1999). Unfortunately, much of the information 
specific to this SUMA emphasizes the human impacts on 
the mangrove ecosystem, including the contamination 
of shellfish in the bay (MNRE, 2015), a rubbish dump in 
Vaitoloa (MNRE, 2001), sand dredging on the Mulinu’u 
Peninsula (Iakopo, 2006), and numerous changes in land 
use documented by Boon (2001).

Samoa hosts three species of mangroves (Rhizophora 
samoensis, Bruguiera gymnorhyza and Xylocarpus 
granatum), and 78 mangrove sites were recorded by Samoa’s 
Mangrove Ecosystems for Climate Change Adaptation and 
Livelihoods (MESCAL) Project team in 2013 (IUCN, 2014). 
However, a reduction from 1,250 ha estimated in 1991 
(MNRE, 2013) to 752 ha in 2009 (Ellison, 2009) shows a 
downward trend in mangrove cover.

Three mangrove communities are recognised in Samoa: 
mangrove forest consisting mostly of B. gymnorrhiza, 
mangrove scrub (rarely more than 5 m high) comprising 
a mixture of both R. samoensis and B. gymnorrhiza; and a 
community that favours X. granatum (Skelton et al., 2000). 
As none of the typically landward mangrove species are 
present in Samoa, much of the forest is occupied by Bruguiera 
(Ellison, 2009); together with R. samoensis, this species is 
well-represented in Samoa (Sesega, 2014). The species X. 
granatum is found in only one location, 2 acres in size, in 
Siutu Salailua in Savai’i (MNRE, 2013), and is considered a 
candidate for specific protection measures (MNRE, 2015, 
2001). The R. samoensis species dominates the mangroves 
in the Vaiusu Bay area SUMA (Saifaleupolu, 2015).

The dense root systems of mangrove forests trap sediments 
from rivers and reduce sedimentation and turbidity in the 
adjacent coastal waters, protecting coral reefs and seagrass 
beds. They stabilize the coastline and prevent erosion from 
waves and storms. In areas where mangroves have been 
cleared, coastal damage from hurricanes and typhoons 
is much more severe. Tropical mangrove trees also excel 
at storing carbon dioxide; they are considered the most 
carbon-dense ecosystem in the world, with most of the 
carbon underground (Sanderman et al., 2018). Modeled 
above-ground carbon biomass for Samoa is between 280 
and 320 Mg per ha, which is regarded as high (Hutchison 
et al., 2013). The restoration of degraded mangrove forests 
is considered a key tool for adaptation to climate change 
impacts such as sea level rise (Chong, 2014; MNRE, 2015). 

Samoa’s mangrove forests are home to a large variety 
of fish, eel, shellfish, and other invertebrate species that 
form an essential source of food for the country’s coastal 
communities (IUCN, 2014). Mangrove crabs (Scylla sp.) 
and ark shells (Andara spp.) comprise a high proportion 
of Samoa’s invertebrate fisheries for example (Table 10), 
comprise (Skelton et al., 2000). Mangroves also serve as 
nurseries for many fish species, including coral reef fish 
(MNRE, 2013), and provide habitat for birds and flying foxes, 
as well as hawksbill turtles and 26 species of epiphytic plants 
(Ropeti and Foliga, 2008). Within the two large mangrove 
areas of Vaiusu Bay and Sataoa-Saanapu of Safata Bay, 
thirty-five species of fish from twenty-two families have 
been recorded and a high abundance of the mullet Liza 
melinoptera (Boon, 2001).
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Biophysically special, unique marine areas of Samoa

Taxonomic group Species name Common name Samoan name IUCN CMS

BIRDS

Egretta sacra Pacific reef heron Matu’u LC

Aplonis atrofusca Samoan starling Fuīa LC

Anas superciliosa Pacific black duck Toloa LC II

Foulehaio carunculatus Wattled honeyeater ‘Iāo LC

Pluvialis dominica Lesser golden plover Tuli LC II

Ptilinopus porphyraceus Tongan fruit dove Manutagi LC

Rhipidura nebulosa Samoan fantail Se’u LC

Lalage maculosa Polynesian triller Miti-tai LC

Myiagra albiventris Samoan flycatcher Tolai NT

Myzomela cardinalis Cardinal honeyeater Segasegamau’u LC

INVERTEBRATES

Scylla serrata Mangrove crab Pa’alimago

Scylla paramamosian Green mangrove crab Pa’alimago

Uca spp. Fiddler crabs Pa’a

Cardisoma carnifex Land crab Tupa

Sesarma erythrodactyla Red claw mangrove crab U’a

Pinctada spp. Oysters Tifa

Crassostrea mordax Mangrove oyster Tio

Saccostrea glomerata Rock oyster Tio

Gafrarium tumidum Venus shell Pipi

Veneridae Venus shells Tugane

Andara spp. Ark shells Pae

Vasticardium spp. Coconut scraper cockles Matatuai/Asi

Cardiidae Sand cockles Tugane

Penaeidae Prawns Ula

Siphonopoma australe Peanut worm Ipo

FISH

Uropterygius concolor Brown moray eel Pusi gatala LC

Cirrhimuraena tapeinoptera Moray eel Gatauli

Muraenichthys macrostomus Worm eel Gatamea

Yirrkala lumbricoides Earthworm snake-eel

Anguilla marmorata Marbled eel Tuna LC

Chanos chanos Milkfish Ava LC

Zenarchopterus dispar Feathered river-garfish Ise LC

Kuhlia marginata Silver flagtail Lalele LC

Kuhlia rupestris Jungle perch Inato LC

Terapon jarbua Tiger perch Ava’ava LC

Ostorhinchus lateralis Humpback cardinalfish Fo LC

Alectis ciliaris African pompano Lupo LC

Table 10. Common species associated with Samoa’s mangroves, from Iakopo (2006), Boon (2001) and Saifaleupolu (2015). 
The status of each species on the IUCN Red List of Threatened Species and the listing in the CMS Appendices is included. 
LC: Least Concern, DD: Data Deficient, NT: Near Threatened. 
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FISH

Caranx ignobilis Giant trevally Malauli LC

Caranx melampygus Bluefin trevally Malauli apamoana LC

Caranx papuensis Brassy trevally Malauli sinasama LC

Leiognathus equulus Common ponyfish Mumu LC

Lutjanus argentimaculatus Mangrove red snapper Palu LC

Lutjanus fulvus Blacktail snapper Tamala LC

Lethrinus harak Thumbprint emperor Filoa-vai LC

Lethrinus variegatus Slender emperor Mataeleele LC

Gerres macrosoma Slender silver-biddy Matu LC

Gerres oblongus Slender silver-biddy Matu-loa LC

Mulloidichthys flavolineatus Yellowstripe goatfish Vete LC

Parupeneus indicus Indian goatfish Tauleia LC

Upeneus vittatus Striped goatfish Ula’oa LC

Monodactylus argenteus Silver moony Vavale LC

Poecilia mexicana Shortfin molly Fo-vai LC

Abudefduf septemfasciatus Banded sergeant Mutu LC

Chrysiptera biocellata Twinspot damselfish Tu’u’u

Chelon melinopterus Otomebora mullet Poi/Aua/Anae LC

Osteomugil engeli Kanda Anae LC

Crenimugil seheli Bluespot mullet Anae

Ophiocara porocephala Spangled gudgeon LC

Psammogobius biocellatus Sleepy goby Mano’o LC

Oxyurichthys tentacularis Goby Mano’o DD

Periophthalmus cantonensis New Guinea mudskipper Mano’o LC

Taenioides jacksoni Bearded eelgoby NT

Arothron manilensis Narrow-lined puffer Sue LC

Acanthurus xanthopterus Yellowfin surgeonfish Palagi LC

Acanthurus lineatus Lined surgeonfish Alogo LC

Ctenochaetus striatus Lined bristletooth Pone LC

Oreochromis spp. Tilapia Tilapia

Epinephelus maculatus Highfin grouper Gatala LC

Platybelone argalus platyura Keeled needlefish Īse LC

Siganus fuscescens Mottled spinefoot Lo

PLANTS

Brugueira gymnorrhyza Mangrove Togo LC

Xylocarpus granatum Mangrove Le’ile’i LC

Rhizophora samoensis Red mangrove Togo NT

Ficus tinctoria Dyer’s fig Mati LC

Hernandia nymphaeifolia Chinese lantern Pu’a

Taxonomic group Species name Common name Samoan name IUCN CMS
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Site UI 1: Vaiusu Bay mangroves

Taxonomic group Species name Common name Samoan name IUCN CMS

PLANTS

Erythrina variegata Indian coral tree Gatae LC

Colubrina asiatica Asian snakewood Fisoa

Barringtonia asiatica Fish poison tree Futu LC

Clerodendrum inerme Clerodenrum Aloalo tai

Asplenium nidus Bird’s nest fern Laugapapa

Phymatosorus grossus Wart fern Lauauta

Pyrrosia lanceolata One leaf fern Lau tasi

Vigna marina Beach pea Fue sina LC

Cyathea spp. Tree fern Olioli

Davallia solida Giant hare’s foot fern Laugasese

Hibiscus tiliaceus Beach hibiscus Fau LC

Hoya australis Wax plant Lau mafiafia

Pandanus tectorius Screw pine Lau fala LC

Paspalum conjugatum T-grass Vao lima LC

Morinda citrifolia Indian mulberry Nonu

Calophyllum inophyllum Alexandrian laurel Fetau LC

Dysoxylum spp. Dysoxylum Maota mamala

Bulbophyllum sp. Bulbophyllum Lili vao

Erianthus maximus Erianthus Fiso

Cananga odorata Ylang-ylang Mosooi

Histiopteris incisa Batwing fern Fiso vai

Davallia heterophylla Haresfoot fern Vao sosolo

Bulbophyllum apodum Fern Vao sosolo i le laau

Hymenophyllum imbricatum Filmy fern Vao sosolo i le papa

Inocarpus fagifer Polynesian chestnut Ifi LC

Lycopodium phlegmaria Tassel fern Laau fai pale

Ophioglossum pendulum Ribbon fern Laugapapa

Psilotum complanatum Flat fork fern

Taeniophyllum fasciola Leafless orchid

Davallia fejeensis Rabbit foot fern

Drynaria rigidula Oak leaf fern

Earina sp. Easter orchid

Asplenium polyodon Sickle spleenwort

Acrostichum aureum Swamp fern Saato LC

Terminalia catappa Beach almond Talie LC

Thespesia populnea Portia tree Milo LC

ALGAE
Ulva clathrata Sea lettuce

Chaetomorpha brachygona Green alga
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ALGAE

Chaetomorpha minima Green alga

Cladophora liebertruthii Green alga

Cladophora sp. Green alga

Rhizoclonium africanum Green alga

Boodlea composita Green alga

Cladophoropsis carolinensis Green alga

Boodleopsis carolinensis Green alga

Caulacanthus ustulatus Red alga

Gelidium pusillum Red alga

Gelidiella pannosa Red alga

Ceramium flaccidum Red alga

Ceramium upolense Red alga

Caloglossa leprieurii Red alga

Bostrychia tenella Red alga

Murrayella periclados Red alga

Polysiphonia howe Red alga

Calothrix confervicola Blue-green alga

Calothrix crustacea Blue-green alga

Lyngbya sp. Blue-green alga

Caloglossa adhaerens Blue-green alga

Type and number of sources (score = 3)
The mangroves in this SUMA were mentioned in six reports 
and three peer-reviewed papers; however, descriptions of 
their special, unique values are scarce and overshadowed 
with stories of their degradation. Information about the value 
of mangroves in Samoa more generally was found in four 
reports and two peer-reviewed papers, and supplemented 
with two peer-reviewed papers about the general role of 
mangroves in carbon capture.

Obligations (score = 3)
Mangroves are not protected under any specific legislation in 
Samoa, but the National Adaptation Programme for Action 
(NAPA) lists the reforestation, rehabilitation and sustainable 
management of forests as its second-ranked priority project. 
which includes mangrove forests. Conservation and the 
sustainable use of mangrove areas is also reflected in the 
overall vision of the Samoa National Biodiversity Strategy 

& Action Plan 2015-2020. Other legislation, such as the 
Fisheries Act 1988, the Forestry Management Act 2011 
and the Water Management Regulations 1992 also assist 
in the management of wetlands (which includes mangroves) 
and assessments of wetland importance. The majority of 
wetlands in Samoa are administered by village councils and 
individuals (IUCN, 2014); some villages have developed 
village rules (and related infringements) for mangrove 
area management and control that are sometimes further 
translated into bylaws recognized nationally at the statutory 
courts of law (Siamomua‐Momoemausu, 2013). Protection 
measures are underway, such as the Mulinu’u Mangrove 
Reserve mentioned in the CBD report (Sesega, 2014). 
Samoa is a signatory to the Ramsar convention, and some 
species that spend all or part of their life cycle in mangrove 
ecosystems are on the IUCN Red List of Threatened Species, 
the Convention on Migratory Species (CMS), the Convention 
on International Trade in Endangered Species of Wild Fauna 
and Flora (CITES), and protected under the The Marine 
Wildlife Protection Regulations 2009.

Taxonomic group Species name Common name Samoan name IUCN CMS

Taxonomic group Species name Common name Samoan name IUCN CMS
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	 Site UI 2: Toamua-Fale’ula mangrove area

Figure 10. Site UI 2: Toamua-Fale’ula mangrove area

Geographic Cluster Site Name Site Code Overall Rating

Inshore sites – Upolu Toamua-Fale’ula mangrove area UI2 7.5

Reference points Point labels Latitude Longitude

UI2 A -13.79491155 -171.8344879

UI2 B -13.80803022 -171.8077682

UI2 C -13.81622031 -171.8052535

Table 11. Site UI 2: Toamua-Fale’ula mangrove area

Geographic boundaries



34

Geographic description (score = 1) 
This SUMA is a narrow strip of mangroves lining the northern 
coast of Upolu from Toamua to Fale’ula, for approximately 
3.7 km. The mangroves are fragmented and interspersed 
with villages and cultivated land.

Justification (score = 1.5) 
The mangroves in this SUMA represent an extension of 
those in Site UI 1: Vaiusu Bay mangroves, albeit forming 
a narrower strip, and are also dominated by Rhizophora 
samoensis (Saifaleupolu, 2015). There are a few individual 
Brugueira gymnorrhiza, as the coastal geomorphology in 
this area favours the establishment and survival of species 
adapted to seaward conditions. A survey in 2015 discovered 
the presence of Xylocarpus granatum, which was previously 
thought to be absent from this area (Saifaleupolu, 2015). 
However, it is estimated that 80% of the mangroves in 
this SUMA have been destroyed, important species such 
as mangrove crabs and venus shells have declined, and the 
area is in urgent need of rehabilitation. The survey listed 
40 species of plants, 15 fish, 11 birds and six invertebrate 
species (contained within Table 10). Further information 
about the value and importance of mangroves globally, and 
in Samoa, is presented in Site UI 1: Vaiusu Bay mangroves, 
and also applies to this SUMA.

Fale’ula is also the site of a community-based fish reserve on 
the reef off the northern end of the SUMA. This is a useful 
safeguard to protect species that frequent the mangroves. 
For information on Samoa’s marine protected areas and 
community fish reserves, see Site UI 3: Lufilufi/Faleapuna 
Community-Based Fish Reserve. Information synthesised 
there is also relevant for this SUMA.

Type and number of sources (score = 2)
The general sources used to describe mangroves for Site UI 
1: Vaiusu Bay mangroves and Site UI 3: Lufilufi/Faleapuna 
Community-Based Fish Reserve are also relevant here. 
Additionally, one report described surveys conducted in 
the mangroves of this SUMA.

Obligations (score = 3)
Mangroves are not protected under any specific legislation 
in Samoa, but the National Adaptation Programme for 
Action (NAPA) lists as its second-ranked priority project the 
reforestation, rehabilitation, and sustainable management of 
forests, which includes mangrove forests. Conservation and 
the sustainable use of mangrove areas is also reflected in 
the overall vision of Samoa’s National Biodiversity Strategy 
& Action Plan 2015-2020. Other legislation, such as the 
Fisheries Act 1988, the Forestry Management Act 2011 
and the Water Management Regulations 1992 also assist 
in the management of wetlands (which includes mangroves) 
and assessments of wetland importance. 

The majority of wetlands in Samoa are administered 
by village councils (fono) and individuals (IUCN, 2014); 
some villages have developed village rules (and related 
infringements) for mangrove area management and control. 
These rules are sometimes further translated into by-laws 
which are recognized nationally at the statutory courts of law 
(Siamomua‐Momoemausu, 2013). The village fisheries by-
laws provide for the conservation and management of the 
local environment, and for the management of community-
based fish reserves. Protection measures are underway, such 
as the Mulinu’u Mangrove Reserve mentioned in the CBD 
report (Sesega, 2014). Samoa is a signatory to the Ramsar 
convention, and some species that spend all or part of their 
life cycle in mangrove ecosystems are on the IUCN Red 
List of Threatened Species, the Convention on Migratory 
Species (CMS), the Convention on International Trade 
in Endangered Species of Wild Fauna and Flora (CITES), 
and protected under the The Marine Wildlife Protection 
Regulations 2009.
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                  Fish Reserve

Figure 11. Site UI 3: Lufilufi/Faleapuna Community-Based Fish Reserve

Geographic Cluster Site Name Site Code Overall Rating

Inshore sites – Upolu Lufilufi/Faleapuna Community-
Based Fish Reserve UI3 9

Reference points Point labels Latitude Longitude

UI3 A -13.87333093 -171.5984164

UI3 B -13.87219667 -171.5966807

Table 12. Site UI 3: Lufilufi/Faleapuna Community-Based Fish Reserve

Geographic boundaries
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Geographic description (score = 2) 
This SUMA contains an area of reef flat seaward of Lufilufi 
on Upolu Island, specifically the Faleapuna Community-
Based Fish Reserve, which measures  approximately 0.2 km2. 

Justification (score = 1.5) 
This SUMA was selected for its value as a community-based 
fish reserve, established in 1996, and the high abundance 
of giant clams found on the reef flat. The management 
practices specific to this SUMA include fish and mesh size 
limits, a ban on destructive fishing and rubbish dumping, 
and crown-of-thorns removal (King and Faasili, 1999). Early 
coral reef surveys found low coral cover, coral richness and 
fish biomass, but medium fish richness, at the Faleapuna site 
(Kendall and Poti, 2011). More recent reef flat surveys to 
assess the fish reserve reported 24% coral cover dominated 

by massive, submassive and foliose growth forms, abundant 
sea cucumbers and a fish assemblage typical of Pacific reef 
flats (Aiafi, 2017a). On the reef crest further offshore, the 
most recent survey showed higher macroalgal (27%) than 
coral (18%) cover (Seinor et al., 2020).

In recognition of the limited success of national-scale 
fisheries management, the community-based fisheries 
extension project began in Samoa in 1995, to devolve 
stewardship over fishing grounds to individual villages 
(King and Fa’asili, 1999). This recognised the village 
fono (council) as the prime management authority and 
instigator of change, while still allowing for wider community 
participation (King and Fa’asili, 1999). Individual villages 
have their own management plans, including measures 
such as size and catch limits, gear restrictions and no-take 
areas. The removal of Crown-of-Thorns starfish (Acanthaster 
solandri) and the restocking of giant clams (Tridacna derasa) 
are also common in fish reserves (King and Fa’asili, 1999); 

Figure 12. Locations of all current protected areas in Samoa labelled by type.
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a restocking program introduced trochus to the reef in 
this general area in 2003, and found that relatively high 
densities were still in place in 2010 (Tiitii and Aiafi, 2016). 
An estimated 70 community-based fish reserves (Figure 
12) are currently active in Samoa (WCMC, 2020), and an 
estimated  16 km2 of Samoa’s marine areas in 2009 were 
protected as no-take zones (Govan, 2009). 

Samoa’s increasing network of protected areas, including 
community-based conservation areas and fish reserves, as 
well as nationally managed marine protected areas (MPAs), 
are important components of promoting the national goal of 
biodiversity conservation (Sesega, 2014). Locally managed 
marine areas (LMMAs), as they are known elsewhere, can be 
highly successful because place-based knowledge gathered 
over generations informs day-to-day decision-making and 
extends beyond ecological knowledge. It encompasses 
language, resource use and management, systems of 
classification (including biota and biophysical conditions), 
social interactions, cultural practices and spirituality (Mackey 
and Claudie, 2015). 

In the Pacific, traditional socio-cultural management 
frameworks are increasingly recognised as a crucial element 
in ecosystem management and marine spatial planning, 
especially in the context of adaptation to climate change 
(Warwick et al., 2017). A desire exists in Samoa to tailor 
resource management and climate adaptation projects to 
the country’s values and conduct administration through 
village councils (Matai councils), rather than Western values 
and institutions (Nalau et al., 2018). The management of 
fish reserves by communities, who therefore hold a direct 
interest in their success, generates high compliance levels 
of fishing bans and a prevalence of lower costs. (King and 
Fa’asili, 1999).

Communities with locally managed marine areas such 
as community-based fish reserves regularly report rapid 
increases of marine resources within closed areas (Govan, 
2009). Successfully managed reserves typically host a high 
abundance of fishes and invertebrates that are ecologically, 
economically and culturally important. A coral reef survey 
in Upolu found that the areas of highest coral cover were 
in protected regions and suggested that local management 
actions contribute significantly to overall reef health and 
biodiversity (Ziegler et al., 2018). Evidence for significant 
fishery benefits such as increased landings or catch per 
unit effort, is scarcer as it usually takes a number of years 
of effective management to attain  measurable benefits 
(Russ and Alcala, 2004). 

Although the monitoring of community-based fish reserves 
occurs regularly in Samoa, the varied indicators between 
observers over time creates difficulties in detecting spatial 
patterns and temporal trends. Reports were available for 65 
reserves; 31 of these captured temporal trends, especially 
in benthic communities. Trends of increasing coral cover 
were recorded in 15 reserves; 11 reserves had declines 
in coral cover and five reserves had fluctuating trends or 
little change. 

The abundance of high-value invertebrates was generally 
too low to detect trends. The three species which had 
high-enough mean densities (crown-of-thorns starfish (A. 
solandri), lollyfish (Holothuria atra) and greenfish (Stichopus 
chloronotus), were recorded with enough consistency to 
allow a broad spatial comparison. Although differences 
were not statistically significant, a general trend existed 
of higher numbers of these species in reserves on Upolu 
Island rather than Savai’i (Figure 13). Fish indicators were 
often not included until the latest surveys. Typically, fish 
communities tended to become increasingly dominated by 
small-bodied species over time. Reserves on both islands 
had similar assemblages at the family level: a high proportion 
of damselfishes (Pomacentridae), followed by surgeonfishes 
(Acanthuridae) and butterflyfishes (Chatodontidae), with 
a slightly lower representation of wrasses (Labridae) and 
parrotfishes (Labridae: Scarinae; Figure 14). It must be noted 
that this reflects a subset of species that were specifically 
chosen as monitoring indicators (Figure 15).

Giant clams (family Tridacnidae) are widely distributed across 
coral reefs of the Indo-Pacific (Wells, 1997). Ecologically, 
giant clams are valuable to reef ecosystems by providing 
food for predators, scavengers and opportunistic feeders; 
their shells and mantles provide habitat and topographic 
complexity; they act as reservoirs of symbionts (family 
Symbiodinianceae) and filter nutrients from the water (Neo 
et al., 2015). Of the twelve giant clam species that vary in 
geographic distribution, Tridacna maxima has the largest 
geographic range (bin Othman et al., 2010) and T. gigas is 
currently found only in Australia and the Solomon Islands.  
Relict populations also remain elsewhere (Wells, 1997). 

A number of life history traits render giant clams vulnerable 
to overexploitation, including late sexual maturity, a sessile 
adult phase, broadcast spawning and very high mortality 
during early life stages (Neo et al., 2015). In many Pacific 
Island countries and territories, giant clams form part of 
traditional diets and local economies (Gillet and Tauati, 
2018). Common regulatory measures in giant clam fisheries 
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Figure 13. Mean abundance (+/- 1 SE) of three species of invertebrates, with data gleaned from community-based fish reserve 
assessment reports. 

Figure 14. Family composition of reef fish species commonly recorded in community-cased fish reserves on Savai’i and Upolu 
Island, with data gleaned from assessment reports.
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Dark-capped parrotfish 
Scarus oviceps  
Fuga 

Striated surgeonfish 
Ctenochaetus striatus 
Pone 

Lined surgeonfish 
Acanthurus lineatus 
Alogo 

Convict surgeonfish 
Acanthurus triostegus 
Manini Yellowfin surgeonfish 

Acanthurus xanthopterus 
Palagi 

Dash-dot goatfish
Parupeneus barberinus 
Tauleia 

Thumbprint emperor 
Lethrinus harak 
Mataeleele 

Threadfin butterflyfish 
Chaetodon auriga 
Tifitifi 

Little spinefoot 
Siganus spinus 
Pa’uulu 

Goldspotted spinefoot 
Siganus punctatus 
Tito 

Goldenlined rabbitfish 
Siganus lineatus 
Mālava 

Streamlined spinefoot 
Siganus argenteus 
Lo 

Bluespine unicornfish 
Naso unicornis 
Ume 

Honeycomb grouper 
Epinephelus merra 
Gatala 

Common reef species 
in fish reserves of Samoa

Figure 15. Common fish species preferentially protected by community-based fish reserves in Samoa. Larger populations of 
these species may be expected in well-protected reserves than in fished areas. These are also the species most commonly 
selected for monitoring. From SPC (2017).
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include minimum legal size limits, daily bag limits or catch 
quotas, and no-take marine reserves (Gilbert et al., 2005; 
Gomez and Mingoa-Licuanan, 2006; Teitelbaum and 
Friedman, 2008). 

A recent meta-analysis indicated that populations of 
Tridacna maxima closest to dense human populations were 
at greatest risk, but reefs near land areas with low human 
population densities also did not always have high clam 
densities (Van Wynsberge et al., 2013). Furthermore, giant 
clam densities can also vary according to broad reef types, 
with the highest densities found on semi-closed atolls, open 
atolls and continental reefs (Van Wynsberge et al., 2013). 
This SUMA, which is in a sheltered environment, might be 
expected to host naturally low giant clam densities.

Giant clams have been heavily depleted in Samoa, while 
attempts to breed Tridacna squamosa and T. maxima have 
been hampered by the difficulty in finding enough large 
individuals as broodstock  (King and Fa’asili, 1999). A survey 
of giant clams across a number of islands in Samoa and 
American Samoa recorded the lowest densities of clams 
correlating with the highest human population densities, on 
Upolu Island (Green and Craig, 1999). Large numbers of T. 
derasa were imported from American Samoa and placed in 
community-based fish reserves for monitoring and caring by 
communities. Whether any of these were placed within this 
SUMA is unknown. In Samoa, the restocking of giant clams 
occurred primarily for conservation, rather than fisheries’ 
reasons (SAPA, 2004). Although in some areas, giant clams 
comprise 30% of the invertebrate catch (Pinca et al., 2009).

Type and number of sources (score = 2.5)
General information about the values of local management 
of marine resources was discussed using five peer-reviewed 
papers and two reports. Additionally general information 
about giant clams was sourced from six peer-reviewed 
papers and two reports. One peer-reviewed paper supplied 
information about the relationship between reef health and 
local management on Upolu Island. Information sources 
about giant clams in Samoa, and Samoa’s community-based 
fish reserves, included one poster on common fish reserve 
species, one peer-reviewed paper and three reports. Three 
reports included information about invertebrates, corals 
and fishes in this area, a peer-reviewed paper contained a 
brief mention of this SUMA’s name, and another included 
recent estimates of the reef’s benthic structure and cover.

Obligations (score = 2)
The Fisheries Management Act 2016 provides for the 
protection of clams and states that a precautionary approach 
must be applied to the management of fish stocks and the 
sustainable use of all aquatic resources. Establishing well-
protected marine reserves is also a priority within the NAPA 
and NBSAP. The village fisheries’ by-laws provide for the 
conservation and management of the local environment, 
and for the management of community-based fish reserves. 

Four giant clam species are listed as Vulnerable on the 
IUCN Red List of Threatened Species: T. derasa, T. gigas, T. 
rosewateri and T. mbalavuana. The first three species are 
threatened due to significant declines (>30%) in populations 
across their range (criterion A2cd) resulting from reductions 
in area of occupancy, extent of occurrence and/or habitat 
quality and/or actual or potential levels of exploitation. Four 
other species, T. maxima, T. squamosa, Hippopus hippopus, 
and H. porcellanus are listed as “Lower Risk/conservation 
dependent” (www.iucnredlist.org). Clams are also listed 
in Appendix II of the Convention of International Trade in 
Endangered Species (CITES). 
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Figure 16. Site UI 4: Fagaloa Bay

Geographic Cluster Site Name Site Code Overall Rating

Inshore sites – Upolu Fagaloa Bay UI4 8.5

Reference points Point labels Latitude Longitude

UI4 A -13.94109523 -171.5706435

UI4 B -13.92817952 -171.5255352

Table 13. Site UI 4: Fagaloa Bay

Geographic boundaries



Geographic description (score = 3) 
Fagaloa Bay, located on the northeastern coast of Upolu 
Island, is the largest bay in Samoa. The SUMA measures 
just over 6 km² and includes all the marine habitats present 
in the bay. Although a number of freshwater streams and 
creeks drain into the bay, it is well-flushed by the tides.

Justification (score = 1.5) 
Workshop participants recognised Fagaloa Bay as the 
largest in Samoa. The surrounding terrestrial areas 
are protected under the Fagaloa Bay – Uafato Tiavea 
Conservation Zone, selected by the World Heritage 
Commission for its endemic flora and fauna and marine 
resources (UNESCO WHC, 2006a). The primary marine 
habitat found in this SUMA are coral reefs. A 2012 report 
deemed the northern coastline of Upolu from the Manono-
Apolima Strait to Fagaloa Bay as the most severely depleted 
and degraded in terms of coral and fish biomass and species 
diversity (MNRE, 2013; Sesega, 2014). Recent surveys of 
the reefs of Upolu found that, together with other reefs 
in the vicinity, average coral cover was as low as 4%, with 
64% of the substratum covered in algae (Kendall and 
Poti, 2011; Ziegler et al., 2018). Coralline algae was also 
relatively low in cover (20%), but a high number of coral 
recruits existed (Ziegler et al., 2018). 

Coral cover has been high in the past; in 1996 a site near 
the entrance of the bay was identified as the highest in 
the Samoan Archipelago and deemed in “exceptionally 
good condition” (Green, 1996). This suggests the current 
degraded state is due to repeated disturbances and that 
the possibility of recovery exists given the right conditions. 
Inside the bay, a survey of the Musumusu fish reserve 
found that the reef flat was dominated by massive Porites 
spp. corals which can withstand high turbidity (Tauati, 
2014a). Fish density, biomass and species richness on 
reefs in the general area was moderate in the mid-1990s 
(Skelton et al., 2000), and low in later years (Kendall and 
Poti, 2011); Fagaloa Bay itself appeared to have medium 
density biomass and species richness of fish (Green, 1996; 
Kendall and Poti, 2011), and a fish assemblage typical of 
turbid coastal reefs on reef flats inside the bay (Tauati, 
2014a). Lovell (2004) reported 68 species of corals in 
Fagaloa Bay, including 32 which, until that time, had not 
been found elsewhere in Samoa (Table 14). 

Samoa’s volcanic geology has formed coastlines of old 
lava flows and narrow fringing coral reef (Ellison, 2009; 
Taule’alo, 1993), covering approximately 490 km2 (Moritz 

Table 14. Species of corals recorded from Fagaloa Bay and 
reported by Lovell (2004). Note that coral taxonomy is 
currently under revision and some names may have changed. 
Species found only in Fagaloa Bay at the time of the surveys 
are highlighted in bold.

Family POCILLOPORIDAE 

Pocillopora damicornis (Linnaeus, 1758) 
Pocillopora eydouxi (Edwards & Haime, 

1860) 
Pocillopora verrucosa (Ellis & Solander, 

1786) 
Pocillopora meandrina Dana, 1846 
Seriatopora hystrix Dana, 1846

Family ACROPORIDAE 

Acropora (I.) crateriformis (Gardiner, 1898) 
Acropora (A.) abrotanoides (Lamarck, 1816) 
Acropora (A.) aspera (Dana, 1846) 
Acropora (A.) austera (Dana, 1846) 
Acropora (A.) cerealis (Dana, 1846) 
Acropora (A.) clathrata (Brook, 1891) 

Acropora (A.) cytherea (Dana, 1846) 
Acropora (A.) digitifera (Dana, 1846) 
Acropora (A.) divaricata (Dana, 1846) 
Acropora (A.) gemmifera (Brook, 1892) 
Acropora (A.) grandis (Brook, 1892) 
Acropora (A.) humilis (Dana, 1846) 
Acropora (A.) hyacinthus (Dana, 1846) 
Acropora (A.) intermedia (Dana, 1846) 
Acropora (A.) latistella (Brook, 1892) 
Acropora (A.) microphthalma (Verrill, 1869) 
Acropora (A.) muricata (Dana, 1846) 
Acropora (A.) nana (Studer, 1878) 
Acropora (A.) nasuta (Dana, 1846) 
Acropora (A.) paniculata Verrill, 1902 
Acropora (A.) pulchra (Brook, 1891) 
Acropora (A.) robusta (Dana, 1846) 
Acropora (A.) samoensis (Brook, 1891) 
Acropora (A.) secale (Studer, 1878) 
Acropora (A.) selago (Studer, 1878) 
Acropora (A.) subulata (Brook, 1893) 
Acropora (A.) tenuis (Dana, 1846) 
Astreopora sp. 
Montipora sp. 2 

Family AGARICIIDAE 

Pachyseris speciosa (Dana, 1846) 
Pavona decussata (Dana, 1846) 
Pavona maldivensis (Gardiner, 1905) 
Pavona varians Verrill, 1864 
Family SIDERASTREIDAE 
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Coscinaraea spp. 
Psammocora superficiales Gardiner, 1898 

Family FUNGIIDAE 

Fungia (D.) scruposa Kluzinger, 1879 
Fungia (P.) scutaria Lamarck, 1801 
Fungia (V.) repanda Dana, 1846 
Herpolitha limax (Houttuyn, 1772) 

Family PORITIDAE 

Goniopora sp. 
Porites (P.) cylindrica Dana, 1846 
Porites (P.) lobata Dana, 1846 
Porites (P.) lutea Edwards & Haime, 1860
Porites (S.) rus (Forskal, 1775) 

Family FAVIIDAE 

Diploastrea heliopora (Lamarck, 1816) 
Echinopora lamellosa (Esper, 1795) 
Favia spp. 
Favia matthai Vaughan, 1918 
Favites spp. 
Favites halicora (Ehrenberg, 1834) 
Favites russeli (Wells, 1954)
Goniastrea spp. 
Leptoria phrygia (Ellis & Solander, 1786) 
Montastrea curta (Dana, 1846) 
Oulophyllia crispa (Lamarck, 1816) 

Family OCULINIDAE 

Galaxea fascicularis (Linnaeus, 1767) 
Family MERULINIDAE 

Hydnophora exesa (Pallas, 1766) 
Merulina ampliata (Ellis & Solander, 1786) 

Family MUSSIDAE 

Acanthastrea sp. 
Symphyllia recta (Dana, 1846) 

Family PECTINIIDAE 

Mycedium elephantotus (Pallas, 1766) 
Oxypora spp. 

TOTAL GENERA 29
TOTAL SPECIES 68

Table 14. Species of corals recorded from Fagaloa Bay 
and reported by Lovell (2004). Note that coral taxonomy 
is currently under revision and some names may have 
changed. Species found only in Fagaloa Bay at the time 
of the surveys are highlighted in bold. (Cont.)

et al., 2018) along the coastlines of the two main islands. 
Most of the fringing reefs are close to shore, while a few 
tracts of reef further from shore have allowed the formation 
of narrow, shallow lagoons with reef flat habitat and patch 
reefs (Tiitii and Aiafi, 2016). Fringing reefs extend seaward 
to 3 km of the northern side of the islands, enclosing 
shallow and usually turbid lagoons; on the southern, 
windward shores the lagoons are clearer (Skelton et al., 
2000). Approximately 962 species of reef fishes and 127 
species of corals have been recorded from both Samoa and 
American Samoa (Ellison, 2009; Kulbicki et al., 2011; Lovell, 
2004; MNRE, 2001; Skelton et al., 2000). 

As in many other parts of the Indo-Pacific, coral communities 
in Samoa have been heavily impacted by cyclones, tsunamis, 
crown-of-thorns sea star outbreaks and coral bleaching 
events in the last three decades (Green, 1996; McAdoo et 
al., 2011; Ziegler et al., 2018). Island-wide coral cover in 
2008 was 47.5% in Savai’i, but only 23.2% on Upolu and 
32.6% on Manono; the cover of algae was also much lower 
in Savai’i (7.1%) than in Upolu and Manono (21.5 and 15.1%, 
respectively) (Lovell et al., 2008). A recent survey found that 
coral cover at many sites around both Upolu and Savai’i 
was relatively low (> 10% cover at 78% of sites). Standing 
skeletons of dead corals were testament to a recent (pre-
disturbance) past when coral cover was likely to have been 
between 60 and 80 % (Ziegler et al., 2018); cyclone and 
tsunami affected reefs tend to have more rubble (Moritz 
et al., 2018). 

A 2018 survey reported a general pattern of higher 
macroalgal cover on turbid reefs close to human settlements 
with a high concentration of nutrients, and higher coral cover 
in remote or protected areas (Ziegler et al., 2018). A more 
recent survey, which recorded benthos at 14 sites spread 
evenly around the reef crests of both islands, recorded an 
average of 13% coral cover at Savai’i and 9% on Upolu 
(Seinor et al., 2020) (Table 15). It should be noted that these 
two studies surveyed different habitats and different areas 
of the reefs and may not be directly comparable beyond 
these broad generalities. Coral cover in 2020 was highest 
at reef crest sites on Savai’i Island that were under some 
form of protection, but this difference was not statistically 
significant, likely due to limited degrees of freedom available 
for the test (Figure 15). 

Data gleaned from community-based fish reserve 
assessment reports from surveys conducted on shallow 
reef flats suggested a similar trend of higher coral cover on 
Savai’i than Upolu, with the lowest coral cover on Upolu’s 
northern and western sides (Figure 18). Macroalgal cover 
also appeared higher in the same areas, while the “dead 
corals and algae” category was slightly higher on Savai’i 
Island. The composition of coral growth forms was also 
slightly different between the two islands; while both had 
a high proportion of branching Acropora spp., Savai’i had 
more foliose corals and branching morphologies from other 
families, and Upolu had more massive and submassive 
corals (Figure 19).
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Table 15. Benthic components recorded at 14 sites at each island by Seinor et al. (2020) 
* community-based fish reserves  
** Marine Protected Areas

Island Aspect Site Depth  
(m)

Turf algae 
(%)

CCA 
(%)

Macroalgae 
(%)

Invert. 
(%)

Dead 
coral (%)

Live coral 
(%)

U
po

lu

N Saoluafata* 2.3 35.1 11.3 27.1 0.6 1 18.5

N Nofoalii* 1.7 17.4 24.1 42.4 1.3 0.4 8.2

N Mulifanua* 2.2 32.8 30.7 16.8 1.1 0.5 8.4

N Manono* 2.2 21.6 55.4 9.9 1.6 0.6 4.9

S Lefaga* 2.7 22.6 51.8 11.8 2.3 0.3 10.4

N Mulinu’u 4.9 26.8 38.3 6.9 2.6 1.6 15.4

S Sa’anapu** 2.7 28.3 40.1 8.3 7 0.6 12.5

S Si’umu 3.5 28.9 34.4 6.4 7.3 0.9 13.9

S Safata** 3.9 42 28.1 7.9 0.3 0.3 2.3

S Malaemalu 2.3 34.1 26.9 9.7 6.3 0.4 9.2

S Salani 3.9 19.7 46.7 18.8 2.8 0.8 8.1

S Lepa* 2.4 35 22.3 10.6 7.7 0 9.5

S Saleapaga* 3.7 31.9 28.9 17.8 6.4 0.1 3.9

S Vailoa 3.2 22.9 42.2 5.5 3 0.2 4.7

Sa
va

i’i

S Tafua 2.6 36.3 38.1 6.7 1.7 0.2 12

S Papa Puleia* 5.7 21.1 56.9 6.8 7.5 0.1 7.2

S Vailoa Palauli 3.4 35.1 40.1 9.8 2.2 0.3 8.5

S Satuiatua* 4.4 21.9 46.8 4.3 0.9 0 15.3

S Foailalo* 3.5 27.8 28.9 2 2.3 0.4 21.1

S Fagasa* 4.3 23.6 22.7 2.7 0.8 0.7 28.5

N Vaisala* 4.8 24.8 32.8 3.8 1.3 1.3 21.1

N Falealupo* 3.3 34.9 32.6 1.9 0.4 0.1 20.2

N Fatuvalu* 3.7 40.8 36.6 5.1 1.5 0.5 8.2

N Fagamalo* 3 41.7 39.1 5 0.2 0 2.2

N Lano 0.8 21.3 38.3 7 0.2 0.3 5.2

N Faga* 3.9 17.5 62.4 3.8 1.4 0.3 4.2

N Saleluvalu* 3.9 23 40.1 7.6 0.5 0.6 26.9

N Salelologa*/** 3.4 40.4 45.1 8.5 0.5 0.4 4.1



Figure 17. Percentage cover of live hard corals at reef crest sites of Samoa’s two main islands, as presented by Seinor et al. (2020). 

The estimates of average coral cover are separated by areas open to fishing and those protected either as MPAs or community-
based fish reserves, or both (see Table 15). Differences are not statistically significant (ANOVA, Island x Protection interaction 
term, F1 = 2.97, p = 0.09). Error bars = 1 SE.

Figure 18. Percentage cover of a) live hard corals, b) algae and c) dead 
coral skeletons covered in turf alage at reef flat sites of Samoa’s two main 
islands, as presented by 65 community-based fish reserve assessment 
reports. The estimated means are derived from reserve-wide means, 
grouped by aspect on the two main islands. Differences in areas surveyed 
and observers preclude statistical testing. Error bars = 1 SE.
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Figure 19. Proportion of different coral categories 
found at reef flat sites of Samoa’s two main islands, 
as presented by 65 community-cased fish reserve 
assessment reports; proportions are averaged across 
all reserves for each island.



The main anthropogenic impacts to coral reefs in Samoa are 
likely to be a combination of bleaching events, sedimentation 
from rain events, land clearing for development and 
agriculture, and overfishing (Lovell et al., 2008; NTT, 2005). 
This increases the protection of highly sheltered reefs 
such as those in Fagaloa Bay from mechanical damage, but 
ameliorates potential impact from  land-based run-off and 
human use. Furthermore, these reefs remain vulnerable to 
increasing ocean temperatures and crown-of-thorns starfish 
outbreaks (Ziegler et al., 2018). An outbreak was detected 
in Fagaloa Bay in the early 1990s (Zann and Bell, 1991), 
while the most recent outbreak on Upolu (2011 – 2015) 
caused widespread coral mortality despite collection efforts 
to mitigate the damage (Kwan et al., 2016; Tiitii, 2011). 

The 2016 and 2017 heatwaves that caused bleaching 
in many parts of the world also impacted Samoan Reefs 
(Moritz et al., 2018). One of the largest anthropogenic 
impacts on marine environments of Fagaloa Bay has been 
the Afulilo Dam. The study of the dam’s impact found high 
levels of phosphates, nitrates, tannins and sedimentation, 
and associated turbidity, affecting the coral reefs of the 
Bay (SMEC, 2011).

Overexploitation also affects coral reefs and the organisms 
that live on them (Pinca et al., 2010; Teh et al., 2015). Many 
species of fish and invertebrates in Samoa were already 
identified as overfished in the early 1980s (Johannes, 1982; 
Zann, 1994). Recently, a survey found that at least two 
species of reef fishes (Acanthurus triostegus and Zanclus 
cornutus) in Upolu were 10 percent smaller than individuals 
of the same species around other islands in the Pacific, and 
consisted of smaller schools (Ziegler et al., 2018). Additional 
surveys report that coral reef invertebrates are present in 
intermediate to low numbers compared with other Pacific 
Island countries (Pinca et al., 2010; Tiitii and Aiafi, 2016). 
Fortunately, protection in no-take reserves and distance 
from dense human populations appears to generate positive 
effects on coral reef health and fish communities (Williams 
et al., 2015; Ziegler et al., 2018).

Biogeographically, the Samoan reef fish fauna forms a group 
with other Pacific high islands such as those in Tonga, but the 
group also included regions with primarily low sand islands 
and atolls, such as Tuvalu and the Marshall Islands (Kulbicki 
et al., 2011). The species richness of reef fish in Samoa is 
similar to Tonga (1,031) and intermediate between Fiji 
(1,337) and the Cook Islands (603) or Tuvalu (615). The reef 
fish fauna of Samoa is characterized by a large proportion 
of small sedentary species, such as Gobiidae, Blenniidae 
and Tripterygiidae as well as eels such as Muraenidae and 
Ophichthidae; most of these families are invertivorous 
(Kulbicki et al., 2011).

Globally, coral reefs are among the ecosystems most valued 
for their high biodiversity, conservation and economic value. 
As human activities degrade reefs worldwide, resilient coral 
reefs are becoming more important and valuable for their 
ability to recover from natural and climate change induced 
disturbance events. This confers them to a role of refuge 
and larvae source that assist the recovery of more damaged 
reefs (Holbrook et al., 2016). 

Typically, coral reef resilience is expected to be higher on 
reefs further from human activities (França et al., 2020; 
McLean et al., 2016), with intact trophic structure, especially 
populations of predators and herbivores (Brewer et al., 2012; 
Holbrook et al., 2016; McLean et al., 2016), higher coral 
cover (Hughes, 2006), higher diversity (Ferrigno et al., 2016), 
greater structural complexity, deeper habitats acting as 
refuges, higher densities of juvenile corals and low nutrient 
loads (Graham et al., 2015). In the nearby Solomon Islands 
and Papua New Guinea, for example, high coral cover and 
greater distances from markets is directly correlated with 
higher biomass of many families of reef fishes (Brewer et al., 
2009; Cinner et al., 2009). Remote and isolated coral reefs 
also have a greater likelihood of hosting unique assemblages, 
genetically distinct populations, or even endemic species 
(Hobbs et al., 2013; Hughes et al., 2002). 

Type and number of sources (score = 3)
Coral reefs and associated organisms, and the impacts 
upon them, were described for Fagaloa Bay using the World 
Heritage Committee Website, ten reports and one peer-
reviewed paper. Further information about coral reefs 
globally was derived from eleven peer-reviewed papers 
and eleven reports. Four peer-reviewed papers contained 
some information about coral reefs in Samoa. 

Obligations (score = 1)
The Fisheries Management Act 2016 provides for the 
protection of coral reefs and dependent species, and prescribes 
a  precautionary approach for the management of fish stocks 
and the sustainable use of all aquatic resources. The NBSAP 
set out the intention to improve coral reef health by 2020. 
Many species that spend all or part of their life cycle in coral 
reef ecosystems are on the IUCN Red List of Threatened 
Species, the Convention on Migratory Species (CMS) and the 
Convention on International Trade in Endangered Species of 
Wild Fauna and Flora (CITES). The Marine Wildlife Protection 
Regulations 2009 provide for the protection of marine 
mammals, turtles, sharks and species of conservation concern, 
such as those listed on international agreements.
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Biophysically special, unique marine areas of Samoa	 Site UI 5: Tiavea deeper area

Figure 20. Site UI 5: Tiavea deeper area

Geographic Cluster Site Name Site Code Overall Rating

Inshore sites – Upolu Tiavea deeper area UI5 4.5

Reference points Point labels Latitude Longitude

UI5 A -13.97313051 -171.4698421

UI5 B -13.97564606 -171.4413161

Table 16. Site UI 5: Tiavea deeper area

Geographic boundaries
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Geographic description (score = 1.5) 
This SUMA contains the marine environment seaward of 
the bay at Tiavea, on the northeastern coast of Upolu and 
east of Fagaloa Bay. The SUMA extends slightly further 
east from the bay and 1 km out to sea, creating an area 
roughly 1.5 km2 in size.

Justification (score = 1) 
This SUMA was chosen for its coral reefs, which are 
discussed in a general sense, and for Samoa in particular, 
in Site UI 4: Fagaloa Bay. No further information exists 
specifically for this site; in fact, none of the studies that 
surveyed coral reefs on the northern coast of Upolu Island 
conducted their surveys further east than Fagaloa Bay. 
The latest published survey by Ziegler et al. (2018) found 
4% coral cover in Fagaloa Bay and 17% coral cover off the 
eastern tip of Upolu Island. It could be inferred that coral 
cover in Tiavea might be somewhere in between these 
values. This area of the northern Upolu coastline appears 
to have coral reefs that descend rapidly into deep waters, 
and may experience greater flushing than reefs further 
west. This, together with lower human population density 
on the coast, may lead to a lower incidence of  chronic 
stressors such as sedimentation and overexploitation, and 
therefore more rapid recovery from disturbance, as has 
been described elsewhere (Ceccarelli et al., 2019; Sandin 
et al., 2008).

Type and number of sources (score = 1)
The general sources used to describe coral reefs for Site UI 
4: Fagaloa Bay are also relevant here. One additional peer-
reviewed paper described coral reef features nearby, and 
two peer-reviewed papers were used to make inferences 
about the potential condition of the SUMA.

Obligations (score = 1)
The Fisheries Management Act 2016 provides for the 
protection of coral reefs and dependent species that depend 
on them, and prescribes a precautionary approach for 
the management of fish stocks and the sustainable use 
of all aquatic resources. The NBSAP set out the intention 
to improve coral reef health by 2020. Many species that 
spend all or part of their life cycle in coral reef ecosystems 
are on the IUCN Red List of Threatened Species, the 
Convention on Migratory Species of Wild Animals (CMS) 
and the Convention on International Trade in Endangered 
Species of Wild Fauna and Flora (CITES). The Marine Wildlife 
Protection Regulations 2009 provide for the protection of 
marine mammals, turtles, sharks and species of conservation 
concern, such as those listed on international agreements.
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Biophysically special, unique marine areas of Samoa	 Site UI 6: Manono Reef Flats

Figure 21. Site UI 6: Manono Reef Flats

Geographic Cluster Site Name Site Code Overall Rating

Inshore sites – Upolu Manono Reef Flats UI6 9.5

Reference points Point labels Latitude Longitude

UI6 A -13.84684938 -172.1326309

UI6 B -13.82679442 -172.0143126

UI6 C -13.9072704 -172.0442625

Table 17. Site UI 6: Manono Reef Flats

Geographic boundaries
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Geographic description (score = 2.5) 
Manono Island is one of three islands located between 
Upolu and Savai’i. The reef flat connecting Upolu and 
Manono Islands is extensive and complex, with sand flats, 
lagoon-like deeper areas and coral outcrops. The SUMA, 
which  encompasses the reef flat that extends from Samatau 
to Faleolo on Upolu Island and surrounds Manono Island, 
measures approximately 40.25 km2. The reef flat and island 
are high points on an underwater ridge that connects Upoli 
and Savai’i (UNESCO WHC, 2006b).

Justification (score = 2) 
This SUMA contains the largest coastal reef system that 
includes an offshore island and also hosts the largest known 
seagrass beds in Samoa (MNRE, 2013). It is protected within 
a community-based fish reserve with stewardship by the 
surrounding villages. The general area is flushed by currents 
flowing through the Apolima Strait, but is semi-protected 
from direct exposure to prevailing winds by Upolu Island 
itself (Luxton, 1999). The reef flat is considered naturally 
very productive in terms of commercially important fish and 
invertebrate species, albeit subject to the same destructive 
forces that have caused the degradation of reefs in Samoa 
generally (UNESCO WHC, 2006b; Zann and Bell, 1991). 

Recent assessments found that this area was among the 
more heavily degraded sites, similar to those along the 
northern Upolu coastline (Sesega, 2014), especially on the 
shallow reef flats (Tanielu, 2014a; Tiitii and Sapatu, 2012). 
Reef flats around Manono Island are affected by runoff 
from construction and agriculture, have low cover of live 
coral (Aiafi, 2018a) and high macroalgal cover (Aiafi, 2017b). 
The latest published surveys were conducted by Ziegler et 
al. (2018) and Seinor et al. (2020). The former found 1-3% 
coral cover at sites within this SUMA, along with 16-38% 
coralline algae cover and 40-64% algal cover. The latter, 
which focused on the reef crests, found an average coral 
cover of 7.2%, 37% coralline algae and 23% macroalgae. 
Earlier surveys found ~20% coral cover in this area, and 
encrusting corals dominating the coral community (Green, 
1996). Later surveys indicate that patches of high coral cover 
may remain on the reef flat off the north coast of Upolu 
(Aiafi, 2015a). A number of sites in the SUMA, northeast 
of Faleolo, had over 50% cover of coralline algae and high 
numbers of coral recruits (Ziegler et al., 2018), suggesting 
a high capacity for recovery in this area. 

Fish density and species richness on reefs off Faleasi’u 
were moderate in the mid-1990s and fish biomass was low 
(Kendall and Poti, 2011; MNRE, 2013). A dominance of small 
fishes in their juvenile stages during fish reserve surveys 
suggest that this area has connectivity to larval sources 
(Aiafi, 2017b; Tanielu, 2014a, 2017; Tiitii and Sapatu, 2012), 
but density, biomass and species richness of fishes also 
strongly depends on the quality of the benthic habitat 
(Tanielu, 2014a). Areas within the SUMA to the south of 
Upolu Island may be in better condition inferred by coral 
reef surveys in Samatau showing a trend towards increasing 
coral cover over time and very high coral cover (>70%) in 
2012 (Aiafi, 2012). Various coral morphologies, a diverse reef 
fish assemblage and a number of high-value sea cucumber 
species existed (Aiafi, 2012). General information about the 
values of coral reefs in Samoa and globally are reviewed in 
Site UI 4: Fagaloa Bay, and also apply here.

A fisheries resource assessment that included Manono-
uta and Manono-tai, found relatively high fish biomass 
and density compared to a number of other sites, but a 
depleted invertebrate community (Vunisea et al., 2005). 
High density, biomass, size and biodiversity of fishes on the 
outer reefs, healthy back-reefs and some patches of high 
coral cover were also revealed. The reef flat off Apolima-uta 
appeared to have high-density aggregations of Holothuria 
atra (lollyfish) and Stichopus chloronotus (greenfish) (Aiafi and 
Sapatu, 2012). Seemingly healthy populations of the sea 
cucumbers Bohadschia vitiensis and Stichopus chloronotus 
existed in the lagoon habitats, but an obvious decline in 
surgeonfishes and parrotfishes from fishing pressure was 
exhibited, combined with critically low densities of giant 
clams. Concerns were held about the presence of crown-
of-thorns starfish on reef flat areas (Vunisea et al., 2005). 
The very different conditions expressed in various studies 
conducted from the 1990s to the present suggest this 
large area of reef is spatially very variable, incorporating 
patchy distributions of healthy and degraded habitats, 
and/or temporally highly dynamic, with multiple cycles 
of disturbance and recovery over the last three decades.

General information about locally managed marine 
reserves in Samoa is reviewed in Site UI 3: Lufilufi/
Faleapuna Community-Based Fish Reserve. Communities 
in the Manono area established six community-based fish 
reserves in the mid to late 1990s (Skelton et al., 2000): 
Faleu, Lepuiai, Salua and Apai on Manono Island, and 
Salua-uta and Faleu-uta on Upolu (King and Fa’asili, 1999). 
Subsequently, additional fish reserves were established, 
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Site UI 6: Manono Reef Flats

including Samatau, Satuimalufilufi, Lalovi, Fuailolo’o and 
Mulifanua on the mainland (Tiitii and Sapatu, 2012). 
Juveniles of the clam Tridacna derasa were introduced 
into the reserves for stocking and fisheries development 
purposes (Skelton et al., 2000). The communities also agreed 
to remove crown-of-thorns starfish, introduce mesh and 
bag size limits, ban dynamite and other destructive fishing 
practices, enforce no-take regulations and other measures 
to ensure sustainable fishing (King and Faasili, 1999). The 
long-term effects of these measures are not known.

Seagrass beds provide food and key habitat for numerous 
marine organisms, including protected species (e.g. dugongs, 
green turtles) and species of commercial or subsistence value 
(e.g. emperors, crustaceans). Many species that are ecologically 
and commercially important, especially invertebrates, use 
seagrass beds as nurseries (McDevitt-Irwin et al., 2016). 
Seagrasses also contribute to the primary production of 
shallow marine habitats and stabilize sediments, hence 
supporting coastal protection (Norlund et al., 2016). They 
are vulnerable to poor water quality, excessive sedimentation 
and destructive fishing (Ellison, 2009). 

The seagrass communities of Samoa are thought to consist 
of only four species: Halophila ovalis, Halophila ovalis ssp. 
bullosa, Halophila ovata and Cymodocea serrulata (Ellison, 
2009). An endemic species of seagrass, Halophila ovalis 
ssp. bullosa, occurs in Fiji, Tonga and Samoa (Ellison, 2009). 
Dense stands of seagrasses are generally located in shallow 
sandy lagoons, bays and intertidal areas (Kalfatak and 
Jaensch, 2014). In this SUMA, seagrass beds are thought 
to be most extensive just off the northwestern coast of 
Upolu Island. A fish reserve survey documented a reef 
flat area to the west of Manono Island where seagrasses 
were the dominant benthos (Tanielu, 2018a). However, the 
extent and distribution of seagrass beds in Samoa is a key 
knowledge gap (MNRE, 2013).

Type and number of sources (score = 3)
The general sources used to describe coral reefs for Site 
UI 4: Fagaloa Bay and village fish reserves for Site UI 3: 
Lufilufi/Faleapuna Community-Based Fish Reserve are also 
relevant here. Additional sources to describe this SUMA 
included 17 reports, two peer-reviewed papers and the 
UNESCO-WHC website, albeit primarily providing cultural 
information. Seagrass beds in general in Samoa and in this 
SUMA, were described using three peer-reviewed papers 
and two reports.

Obligations (score = 2)
The Fisheries Management Act 2016 provides for the 
protection of coral reefs and dependent species, and 
prescribes a precautionary approach for the management of 
fish stocks and the sustainable use of all aquatic resources. 
The village fisheries’ by-laws provide for the conservation 
and management of the local environment, and for the 
management of community-based fish reserves. The NBSAP 
set out the intention to improve coral reef health by 2020. 
Many species that spend all or part of their life cycle in coral 
reef ecosystems are on the IUCN Red List of Threatened 
Species and listed under the Convention on Migratory 
Species (CMS) and the Convention on International Trade 
in Endangered Species of Wild Fauna and Flora (CITES). 
The Marine Wildlife Protection Regulations 2009 provide 
for the protection of marine mammals, turtles, sharks and 
species of conservation concern, such as those listed on 
international agreements.

	 Site UI 7: Five Mile Reef
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	 Site UI 7: Five Mile Reef

Figure 22. Site UI 7: Five Mile Reef

Geographic Cluster Site Name Site Code Overall Rating

Inshore sites – Upolu Five Mile Reef UI7 12

Reference points Point labels Latitude Longitude

UI7 A -13.7491274 -171.7950346

UI7 B -13.77540187 -171.7212869

Table 18. Site UI 7: Five Mile Reef

Geographic boundaries



Geographic description (score = 3) 
Five Mile Reef, or To’atuga Reef, is located approximately 
7 km seaward and to the north of Apia Harbour, off the 
north coast of Upolu Island. It is an elongate ridge of reef 
extending in a NW–SE axis, with a broad reef top measuring 
1,303 ha at depths of 15-22 m, descending to a sand and 
rubble bottom at 35-40 m. The reef top is characterised by 
low topographic relief with small ridges and depressions. 
The SUMA encompasses the reef top.

Justification (score = 3) 
Five Mile Reef is a unique reef system in Samoan waters, 
which has been recognised as a Key Biodiversity Area (KBA) 
and is thought to provide a source of larvae for Upolu’s 
coral reefs to the south. In 2004 a survey was undertaken 
to describe the attributes of this reef; such information is 
rare for other coral reefs in Samoa (Lovell, 2004). 

The distance from the coast, exposure to higher wave energy 
and the current’s westerly direction creates a relatively 
isolated reef system, unlike the highly interconnected 
fringing reefs around the main islands. In 2004, Five Mile 
Reef was showing the effects of the 2002 bleaching event 
represented by large stands of dead tabular Acropora 
colonies and a slope dominated by the more robust Porites 
spp. (Lovell, 2004). Shallow reef benthic communities were 
dominated by low-lying, robust forms of organisms, typical 
of wave-swept oceanic reefs. Average live coral cover was 
22%, coralline algae cover was 39% and the remaining 
benthos was almost entirely composed of dead standing 
corals and abiotic components. 

A species list of corals amounted to 64 species from 28 
genera, of which 38 species (60%) at the time of the surveys 
were not encountered elsewhere in Samoa (Table 19). 
General information about the values of coral reefs in 
Samoa and globally are reviewed in Site UI 4: Fagaloa Bay, 
and also apply here. However, the combination of isolation 
and exposure to oceanic conditions make Five Mile Reef 
unique among Samoan coral reefs, which was also reflected 
in the high proportion of coral species not documented 
elsewhere in Samoa.

Five Mile Reef is listed as one of the seven marine KBAs in 
Samoa (Conservation International, 2010). Key Biodiversity 
Areas are sites of global significance for biodiversity 
conservation, chosen using transparent, globally standard 
criteria (Conservation International, 2010). As part of the 
Polynesia-Micronesia Biodiversity Hotspot, Samoa is one 
of 34 regions in the world where extraordinary levels of 
biodiversity and endemism are identified as being under 
extremely high levels of threat (Mittermeier et al. 2004). 
The marine KBAs of Samoa cover approximately 173km2, 
or 23% of Samoa’s total coral reef area. Three of the seven 
marine KBAs have been completely or partially protected 
as conservation areas by the Government of Samoa or local 
communities. The species listed as especially important 
for conservation purposes in this KBA are the bumphead 

Family POCILLOPORIDAE 

Pocillopora eydouxi (Edwards & Haime, 1860) 
Pocillopora verrucosa (Ellis & Solander, 1786) 
Pocillopora meandrina Dana, 1846 

Family ACROPORIDAE 

Acropora (I.) crateriformis (Gardiner, 1898) 
Acropora (A.) sp. 1
Acropora (A.) sp. 2
Acropora (A.) abrotanoides (Lamarck, 1816) 
Acropora (A.) chesterfieldensis Veron & Wallace 

1984
Acropora (A.) clathrata (Brook, 1891)
 Acropora (A.) cytherea (Dana, 1846) 
 Acropora (A.) dendrum (Bassett-Smith, 1890)
Acropora (A.) divaricata (Dana, 1846) 
Acropora (A.) florida (Dana, 1846) 
Acropora (A.) glauca
Acropora (A.) globiceps (Dana, 1846) 
Acropora (A.) humilis (Dana, 1846) 
Acropora (A.) lutkeni
Acropora (A.) microclados (Verrill, 1869) 
 Acropora (A.) monticulosa (Bruggemann, 1879) 
Acropora (A.) nasuta (Dana, 1846) 
Acropora (A.) robusta (Dana, 1846) 
Acropora (A.) secale (Studer, 1878) 
Astreopora listeri (Bernard, 1896)
Montipora sp. 2 
Montipora cf. australiensis (Bernard, 1897)
Montipora danae (Edwards & Haime, 1851)
Montipora corbettensis Veron & Wallace 1984
Montipora efflorescens Bernard, 1897
Montipora grisea Bernard, 1897
Montipora nodosa (Dana, 1846)
Montipora turgescens Bernard, 1897
Montipora venosa (Ehrenberg, 1834)
Montipora verrucosa (Lamarck, 1826)

Family AGARICIIDAE 

Pavona duerdeni Vaughan, 1907
Pavona maldivensis (Gardiner, 1905) 
Pavona varians Verrill, 1864 
Leptoseris explanata Yabe & Sugiyama, 1941 

Table 19. Species of corals recorded from Five Mile Reef 
and reported by Lovell (2004). Note that coral taxonomy is 
currently under revision and some names may have changed. 
Species found only on Five Mile Reef at the time of the surveys 
are highlighted in bold.



parrotfish (Bolbometopon muricatum), humphead wrasse 
(Cheilinus undulatus), and the coral species Acropora dendrum, 
Acropora globiceps, Acropora microclados, Alveopora verrilliana 
and Montipora australiensis.

The bumphead parrotfish and the humphead wrasse are 
among the largest bony fishes found on Indo-Pacific coral 
reefs; both mature late (~ 6 years of age) and grow slowly, 
reaching over one meter in length (Taylor et al., 2018). 
Widespread population declines have been reported for 
both species across their ranges, sparking concern over 
their status, especially as localised conservation efforts have 
not always been successful (Hamilton et al., 2019; Sadovy 
de Mitcheson et al., 2019). The population declines have 
been attributed to commercial fishing pressure to supply 
local, national and international markets and the loss of 
inshore recruitment habitat due to coral reef degradation 
(Hamilton et al., 2017). 

Humphead wrasse are important predators of invertebrates, 
including crown-of-thorns starfish (Sadovy et al., 2003). 
Bumphead parrotfish contribute to the health of coral reefs 
by consuming algae that compete with corals for space, and 
aid in the corals’ reproduction by fragmenting the corals, 
which allows polyps to spread and colonize other sections 
of reef. Their consumption of living corals, including the 
calcium carbonate skeletons, results in the production of 
a significant proportion of sand (Goldberg et al., 2019). The 
presence, abundance and status of these species at Five 
Mile Reef are currently unknown.

Type and number of sources (score = 3)
The general sources used to describe coral reefs for Site UI 
4: Fagaloa Bay are also relevant here. Further information 
about KBAs in Samoa was identified from two reports; 
two of the indicator species for the KBA were described 
using six peer-reviewed papers. This SUMA has benefited 
from direct ecological surveys described in one report.Two 
additional reports mentioned the SUMA as being significant, 
especially as a KBA.

Obligations (score = 3)
The Fisheries Management Act 2016 provides for the 
protection of coral reefs and dependent species, and 
prescribes a precautionary approach for the management 
of fish stocks and the sustainable use of all aquatic 
resources. The NBSAP set out the intention to improve 
coral reef health by 2020. Many species that spend all or 
part of their life cycle in coral reef ecosystems (see the 
KBA trigger species list above, especially  the bumphead 
parrotfish (Bolbometopon muricatum), and humphead wrasse 
(Cheilinus undulatus)) are on the IUCN Red List of Threatened 
Species and the Convention on Migratory Species (CMS). 
The Marine Wildlife Protection Regulations 2009 provide 
for the protection of marine mammals, turtles, sharks and 
species of conservation concern, such as those listed on 
international agreements.

Family SIDERASTREIDAE 
Coscinaraea columna (Dana, 1846) 
Psammocora nierstraszi Horst, 1921 
Psammocora profundacella Gardiner, 1898 
Psammocora haimeana Milne Edwards & Jaime, 

1851
Family FUNGIIDAE 

Cycloseris vaughani (Boschma, 1923)
Fungia danai Milne Edwards & Jaime, 1851
Fungia (D.) fungites (Linnaeus, 1758)
Fungia horrida (Dana, 1846) 
Fungia (P.) scutaria Lamarck, 1801
Fungia (V.) repanda Dana, 1846
Halomitra pileus (Linnaeus, 1758)
Sandalolitha dentata Quelch, 1884

Family PORITIDAE 
Alveopora verrilliana Dana, 1872
Porites (P.) lobata Dana, 1846 
Porites (S.) rus (Forskal, 1775) 

Family FAVIIDAE 
Cyphastrea chalcidicum (Forskal, 1775)
Cyphastrea serailia (Forskal, 1775)
Echinopora gemmacea Lamarck, 1816
Echinopora pacificus Veron, 1990
Favia stelligera Dana, 1846
Goniastrea aspera (Verrill, 1905)
Leptastrea purpurea (Dana, 1846) 
Leptoria phrygia (Ellis & Solander, 1786) 
Montastrea curta (Dana, 1846) 

Family OCULINIDAE 
Galaxea fascicularis (Linnaeus, 1767) 

Family MERULINIDAE 
Merulina scabricula (Dana, 1846) 

Family MUSSIDAE 
Lobophyllia sp.

TOTAL GENERA 28
TOTAL SPECIES 64
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Biophysically special, unique marine areas of SamoaSite UI 8: Apolima

Figure 23. Site UI 8: Apolima

Geographic Cluster Site Name Site Code Overall Rating

Inshore sites – Upolu Apolima UI8 8

Reference points Point labels Latitude Longitude

UI1 A -13.82829352 -171.7914506

UI1 B -13.8238695 -171.7745457

Table 20. Site UI 8: Apolima

Geographic boundariesGeographic boundaries

UI8 A	 -13.83332514	
-172.1701923

UI8 B	 -13.8100364	
-172.1282427
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Geographic description (score = 2.5) 
Apolima, the smallest of Samoa’s four inhabited islands, is 
located, between Upolu to the east and Savai’i to the west, 
in the Apolima Strait. It is just over three kilometres west of 
Manono Island. The SUMA is the marine area surrounding 
the island, with a circular boundary approximately 2km from 
the island’s coastline.

Justification (score = 1.5) 
Apolima is mentioned in the UNESCO-WHC website as part 
of the “Manono, Apolima and Nu’ulopa Cultural Landscape,” 
albeit primarily for cultural reasons (UNESCO WHC, 2006b). 
The island has a narrow band of coral reef habitat and is 
recognised as a Key Biodiversity Area (KBA). The KBA and 
the SUMA cover roughly the same area of marine habitat 
(2,129 ha); bumphead parrotfish (Bolbometopon muricatum) 
and humphead wrasse (Cheilinus undulatus) are thought to 
inhabit the reef (Conservation International, 2010). The reef 
around Apolima is relatively isolated and difficult to access, 
and it is recognised that the community on the island has 
a history of managing their marine resources, despite the 
lack of formal protection (Conservation International, 2010). 
General information about the values of coral reefs and KBAs 
in Samoa and globally are reviewed in Site UI 4: Fagaloa Bay 
and Site UI 7: Five Mile Reef, and also apply here.

It is thought that there is upwelling in the Apolima 
Strait (Vunisea et al., 2005); chlorophyll-a and nitrate 
concentrations in this area are relatively high (CSIRO, 2009). 
This could enhance the productivity of waters surrounding 
the reef, potentially creating cooler conditions during 
heatwaves that cause bleaching elsewhere (Randall et al., 
2020). However, existing reports include the reefs of the 
Apolima Strait among the most degraded in the country, 
comprising  low coral cover and low coral diversity (MNRE, 
2013; Sesega, 2014). 

It is difficult to predict the health of benthic, invertebrate 
and fish communities as reefs around Apolima were not 

surveyed directly and the island is relatively isolated. 
For example, The State of the Environment 2013 Report 
suggests a hotspot of fish biomass and density on the 
“northern coasts of Savaii between Falealupo village and 
Apolima Strait,” but a “low biomass in the Manono/Apolima 
Strait area” (MNRE, 2013). Furthermore, it was estimated 
that the general Apolima Strait area was not a hotspot for 
any of the coral reef variables examined (Kendall and Poti, 
2011). The resulting impact on fish biomass on the reefs 
of Apolima is uncertain.

Type and number of sources (score = 2)
The general sources used to describe coral reefs for Site UI 
4: Fagaloa Bay and KBAs for Site UI 7: Five Mile Reef are 
also relevant here; one peer-reviewed paper and two maps 
were added to provide some insight about the possibility 
of upwelling. One report contained information about 
the general area of Apolima Strait, which may or may not 
include reefs of this SUMA. Apolima is mentioned briefly 
in three further reports and the UNESCO-WHC website, 
albeit primarily pertaining to cultural information.

Obligations (score = 2)
The Fisheries Management Act 2016 provides for the 
protection of coral reefs and dependent species, and 
prescribes a precautionary approach for the management 
of fish stocks and the sustainable use of all aquatic 
resources. The NBSAP set out the intention to improve 
coral reef health by 2020. Many species that spend all or 
part of their life cycle in coral reef ecosystems (see the 
KBA trigger species list above, especially  the bumphead 
parrotfish (Bolbometopon muricatum) and humphead wrasse 
(Cheilinus undulatus)) are on the IUCN Red List of Threatened 
Species and the Convention on Migratory Species (CMS). 
The Marine Wildlife Protection Regulations 2009 provide 
for the protection of marine mammals, turtles, sharks and 
species of conservation concern, such as those listed on 
international agreements.

UI8 A	 -13.83332514	
-172.1701923

UI8 B	 -13.8100364	
-172.1282427
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Biophysically special, unique marine areas of SamoaSite UI 9: Palolo Deep

Figure 24. Site UI 9: Palolo Deep

Geographic Cluster Site Name Site Code Overall Rating

Inshore sites – Upolu Palolo Deep UI9 11

Reference points Point labels Latitude Longitude

UI9 A -13.82392007 -171.7614824

UI9 B -13.81705288 -171.7493902

Table 21. Site UI 9: Palolo Deep

Geographic boundariesGeographic boundaries
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Geographic description (score = 3) 
Palolo Deep Marine Reserve is a marine protected area 
(MPA) off the coast of Apia on Upolu Island. The reserve 
encompasses an area of 137.5 ha comprising the “Deep” 
(lagoon), a fringing reef and shallow inshore reef flats; 
it extends seaward to 500 m. The SUMA extends to a 
kilometre offshore and includes the reserve.

Justification (score = 2) 
Palolo Deep National Marine Reserve was established 
in 1979 as the first MPA managed at a national level in 
Samoa (Government of Samoa, 1998), and was also the 
first MPA established by a Pacific Island country (Skelton et 
al., 2000). The deep coral reef lagoon, as the main feature 
of the MPA (Zann, 1994), is unique in Samoa, which has 
mostly narrow fringing reefs (see Site UI 4: Fagaloa Bay 
for more information on Samoa’s coral reefs). Lovell and 
Toloa provided a detailed description of the reserve in 
1994, which they divided into eleven sections. These 
included reef flat areas surrounding the lagoon, the lagoon 
itself divided into the “southern” and “main” Palolo Deep, 
eastern and western algal rims, and a channel, reef crest 
and slope to the north of the lagoon. It is highly likely this 
zonation is relevant for driving the community composition 
of most organisms inhabiting the area, such a variety of 
habitats is ideal for promoting high biodiversity (Lovell 
and Toloa, 1994). 

Coral cover was approximately 16%, with greater coral 
species richness closer to the Deep (away from the reef 
flats). More recently, coral cover was reported to be less 
than 10%, with low coral richness and medium fish biomass 
and fish species richness (Kendall and Poti, 2011). In the 
early 1990s, 108 species of fish were recorded (Lovell 
and Toloa, 1994). Corals in this SUMA have historically 
been affected by disturbances such as bleaching (Zann, 
1994) and a lack of compliance with the reserve’s no-take 
status (Johannes, 1982). Rapid coral recovery has been 
documented (Skelton et al., 2000), suggesting a highly 
resilient area despite the proximity to the major population 
centre of Apia.

This SUMA was also noted for the diversity of macroalgae. 
A floristic survey of the reserve’s algae revealed a total of 
128 species, of which 89 were new records for Samoa, 
bringing the country’s  total known marine algae to 360 
species (MNRE, 2013). Four species of red algae from Palolo 
Deep were new to science: Amansia paloloensis, Ceramium 
upolense, Ceramium krameri and Ceramium rillfelsianum 
(Skelton et al., 2000; Skelton and South, 2002; South and 
Skelton, 1999). Even some seagrasses (Halophila sp.) were 
recorded at 25 m in the lagoon (Skelton et al., 2000). 

Macroalgae are usually cause for concern for coral reefs, as 
they can replace corals as the dominant benthos during times 
of stress and disturbance (Cheal et al., 2010). In moderate 
abundances, however, macroalgae are an integral component 
of healthy coral reefs, contributing to reef biodiversity, 
providing food and habitat for numerous species of sessile 
and mobile invertebrates and recruiting fish larvae (Fulton et 
al., 2019). Seaweed beds host a rich and diverse invertebrate 
fauna, which in turn attracts a wide variety of carnivorous 
fishes (Tano et al., 2016). Macroalgal beds can also act as 
nurseries for commercially important fishes, such as some 
Lethrinus spp. (Wilson et al., 2017), species of conservation 
concern such as seahorses (Harasti et al., 2014) and species 
considered critical for maintaining balance between coral and 
macroalgal abundance, such as parrotfishes and rabbitfishes 
(Evans et al., 2014). In this SUMA, macroalgal beds could 
provide nursery habitat for species that transition to coral-
dominated habitats in their adult stages.

Marine protected areas (MPAs) are important tools for the 
conservation of marine biodiversity, providing refuge for 
harvested species and mitigating the negative impacts of 
human activities (Graham et al., 2011). The effectiveness of 
MPAs has been shown to increase with age, size, isolation 
and compliance (Edgar et al., 2014); Palolo Deep has been 
protected for over four decades. The Palolo Deep National 
Marine Reserve is also a recognised Key Biodiversity Area, 
noted for the presence of giant grouper (Epinephelus 
lanceolatus) and the corals Acropora aculeus, Acropora aspera, 
Acropora paniculata, Pavona decussata and Porites nigrescens 
(Conservation International, 2010). A species list of corals 
was compiled in 2004, amounting to 58 species from 24 
genera, of which 15 species were, at the time of the surveys, 
only encountered on this reef (Table 22).



Table 22. Species of corals recorded from Palolo Deep and reported by Lovell (2004). Note that coral taxonomy is currently under 
revision resulting in some name. Species found only in Palolo Deep at the time of the surveys are highlighted in bold.

Family POCILLOPORIDAE 

Pocillopora damicornis (Linnaeus, 1758) 
Pocillopora eydouxi (Edwards & Haime, 1860) 
Pocillopora verrucosa (Ellis & Solander, 1786) 
Pocillopora meandrina Dana, 1846 
Seriatopora hystrix Dana, 1846

Family ACROPORIDAE 

Acropora sp. 1

Acropora sp. 2

Acropora (A.) abrotanoides (Lamarck, 1816) 
Acropora (A.) aculeus (Dana, 1846) 
Acropora (A.) aspera (Dana, 1846) 
Acropora (A.) carduus (Dana, 1846) 
Acropora (A.) clathrata (Brook, 1891)

Acropora (A.) cuneata (Brook, 1891) 
Acropora (A.) cytherea (Dana, 1846) 
Acropora (A.) divaricata (Dana, 1846) 
Acropora (A.) gemmifera (Brook, 1892) 
Acropora (A.) grandis (Brook, 1892) 
Acropora (A.) humilis (Dana, 1846) 
Acropora (A.) muricata (Dana, 1846) 
Acropora (A.) nasuta (Dana, 1846) 
Acropora (A.) paniculata Verrill, 1902 

Acropora (A.) robusta (Dana, 1846) 
Acropora (A.) samoensis (Brook, 1891) 
Acropora (A.) secale (Studer, 1878) 
Acropora (A.) valida (Dana, 1846) 
Astreopora listeri (Bernard, 1896)

Astreopora myriophthalma (Lamarck, 1816)

Montipora sp. 2
Family AGARICIIDAE 

Pachyseris speciosa (Dana, 1846) 
Pavona decussata (Dana, 1846) 
Pavona maldivensis (Gardiner, 1905) 
Pavona varians Verrill, 1864 
Leptoseris mycetoseroides Wells, 1954

Family SIDERASTREIDAE 

Coscinaraea columna (Dana, 1846) 
Psammocora contigua Esper 1797
Psammocora haimeana Milne Edwards & Haime, 

1851
Family FUNGIIDAE 

Fungia (D.) fungites (Linnaeus, 1758) 
Fungia (P.) scutaria Lamarck, 1801 
Fungia (V.) repanda Dana, 1846 
Herpolitha limax (Houttuyn, 1772) 

Family PORITIDAE 

Goniopora lobata Milne Edwards & Haime, 1851
Alveopora alligni Hoffmeister, 1925
Porites (P.) cylindrica Dana, 1846 
Porites (P.) lobata Dana, 1846 
Porites (P.) nigrescens Dana, 1846
Porites (S.) rus (Forskal, 1775) 

Family FAVIIDAE 

Diploastrea heliopora (Lamarck, 1816) 
Favia matthai Vaughan, 1918 
Favites halicora (Ehrenberg, 1834) 
Favites flexuosa (Dana, 1846) 
Leptastrea purpurea (Dana, 1846) 
Leptoria phrygia (Ellis & Solander, 1786) 
Montastrea curta (Dana, 1846) 

Family OCULINIDAE 

Galaxea fascicularis (Linnaeus, 1767) 
Family MERULINIDAE

Merulina ampliata (Ellis & Solander, 1786)
Family MUSSIDAE 

Lobophyllia sp.
Family PECTINIIDAE 

Echinophyllia aspera
Oxypora spp.

TOTAL GENERA 24
TOTAL SPECIES 58
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A number of giant clams (Tridacna gigas and T. derasa) were 
restocked into the reserve from Tonga, and early reports 
found them to be thriving (SAPA, 2004). Their protection 
within the reserve could provide important broodstock 
for replenishing depleted reefs in the surrounding areas. 
Further information about giant clams in Samoa can be 
found at Site UI 3: Lufilufi/Faleapuna Community-Based 
Fish Reserve.

Type and number of sources (score = 3)
The general sources used to describe coral reefs for Site 
UI 4: Fagaloa Bay, KBAs for Site UI 7: Five Mile Reef, and 
marine reserves and giant clams for Site UI 3: Lufilufi/
Faleapuna Community-Based Fish Reserve are also relevant 
here. The status of this SUMA as an existing MPA means 
that many reports have at least mentioned the reserve in 
the context of its management and protection. Overall, 
eleven reports and three peer-reviewed papers were 
used to describe this SUMA; among these, two provided 
detailed descriptions of its ecosystems. A further eight 
peer-reviewed papers were used to provide background 
on macroalgae and MPAs in general.

Obligations (score = 3)
The Fisheries Management Act 2016 provides for the 
protection of coral reefs and dependent species, and 
prescribes a precautionary approach for the management of 
fish stocks and the sustainable use of all aquatic resources. 
The NBSAP set out the intention to improve coral reef 
health by 2020. Many species that spend all or part of 
their life cycle in coral reef ecosystems (see the KBA trigger 
species list above, especially the giant grouper Epinephelus 
lanceolatus) are on the IUCN Red List of Threatened Species 
and the Convention on Migratory Species (CMS). The 
Marine Wildlife Protection Regulations 2009 provide for 
the protection of marine mammals, turtles, sharks and 
species of conservation concern, such as those listed on 
international agreements.
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Biophysically special, unique marine areas of Samoa	 Site UI 10: Tiavea mangrove area

Figure 25. Site UI 10: Tiavea mangrove area

Geographic Cluster Site Name Site Code Overall Rating

Inshore sites – Upolu Tiavea mangrove area UI10 4

Reference points Point labels Latitude Longitude

UI10 A -13.98959223 -171.4643667

UI10 B -13.96932233 -171.4699727

UI10 C -13.975941 -171.4412523

Table 23. Site UI 10: Tiavea mangrove area

Geographic boundaries
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	 Site UI 10: Tiavea mangrove area

Geographic description (score = 1) 
This SUMA covers approximately 2.5 km2 of the mangrove 
forest that fringes the bay at Tiavea, east of Fagaloa Bay 
on the northern coast of Upolu Island.

Justification (score = 1) 
The Tiavea-Uafato Coastal Forest was added to the 
tentative World Heritage Sites list in 2006. The KBA 
(Conservation International, 2010) recognised as a priority 
conservation site in the NBSAP (Sesega, 2014), was chosen 
by workshop participants for its role in forming a buffer 
against storms. The general area is subject to a number 
of threats (deforestation, overharvesting), but the Tiavea 
forest itself is considered more intact. It is also adjacent to 
the Aleipata marine protected area (MPA) (MNRE, 2009, 
2018a). The connectivity between the mangroves and 
the lowland rainforest is largely intact (MNRE, 2018a), 
making this area important for the conservation of birds 
(MNRE, 2001).

The importance and value of mangroves generally, and 
particularly in Samoa, are discussed in Site UI 1: Vaiusu 
Bay mangroves; those values also apply to this SUMA. 
However, no further information specifically about the 
Tiavea mangroves was available, as the species that led 
to the protection of this area are either terrestrial or 
fully marine (BirdLife International, 2020a; Conservation 
International, 2010).

Type and number of sources (score = 1)
The sources used to discuss the values of local management 
of marine resources in general, and particularly in Samoa, 
in Site UI 1: Vaiusu Bay mangroves are also relevant here. 
Additionally, five reports and one website mentioned 
the Tiavea mangroves, but did not provide substantial 
descriptive information.

Obligations (score = 1)
Although mangroves are not protected under any specific 
legislation in Samoa, the National Adaptation Programme for 
Action (NAPA) lists as its second-ranked priority project the 
reforestation, rehabilitation, and sustainable management 
of forests, which includes mangrove forests. Conservation 
and the sustainable use of mangrove areas is also reflected 
in the overarching vision of Samoa’s National Biodiversity 
Strategy & Action Plan 2015-2020. Other legislation, such 
as the Fisheries Act 1988, the Forestry Management Act 
2011 and the Water Management Regulations 1992, also 
assist in the management of wetlands (which includes 
mangroves) and assessments of wetland importance. 

The majority of wetlands in Samoa are administered by 
village councils and individuals (IUCN, 2014); some villages 
have developed village rules (and related infringements) 
for mangrove area management and control. These rules 
are sometimes further translated into by-laws which 
are recognized nationally at the statutory courts of law 
(Siamomua‐Momoemausu, 2013). The village fisheries by-
laws provide for the conservation and management of the 
local environment, and for the management of community-
based fish reserves. Protection measures are underway, 
such as the Mulinu’u Mangrove Reserve mentioned in the 
CBD report (Sesega, 2014). 

Samoa is a signatory to the Ramsar convention, and some 
species that spend all or part of their life cycle in mangrove 
ecosystems are on the IUCN Red List of Threatened Species, 
the Convention on Migratory Species (CMS), the Convention 
on International Trade in Endangered Species of Wild Fauna 
and Flora (CITES) and protected under the The Marine 
Wildlife Protection Regulations 2009.
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Biophysically special, unique marine areas of Samoa	Site UI 11: Nu’utele and Nu’ulua Bird nesting  
	 and foraging area

Figure 26. Site UI 11: Nu’utele and Nu’ulua bird nesting and foraging area

Geographic Cluster Site Name Site Code Overall Rating

Inshore sites – Upolu Nu’utele and Nu’ulua bird 
nesting and foraging area UI11 7.5

Reference points Point labels Latitude Longitude

UI11 A -14.07273854 -171.4313579

UI11 B -14.06446423 -171.4044664

Table 24. Site UI 11: Nu’utele and Nu’ulua bird nesting and foraging area

Geographic boundaries
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	Site UI 11: Nu’utele and Nu’ulua Bird nesting  
	 and foraging area

Geographic description (score = 2) 
The Aleipata Islands are a group of four uninhabited islands 
off the eastern coast of Upolu Islands. Nu’utele (1.08 km2) 
and Nu’ulua (0.25 km2) are the two southern islands, located 
at distances of 1.4 km and 3.5 km from Cape Tapaga, the 
southeastern headland of Upolu. The SUMA includes both 
islands and the marine habitats immediately surrounding 
them.

Justification (score = 1.5) 
The SUMA and the islands within it are considered 
important for regional biodiversity and for hosting significant 
populations of nesting and foraging seabirds. Their relative 
isolation and lack of human inhabitants, as well as their 
location within the Aleipata Marine Protected Area (~5,000 
ha), established in 2004, afford these ecosystems natural 
protection (MNRE, 2009). The Aleipata MPA is also 
designated as a KBA, based on populations of hawksbill 
and green turtles, bumphead parrotfish, humphead 
wrasse and coconut crab (Birgus latro) (Conservation 
International, 2010), which are likely to occur in or around 
the SUMA. Additionally, it is an Important Bird Area (BirdLife 
International, 2020b). Samoa is known to host 22 species 
of seabirds; among them is one endangered species, the 
Polynesian storm-petrel Nesofregetta fuliginosa (Table 25). 
Nine species are known to breed in Samoa (MNRE, 2009). 

The two islands hold the highest concentration of nesting 
seabirds in Samoa, especially the brown booby Sula 

leucogaster, red-footed booby Sula sula, black noddy 
Anous minutus, blue noddy Procelsterna cerulea, white 
tern Gygis alba and greater frigatebird Fregata minor (Butler, 
2005; Butler et al., 2011; Serra and Tipama’a, 2016). A 
comprehensive survey in 2012 recorded 24 species of 
landbirds, five shorebirds and 13 seabirds across the 
Aleipata Islands (Parrish and Sherley, 2012). It is thought 
that Pacific rats have eliminated ground-nesting seabirds 
from the islands (Butler et al., 2011). Restoration activities 
that included the eradication of rats and ants on the islands 
were initiated in 2006 and are thought to have been 
successful (Tye and Butler, 2013). Generally, reports that 
mention seabirds in Samoa highlight their populations as 
an important knowledge gap (MNRE, 2013; Sesega, 2014).

The nesting activities of seabirds introduce nutrients into 
otherwise nutrient-poor and oligotrophic systems both 
on land and over adjacent waters, and are an integral 
component of island ecosystems (Wilson et al., 2006). 
The feeding and breeding activities of seabirds, which 
are top predators in many parts of the ocean where they 
forage, create a unique connectivity between terrestrial 
and marine habitats (Birdlife International, 2009). Most 
seabirds are adapted for extensive migrations, feeding on 
or just below the ocean’s surface, and nesting in colonies 
on beaches and in other coastal habitats. Those that nest 
on Pacific Islands often lay their eggs in rudimentary nests 
on shrub-like vegetation, in crevices or holes dug in the 
sand, or directly on the ground. During the nesting season, 
they forage in the waters surrounding their nesting sites 
(Thaxter et al., 2012), including the intertidal reef flats 
around the islands (BirdLife International, 2020b).

Nu’utele Island
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Site UI 11: Nu’utele and Nu’ulua bird nesting and foraging area 

Species name Common Name Samoan Name Classifications Breeding 
Status

Pseudobulweria rostrata Tahiti petrel Ta’i’o NT

Ardenna pacifica Wedge-tailed shearwater Ta’i’o LC

Ardenna tenuirostris Short-tailed shearwater Ta’i’o LC

Puffinus lherminieri Audubon’s shearwater Ta’i’o LC

Puffinus griseus Sooty shearwater Ta’i’o

Nesofregetta fuliginosa Polynesian storm-petrel Ta’i’o EN

Phaethon rubricauda Red-tailed tropicbird Tava’e’ula LC

Phaethon lepturus White-tailed tropicbird Tava’e LC

Sula dactylatra Masked booby Fua’o LC

Sula leucogaster Brown booby Fua’o LC Breeding

Sula sula Red-footed booby Fua’o LC Breeding

Fregata minor Great frigatebird Atafa LC Breeding

Fregata ariel Lesser frigatebird Atafa LC

Stercorarius pomarinus Pomarine skua LC

Thalasseus bergii Greater crested tern Gogo LC

Sterna sumatrana Black-naped tern Gogo LC

Onychoprion fuscatus Sooty tern Gogo LC

Onychoprion anaethetus Bridled tern Gogo Uli LC

Anous ceruleus Blue noddy Laia LC

Anous stolidus Brown noddy Gogo LC Breeding

Anous minutus Black noddy Gogo LC

Gygis alba Common white tern Manusina LC

Table 25. Seabirds of Samoa; species known to frequent this SUMA are highlighted in bold. From Conservation International 
(2008) and Parrish and Sherley (2012). Classifications on threatened species lists are added, including the IUCN Red List of 
Threatened Species. NT: Near Threatened; EN: Endangered; LC: Least Concern.
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Type and number of sources (score = 3)
This SUMA benefited from research conducted specifically 
on the values for which it was chosen (seabirds). One 
peer-reviewed paper, three reports and one website 
provided information about seabirds of the Aleipata 
Islands. An additional report contained information about 
pest eradication on the islands. Seabirds in general were 
discussed using two peer-reviewed papers and one report, 
and the Aleipata MPA is mentioned in a large number of 
reports, of which four were used to describe this SUMA.

Obligations (score = 1)
Seabirds are protected under the Marine Wildlife Protection 
Regulations 2009, the Trade in Endangered Species Bill 
2013 and the Fisheries Regulation 1996. They are also 
listed on the IUCN Red List of Threatened Species, the 
Convention on Migratory Species (CMS) and the Convention 
on International Trade in Endangered Species of Wild Fauna 
and Flora (CITES).
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Biophysically special, unique marine areas of Samoa	 Site UI 12: Mutiatele mangrove area

Figure 27. Site UI 6: Manono Reef Flats

Geographic Cluster Site Name Site Code Overall Rating

Inshore sites – Upolu Mutiatele mangrove area UI12 4

Reference points Point labels Latitude Longitude

UI12 A -14.02234756 -171.4360122

UI12 B -14.01667258 -171.425193

UI12 C -14.02580766 -171.4288266

Table 26. Site UI 12: Mutiatele mangrove area

Geographic boundaries
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Geographic description (score = 1) 
Mutiatele is located on the eastern tip of Upolu Island. The 
SUMA is south of the village and encompasses a creek and 
an area of intact mangrove forest of approximately 47 ha.

Justification (score = 1) 
The importance and value of mangroves generally, and 
particularly in Samoa, are discussed in Site UI 1: Vaiusu Bay 
mangroves. Those values also apply to this SUMA. Further 
information specifically about the Mutiatele mangroves 
was not available.

Type and number of sources (score = 1)
The sources used to discuss the values of local management 
of marine resources in general, and particularly in Samoa, 
in Site UI 1: Vaiusu Bay mangroves are also relevant here. 
Further sources specifically about this SUMA were not 
available.

Obligations (score = 1)
Although mangroves are not protected under any specific 
legislation in Samoa, the National Adaptation Programme for 
Action (NAPA) lists as its second-ranked priority project the 
reforestation, rehabilitation, and sustainable management 
of forests, which includes mangrove forests. Conservation 
and the sustainable use of mangrove areas is also reflected 
in the overarching vision of Samoa’s National Biodiversity 
Strategy & Action Plan 2015-2020. Other legislation, such as 
the Fisheries Act 1988, the Forestry Management Act 2011 
and the Water Management Regulations 1992, also support 
the management of wetlands, which includes mangroves, 
and assessments of wetland importance. 

The majority of wetlands in Samoa are administered by 
village councils and individuals (IUCN, 2014). Some villages 
have developed village rules and related infringements for 
mangrove area management and control that are sometimes 
further translated into by-laws recognized nationally at the 
statutory courts of law (Siamomua‐Momoemausu, 2013). 
The village fisheries by-laws provide for the conservation 
and management of the local environment, and management 
of community-based fish reserves. Protection measures 
are underway, such as the Mulinu’u Mangrove Reserve 
mentioned in the CBD report (Sesega, 2014). Samoa is a 
signatory to the Ramsar convention, and some species that 
spend all or part of their life cycle in mangrove ecosystems 
are on the IUCN Red List of Threatened Species, the 
Convention on Migratory Species (CMS) and the Convention 
on International Trade in Endangered Species of Wild Fauna 
and Flora (CITES), and protected under the The Marine 
Wildlife Protection Regulations 2009.
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Biophysically special, unique marine areas of SamoaSite UI 13: Tuialamu Palolo site

Figure 28. Site UI 13: Tuialamu Palolo site

Geographic Cluster Site Name Site Code Overall Rating

Inshore sites – Upolu Tuialamu Palolo site UI13 5

Reference points Point labels Latitude Longitude

UI13 A -14.04743588 -171.4700009

UI13 B -14.04488574 -171.4595436

Table 27. Site UI 13: Tuialamu Palolo site

Geographic boundariesGeographic boundaries
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Geographic description (score = 1) 
This SUMA is a stretch of reef on the southern coast of 
Upolu Island, extending for 3 km along the coast and 
approximately 300 m out to sea.

Justification (score = 1.5) 
This area is known to be a spawning site of the palolo 
worm (Palola viridis), a highly sought-after delicacy in 
Samoa (Tupufia, 2019). Palolo worms are subject to heavy 
exploitation levels in Samoa (Government of Samoa, 1998), 
and have therefore experienced sharp declines due to 
overharvesting (Lafoai, 2016; Zann, 1999). The worms 
reproduce in mass spawning events that occur at night 
October to November; the terminal parts of the paolo’s 
bodies (epitokes) detach and swarm over the surface of the 
water (“palolo rising”), releasing sperm and eggs (Schulze 
and Timm, 2012). The spawning is said to coincide with the 
third quarter moon phase (7th night after the full moon) and 
the low or outgoing tide, synchronous with coral spawning 
(Brown, 2009; Kendall and Poti, 2011). The swarming 
attracts an abundance of marine life considered a productive 
time for fishing (Skelton et al., 2000). 

Palolo spawning sites usually coincide with highly productive 
coral reef areas. Tuialamu is one of the regular palolo 
monitoring sites, suggesting that spawning occurs here 
on a predictable basis. However, this area has also been 
subject to the declines experienced elsewhere (MAF, 2018). 
Coral cover was recently recorded as very low in this area 
(< 10%), and the reef was dominated by turf and coralline 
algae (Seinor et al., 2020).

Type and number of sources (score = 1.5)
Sources used to justify this SUMA include one website, 
four reports and two peer-reviewed papers describing 
the biology and importance of the palolo worm in Samoa. 
Additionally, one report named this SUMA as a “palolo 
rising” monitoring site, and one peer-reviewed paper 
contained some information about the benthos on the ree

Obligations (score = 1)
The Fisheries Regulation 1996 provides for the sustainable 
harvest of marine species, including palolo worms, which 
are listed as Data Deficient on the IUCN’s Red List of 
Threatened Species. The village fisheries’ by-laws provide for 
the conservation and management of the local environment.
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Biophysically special, unique marine areas of SamoaSite UI 14: Salani-Poutasi reefs

Figure 29. Site UI 14: Salani-Poutasi reefs

Geographic Cluster Site Name Site Code Overall Rating

Inshore sites – Upolu Salani-Poutasi reefs UI14 5

Reference points Point labels Latitude Longitude

UI14 A -14.044739 -171.718598

UI14 B -14.03963409 -171.638001

Table 28. Site UI 14: Salani-Poutasi reefs

Geographic boundaries
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Geographic description (score = 1) 
A complex and extensive reef system with a network of 
channels and lagoons lies between Salani and Poutasi 
villages, on the southern side of Upolu Island. Around 1 
km offshore of Vaovai, the barrier reef is cut by two broad 
channels that are linked to streams on shore. The lagoon 
varies in width from 300 m to 450 m, but rapidly disappears 
on the east side of Nu’usafee island. The SUMA contains 
the reefs along 9 km of coastline, extending up to 1.5 km 
out to sea.

Justification (score = 1.5) 
This SUMA was chosen because of its coral reef, which 
is extensive and complex compared with many of the 
fringing reefs around Samoa. The coral reefs in this area 
have suffered from repeated disturbances, including the 
2009 tsunami, but subsequent  assessments found a high 
coral cover and intermediate coral richness, unlike sites in 
northern Upolu (Bell et al., 2012; Kendall and Poti, 2011). 
Although the biomass of reef fishes was low, fish richness 
was medium to high. Surveys at a site near Poutasi village 
revealed a history of relatively high species richness, biomass 
and density of coral reef fishes (Green, 1996). The coral 
and fish communities around this SUMA were found to 
have more similarities with the healthier coral reefs on 
the northern side of Savai’i Island, than with those in other 
parts of Upolu (Kendall and Poti, 2011).

Surveys conducted after the 2009 tsunami reported 
remarkable resistance to mechanical damage, with coral 
cover still ~50% across the reef flat in 2010, despite the 
substantial evidence of coral destruction on the back reef 
of the Vaovai lagoon (McAdoo et al., 2011). More recent 
surveys confirmed this, with an estimate of 56% coral cover 
and a dominance of branching Acropora spp. on the reef flat 

at Vaovai in 2018 (Tone, 2018). Such results also suggest 
that the lagoon and reef flat are adequately sheltered from 
wave action. Similarly, the Poutasi Fish Reserve exhibited 
a very rapid recovery of coral cover, from 15% in 2010 to 
>70% in 2017 (Aiafi, 2017c, 2013). The fish community was 
typical of Pacific reef flat assemblages (Aiafi, 2017c, 2013; 
Bell et al., 2012; Tone, 2018). The reef crest, which may have 
suffered the brunt of physical damage, was dominated by 
turf and coralline algae, with very low (8.6%) coral cover 
(Seinor et al., 2020). Further information about the value 
and status of coral reefs in Samoa is provided in Site UI 4: 
Fagaloa Bay.

Type and number of sources (score = 1.5)
Sources used to describe coral reefs in Samoa for Site UI 
4: Fagaloa Bay were also relevant to this SUMA, as well 
as information derived from six reports and two peer-
reviewed papers.

Obligations (score = 1)
The Fisheries Management Act 2016 provides for the 
protection of coral reefs and dependent species and 
prescribes a precautionary approach for the management of 
fish stocks and the sustainable use of all aquatic resources. 
The NBSAP set out the intention to improve coral reef health 
by 2020. Many species that spend all or part of their life 
cycle in coral reef ecosystems are on the IUCN Red List of 
Threatened Species, the Convention on Migratory Species 
(CMS), the Convention on International Trade in Endangered 
Species of Wild Fauna and Flora (CITES) and protected 
under the Marine Wildlife Protection Regulations 2009. 
The village fisheries by-laws provide for the conservation 
and management of the local environment, and for the 
management of community-based fish reserves.
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Biophysically special, unique marine areas of Samoa	 Site UI 15: Safata MPA

Figure 30. Site UI 15: Safata MPA

Geographic Cluster Site Name Site Code Overall Rating

Inshore sites – Upolu Safata MPA UI15 7

Reference points Point labels Latitude Longitude

UI15 A -14.02381507 -171.9118142

UI15 B -14.00842766 -171.7932172

Table 29. Site UI 15: Safata MPA

Geographic boundaries
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Geographic description (score = 3) 
This SUMA is the Safata MPA, an area of 6,370 ha on the 
southern coast of Upolu Island. The SUMA contains the 
entire MPA between the villages of Salamumu and Maninoa,  
approximately 5 km out to sea including the Aau Gasese 
submerged reef.

Justification (score = 1.5) 
The Safata was declared a MPA in 1999 and its stewardship 
is shared among nine communities; 10% of the MPA is no-
take (CRISP, 2008; MNRE, 2009). All decisions for the MPA 
are made by the Safata MPA District Committee located at 
Lotofaga (MNRE, 2002). The MPA has also been listed as 
a KBA, due to its populations of bumphead parrotfish and 
humpheaded wrasse (Conservation International, 2010). 
Management practices range from the banning of destructive 
fishing and the removal of crown-of-thorns starfish, to the 
restocking of giant clams and trochus (CRISP, 2008). 

The coral reefs in this area are recovering from repeated 
disturbances, including the 2009 tsunami, but in a 2011 
assessment they exhibited high coral cover and intermediate 
coral richness, unlike sites in northern Upolu (Kendall and 
Poti, 2011). The coral communities around this SUMA were 
more similar to the healthier coral reefs on the northern side 
of Savai’i Island (Kendall and Poti, 2011). Recent surveys in 
the protected lagoon and on the reef flat at the western edge 
of the MPA recorded ~60% coral cover, the highest of all 
surveyed sites on Upolu (Aiafi and Sapatu, 2013; Ziegler et al., 
2018). Species of fish and invertebrates were also recorded in 
relatively high numbers (Aiafi and Sapatu, 2013). A different 
survey along the reef crests, however, showed approximately 
9% coral cover compared to approximately 30% turf and 
coralline algae cover (Seinor et al., 2020), indicative of a 
high-disturbance regime and a spatially variable distribution 
of healthy and degraded patches of reef. 

The MPA is thought to provide feeding habitat for hawksbill 
and green turtles (MNRE, 2013). Fisheries catch data show 
this area as having a productive history (Zann and Mulipola, 
1995), whereas surveys at Sa’anapu showed relatively low 
fish density, biomass and species richness (Green, 1996). 
Further information about the value and status of coral 
reefs in Samoa is provided in Site UI 4: Fagaloa Bay, and 
turtles in Samoa are discussed in Site SI 1: Northwest Savai’i.

Type and number of sources (score = 1.5)
Sources used to describe coral reefs and turtles in Samoa 
for Site UI 4: Fagaloa Bay and Site SI 1: Northwest Savai’i 
are also relevant to this SUMA, as well as seven reports 
and two peer-reviewed papers. A number of reports 
mentioned the MPA (e.g. the NBSAP) without providing 
detailed information.

Obligations (score = 1)
The Fisheries Management Act 2016 provides for the 
protection of coral reefs and dependent species, and 
prescribes a precautionary approach for the management of 
fish stocks and the sustainable use of all aquatic resources. 
The NBSAP intends to improve coral reef health by 2020. 
Many species that spend all or part of their life cycle in 
coral reef ecosystems (including the KBA trigger species, 
the bumphead parrotfish Bolbometopon muricatum and 
humphead wrasse Cheilinus undulatus) are on the IUCN Red 
List of Threatened Species, the Convention on Migratory 
Species (CMS) and the Convention on International Trade 
in Endangered Species of Wild Fauna and Flora (CITES). 
The village fisheries by-laws provide for the conservation 
and management of the local environment, and for the 
management of community-based fish reserves.
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	 Site SI 1: Northwest Savai’i

Figure 31. Site SI 1: Northwest Savai’i

Geographic Cluster Site Name Site Code Overall Rating

Inshore sites – Savai’i Northwest Savai’i SI1 10

Reference points Point labels Latitude Longitude

SI1 A -13.62881745 -172.853631

SI1 B -13.44523071 -172.633425

Table 30. Site SI 1: Northwest Savai’i

Geographic boundaries
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Geographic description (score = 1) 
This SUMA is a marine area off the northwestern tip of 
Savai’i Island. Its outer boundaries are approximately 10km 
offshore from Falelima, Falealupo and Asau, creating an 
area of roughly 270 km2.

Justification (score = 3) 
The sea off the northwestern tip of Savai’i is known for the 
diversity and genetic distinctiveness of marine mammals, 
resident populations of rough-toothed dolphins and spinner 
dolphins, high coral cover and palolo worms. The Falealupo 
Conservation Area protects terrestrial habitats across half 
of the peninsula. The SUMA contains the Vaotupua Key 
Biodiversity Area, which was selected for the nesting 
of hawksbill turtles (Conservation International, 2010). 
Falealupo, Fagasa and Auala also have community-based fish 
reserves (King and Fa’asili, 1999) where destructive fishing 
and rubbish dumping are banned, some gear and catch 
restrictions apply, crown-of-thorns starfish are removed and 
giant clams have been restocked (King and Faasili, 1999); 
Vaisala fish reserve is also situated within the SUMA site 
(Aiafi, 2017d).

Samoan waters have been declared an Important Marine 
Mammal Area (IMMA) due to the resident populations of 
spinner dolphins Stenella longirostris and rough-toothed 
dolphins Steno bredanensis (Government of Samoa, 1998) 
as well as the general diversity of marine mammals (Marine 
Mammal Protected Areas Taskforce, 2020). Information, 
including a list of Samoa’s marine mammal species, is 
presented in Site O 6: Whale migration route. Overall, 
observation records from this area include spinner dolphins, 
rough-toothed dolphins, short-finned pilot whales, 
Blainville’s beaked whales, sperm whales, humpback whales 
and other, unidentified, cetaceans (MNRE, 2013; Ward 
et al., 2010). Samoa’s EEZ was declared a sanctuary for 
dolphins, whales, sharks and turtles in 2002 (MNRE, 2019, 
2015; Sesega, 2014). 

The spinner dolphin is the most abundant species, thought 
to be increasing, and often present in groups of 100 or 
more (MNRE, 2013). The waters of this SUMA had a high 
concentration of dolphin sightings between 2001 and 2010, 
especially spinner dolphins which appear to favour this 
area of the Samoan EEZ. Genetic studies on rough-toothed 
dolphins have found that despite their primarily oceanic 
habitat preferences, these marine mammals  can form 

isolated insular populations in areas with increased local 
productivity (Albertson, 2014; Albertson et al., 2017). The 
high residency level of spinner and rough-toothed dolphins, 
both within and between years, suggests this habitat is 
probably used for breeding. Very young (e.g. nursing) sperm 
whales, pilot whales and Cuvier’s beaked whales have also 
been documented in Samoan waters (Marine Mammal 
Protected Areas Taskforce, 2020).

The coral reefs of northwestern Savai’i, including those 
within this SUMA, are among the healthiest in Samoa 
(MNRE, 2013). General information about coral reefs and 
their status in Samoa is reviewed for Site UI 4: Fagaloa Bay. 
In the past, Savai’i Island has exhibited higher coral cover 
that Upolu Island, with island-wide estimates of almost 50% 
(Lovell et al., 2008); Savai’i was also considered a hotspot for 
a number of coral reef variables, such as fish biomass (Kendall 
and Poti, 2011). A biogeographic assessment deemed the 
northern part of the SUMA different from the southern 
section whereby coral cover was higher on the northern 
reefs than the southern reefs, and coral species composition 
differed (Kendall and Poti, 2011). 

Assessments of fish reserves documented coral cover of 
around 50% on the reef flat (Aiafi, 2018b; Tanielu, 2015a, 
2018b; Tiitii et al., 2017). Additionally, Kyphosus spp., 
or drummers, which are among the few reef fishes that 
consume macroalgae, and the black teatfish Holothuria 
whitmaei, a high-value sea cucumber that has been heavily 
depleted elsewhere, were recorded (Aiafi, 2018b). Surveys 
in the Vaisala, Auala, Asau and Sataua fish reserves on the 
northern side of the SUMA consistently documented high 
coral cover (40 -75%) on the reef flat between 2007 and 
2017, and high fish species richness in 2015 and 2017 even 
in shallow intertidal areas (Aiafi, 2017d, 2015b). The most 
recent coral reef surveys found an average coral cover of 
16.5% on the northern reef crest, and 30% cover of turf 
algae and coralline algae (Seinor et al., 2020).

This SUMA is an important palolo spawning site; however, 
recent years have seen marked declines in palolo everywhere 
(MAF, 2018). Information about the palolo worm, its biology 
and importance, is reviewed in Site UI 13: Tuialamu Palolo Site.

The western tip of Savai’i Island is potentially an important 
site for the nesting of hawksbill turtles in Samoa 
(Conservation International, 2010); the country’s  waters 
are a designated sanctuary for turtles (Sesega, 2014). Three 
species of turtles have been recorded in Samoan waters: 
hawksbill (Eretmochelys imbricata), green (Chelonia mydas) 
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Site SI 1: Northwest Savai’i

and leatherback (Dermochelys coriacea) turtles. Hawksbill 
and green turtles are relatively common (Witzell, 1982), 
while leatherback turtles are rare (MNRE, 2013). Only 
the hawksbill turtle is known to nest on Samoan beaches. 
Although green turtles and leatherback turtles forage in 
the nearshore waters, nests have not been detected. The 
nesting season is from September to July (Witzell and 
Banner, 1980). The most recent surveys, which are from 
the early 2000s, showed declining numbers of nesting 
hawksbill turtles (MNRE, 2013).

Type and number of sources (score = 3)
Sources that contained general information about marine 
mammals, palolo worms, community-based fish reserves, 
KBAs and marine mammals, globally and in Samoa, were 
those used for Site O 6: Whale migration route, Site UI 
13: Tuialamu Palolo site, Site UI 3: Lufilufi/Faleapuna 
Community-Based Fish Reserve, Site UI 7: Five Mile Reef 
and Site UI 4: Fagaloa Bay. Sources used for values specific 
to this SUMA included a thesis, eight reports and three 
peer-reviewed papers on dolphins and turtles in Samoan 
waters. One report yielded information about coral reefs 
specific to Savai’i Island. Marine mammals, coral reefs 
and community-based fish reserves in the SUMA were 
mentioned or described in one website, four reports and 
three peer-reviewed papers.

Obligations (score = 3)
Species in this SUMA are protected under the Marine Wildlife 
Protection Regulations 2009, the Trade in Endangered 
Species Bill 2013 and the Fisheries Regulation 1996. The 
village fisheries by-laws provide for the conservation and 
management of the local environment, and for management 
of community-based fish reserves. Palolo worms are listed 
as Data Deficient on the IUCN’s Red List. Marine mammals 
found in this SUMA, hawksbill turtles and a number of 
species that frequent coral reefs are on the IUCN Red 
List of Threatened Species, the Convention on Migratory 
Species (CMS) and the Convention on International Trade 
in Endangered Species of Wild Fauna and Flora (CITES).

Site SI 2: Faletagaloa mangroves
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Site SI 2: Faletagaloa mangroves

Figure 32. Site SI 2: Faletagaloa mangroves

Geographic Cluster Site Name Site Code Overall Rating

Inshore sites – Savai’i Faletagaloa mangroves SI2 5.5

Table 31. Site SI 2: Faletagaloa mangroves

Geographic boundaries

Reference points Point labels Latitude Longitude

SI2 A -13.47051933 -172.4240294

SI2 B -13.46716801 -172.4194162
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Site SI 2: Faletagaloa mangroves

Geographic description (score = 2) 
This SUMA is a small lagoon (0.25 km2), with a narrow 
passage to the reef flat on the northern side, fringed by 
mangroves. It is adjacent to Faletagaloa village on the 
northern coast of Savai’i Island.

Justification (score = 1) 
The lagoon and surrounding mangroves are a rich and 
productive breeding and nursery area for species of 
conservation and fisheries significance, such as shellfish. 
General information about the values of mangroves in 
Samoa is presented for Upolu Island in Site UI 1: Vaiusu 
Bay mangroves. As suggested by the catch per unit effort 
of villages in mangrove areas (Passfield et al., 2001), the 
mangroves provide habitat for a rich variety of food species, 
indicating high productivity. A biodiversity audit found that 
the mangroves in this SUMA need protection and replanting 
(Government of Samoa, 2007, 2017a), as they are showing 
signs of saltwater intrusion (MNRE, 2018b). The enclosed 
lagoon is a unique environment among Samoan mangroves 
and may host some different species compared to coastal 
mangroves elsewhere in the country, though the extent 
of this is unknown.

Type and number of sources (score = 1.5)
Sources that contain general information about Samoan 
mangroves used for Site UI 1: Vaiusu Bay mangroves are also 
relevant here. The mangroves in this SUMA are mentioned, 
but not described, in four reports.

Obligations (score = 1)
Although mangroves are not protected under any specific 
legislation in Samoa, the National Adaptation Programme for 
Action (NAPA) lists as its second-ranked priority project the 
reforestation, rehabilitation, and sustainable management 
of forests, which includes mangrove forests. Conservation 
and the sustainable use of mangrove areas is also reflected 
in the overarching vision of Samoa’s National Biodiversity 
Strategy & Action Plan 2015-2020. Other legislation, such 
as the Fisheries Act 1988, the Forestry Management Act 
2011 and the Water Management Regulations 1992 also 
assist in the management of wetlands (which includes 
mangroves) and assessments of wetland importance. The 
majority of wetlands in Samoa are administered by village 
councils and individuals (IUCN, 2014). 

Some villages have developed village rules (and related 
infringements) for mangrove area management and 
control that are sometimes further translated into by-
laws recognized nationally at the statutory courts of law 
(Siamomua‐Momoemausu, 2013). Protection measures 
are underway, such as the Mulinu’u Mangrove Reserve 
mentioned in the CBD report (Sesega, 2014). Samoa is a 
signatory to the Ramsar convention, and some species that 
spend all or part of their life cycle in mangrove ecosystems 
are on the IUCN Red List of Threatened Species, the 
Convention on Migratory Species (CMS), the Convention 
on International Trade in Endangered Species of Wild Fauna 
and Flora (CITES), and protected under the Marine Wildlife 
Protection Regulations 2009.

	 Site SI 3: Safotu, Sasina and Safune Palolo harvesting areas
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	 Site SI 3: Safotu, Sasina and Safune Palolo harvesting areas

Figure 33. Site SI 3: Safotu, Sasina and Safune Palolo harvesting areas

Geographic Cluster Site Name Site Code Overall Rating

Inshore sites – Savai’i Safotu, Sasina and Safune 
Palolo harvesting areas SI3 5.5

Table 32. Site SI 3: Safotu, Sasina and Safune Palolo harvesting areas

Geographic boundaries

Reference points Point labels Latitude Longitude

SI3 Sasina A -13.467906 -172.4508161
SI3 Sasina B -13.463878 -172.4426506
SI3 Safotu A -13.44984593 -172.4142813
SI3 Safotu B -13.44593826 -172.3994142
SI3 Safune A -13.44818405 -172.3630773
SI3 Safune b -13.43817095 -172.3600325
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Site SI 3: Safotu, Sasina and Safune Palolo harvesting areas

Geographic description (score = 2) 
Safotu, Sasina and Safune villages lie near the northern 
tip of Savai’i Island. The SUMA includes multiple reef flat 
areas in front of the villages, including the reef flat, crest 
and upper reef slope.

Justification (score = 1.5) 
This area is a known spawning site of the palolo worm 
(Palola viridis), which is a highly sought-after delicacy in 
Samoa (Tupufia, 2019). The general importance and biology 
of the palolo worm are reviewed in Site UI 13: Tuialamu 
Palolo site. A survey of the reef flat in the Sasina and 
Safotu Community-Based Fish Reserves found high water 
clarity and coral communities with 40-50% live cover, 
which appears to have remained stable since 2010 (Tauati, 
2014b). A diversity of different coral growth forms were 
also detected. The fish community was typical of wave-
swept, coral-dominated reef flats, and high densities of 
grazing urchins are likely reducing algal biomass. Surveyors 
recorded a high proportion of juvenile corals and fishes, 
and a juvenile giant clam, suggesting this area has good 
connectivity to upstream larval sources (Tanielu, 2019). 

Type and number of sources (score = 1)
Sources containing general information about palolo worms 
in Samoa used for Site UI 13: Tuialamu Palolo Site were also 
relevant here. Three additional sources (an online news 
article and two reports) mentioned this SUMA in particular.

Obligations (score = 1)
The Fisheries Regulation 1996 provides for the sustainable 
harvest of marine species, including palolo worms, which  
are listed as Data Deficient on the IUCN’s Red List of 
Threatened Species. The village fisheries’ by-laws provide for 
the conservation and management of the local environment.

Site SI 4: High shark area
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Site SI 4: High shark area

Figure 34. Site SI 4: high shark area

Geographic Cluster Site Name Site Code Overall Rating

Inshore sites – Savai’i High shark area SI4 4.5

Table 33. Site SI 4: high shark area

Geographic boundaries

Reference points Point labels Latitude Longitude

SI4 A -13.48127747 -172.553672

SI4 B -13.44683533 -172.4761434
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Site SI 4: high shark area

Geographic description (score = 1) 
This SUMA is a marine area on the mid-north coast of 
Savai’i, approximately 8.5 km long and 1.7 km out to sea. 
The coastline is uninhabited, with a rocky shore, thick 
vegetation and a narrow fringing reef.

Justification (score = 1) 
This SUMA was selected as an area known for high shark 
abundance. Samoan waters are home to 30 species of 
sharks and rays, which are all listed as threatened to 
some degree (Table 34), and the Samoan Government 
has declared its EEZ a shark sanctuary (Sawada, 2018). The 
first research into the population status of sharks off Upolu 
Island was conducted in 2017, where they are regularly 
observed by communities (Government of Samoa, 2017b), 
using Baited Remote Underwater Video System (BRUVS) 
in collaboration with SPREP, the Australian Institute of 
Marine Science (AIMS) and the Ministry of Agriculture 
and Fisheries (Satoa, 2018). 

Oceanic sharks are caught as bycatch in Samoa’s longline 
fisheries (Government of Samoa, 2016), and a survey in 
American Samoa found that reef sharks have declined to 
3-10% of their expected baselines densities (Nadon et 
al., 2012). It is likely that this is also true of Samoan reefs. 
Information was not available about sharks in this area. 
However, a community consultation specifically about 
sharks noted that the villages to the east of this area did 
not report seeing any sharks in their waters, whilst villages 
to the west reported small sharks between January and 
April, and larger sharks during other months (Government 
of Samoa, 2017b). 

Sharks are important predators in marine ecosystems, 
and high densities are considered a sign of a healthy 
marine ecosystem (Estes et al., 2011; Roff et al., 2016). 
Top predators are typically the first to disappear from 
marine ecosystems under any degree of fishing pressure 
as they are preferentially targeted by most fisheries and/or 
killed by fishermen when caught as by-catch (Friedlander 
and DeMartini, 2002; Graham et al., 2010; Hisano et al., 
2011; Sandin et al., 2008). Their high commercial value 
combined with slow growth, long life, late maturity and 
low fecundity reduces productivity of apex predators and 
inhibits recovery of exploited populations under continued 
fishing pressure (Collette et al., 2011; Pauly et al., 1998; 
Stevens et al., 2000). 

In some habitats, anthropogenic impacts have reduced the 
abundance of apex predators by 90% or more (Myers and 
Worm, 2003). The removal of apex predators may result in 
trophic cascades, with changes occurring throughout the 
food web, sometimes down to primary producers (Estes 
et al., 2011). As areas with high local abundance of sharks 
become more valuable, potentially such as this SUMA, 
protecting them as sanctuaries would ensure local food 
webs remain intact.

Type and number of sources (score = 1.5)
General information about the importance and vulnerability 
of sharks in marine ecosystems was sourced from eleven 
peer-reviewed papers. Although site-specific information 
about this SUMA was not available, some information about 
sharks in Samoa was drawn from a number of websites 
that reported on the proclamation of the shark sanctuary, 
and from four reports.

Obligations (score = 1)
The regulations associated with the shark sanctuary ban 
commercial fishing and the possession, trade, and sale 
of sharks and shark products throughout Samoa’s EEZ, 
while also  prohibiting the use of fishing gear typically 
used to target sharks, such as wire leaders. The Marine 
Wildlife Protection Regulation 2009 and the 2018 
Amendment provide for the protection of sharks, and 
most species are on the IUCN Red List of Threatened 
Species, the Convention on Migratory Species (CMS) and 
the Convention on International Trade in Endangered 
Species of Wild Fauna and Flora (CITES).



Table 34. Sharks and rays known to occur in Samoan waters from MNRE (2013), Government of Samoa (2017b, 2016) and Satoa 
(2018). All species are listed on the IUCN Red List of Threatened Species and other international agreements. VU: Vulnerable; 
EN: Endangered; CR: Critically endangered; NT: Near Threatened; DD: Data Deficient. CMS: Convention on Migratory Species, 
Annex I and II. CITES: Convention on International Trade in Endangered Species of Wild Fauna and Flora, Appendix II. WPFC: 
Western Central Pacific Fisheries Commission; ‘yes’ indicates that conservation and management measures are in place.

Family Species name Common name Samoan name IUCN CMS CITES WPFC

Alopiidae Alopias pelagicus Pelagic thresher EN II II yes

Alopiidae Alopias superciliosus Bigeye thresher VU II II yes

Alopiidae Alopias vulpinus Common thresher VU II II yes

Carcharhinidae Carcharhinus albimarginatus Silvertip shark Aso VU

Carcharhinidae Carcharhinus amblyrhynchos Grey reef shark Malie-aloalo NT

Carcharhinidae Carcharhinus falciformis Silky shark Malie VU II II yes

Carcharhinidae Carcharhinus galapagensis Galapagos shark Malie NT

Carcharhinidae Carcharhinus leucas Bull shark Malie NT

Carcharhinidae Carcharhinus limbatus Blacktip shark Malie NT

Carcharhinidae Carcharhinus longimanus Oceanic whitetip shark Apoapo CR II yes

Carcharhinidae Carcharhinus melanopterus Blacktip reef shark Malie-alamata NT

Carcharhinidae Galeocerdo cuvier Tiger shark Naiufi NT

Carcharhinidae Negaprion acutidens Lemon shark Malie VU

Carcharhinidae Prionace glauca Blue shark Malie NT yes

Carcharhinidae Triaenodon obesus Whitetip reef shark Malu NT

Cetorhinidae Cetorhinus maximus Basking shark EN I&II II

Dasyatidae Neotrygon kuhlii Bluespotted stingray Fai-malie DD

Dasyatidae Himantura fai Pink whipray Fai aloalo LC

Ginglymostomatidae Nebrius ferrugineus Tawny nurse shark Moemoeao VU

Hexanchidae Hexanchus griseus Bluntnose sixgill shark Malie NT

Lamnidae Carcharodon carcharias Great white shark Malie VU I&II II

Lamnidae Isurus oxyrinchus Shortfin mako Malie EN II yes

Myliobatidae Aetobatus ocellatus Indo-Pacific spotted eagle ray Fai manu I&II II yes

Myliobatidae Mobula alfredi Reef manta ray Fai pe’a VU I&II II yes

Myliobatidae Mobula japanica Spinetail manta Fai-tala NT I&II II yes

Myliobatidae Mobula kuhlii Shortfin devil ray Fai DD I&II II yes

Myliobatidae Mobula mobular Devil ray Fai EN I&II II yes

Myliobatidae Mobula tarapacana Chilean devil ray VU I&II II yes

Myliobatidae Mobula thrustoni Smoothtail mobula NT I&II II yes

Pseudocharchariidae Pseudocarcharias kamoharai Crocodile shark NT

Rhincodontidae Rhincodon typus Whale shark EN II II yes

Rhinobatidae Rhyncobatus djiddensis Guitarfish VU

Sphyrnidae Sphyrna lewini Scalloped hammerhead Mata’italiga CR II II yes

Sphyrnidae Sphyrna mokarran Great hammerhead Mata’italiga CR II II yes

Sphyrnidae Sphyrna zygaena Smooth hammerhead Mata’italiga VU II yes

Squalidae Squalus cf. megalops Shortnose spurdog DD

Stegostomatidae Stegostoma tigrinum Zebra shark Moemoeao EN
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	 Site SI 5: Satupa’itea to Fa’a’ala

Figure 35. Site SI 5: Satupa’itea to Fa’a’ala

Geographic Cluster Site Name Site Code Overall Rating

Inshore sites – Savai’i Satupa’itea to Fa’a’ala SI5 7.5

Reference points Point labels Latitude Longitude

SI5 A -13.78815023 -172.3346307

SI5 B -13.75883408 -172.2886851

Table 35. Site SI 5: Satupa’itea to Fa’a’ala

Geographic boundaries
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Geographic description (score = 2.5) 
This SUMA is the extensive reef flat and slope on the 
southeastern corner of Savai’i Island, between the villages 
of Satupa’itea and Fa’a’ala, extending approximately 3 km 
out to sea and along 8 km of complex shoreline.

Justification (score = 1) 
This SUMA includes an extensive coral reef system and 
a turtle nesting site. Information on the values of coral 
reefs in Samoa is presented in Site UI 4: Fagaloa Bay. The 
reef system in this SUMA is unusual in its orientation 
towards the prevailing southeasterly trade winds, its large 
area and its complex structure. It is considered among the 
areas of highest reef development on Savai’i Island (MNRE, 
2013), and is among the few bays in Samoa with some 
seagrass development, primarily Syringodium isoetifolium 
and Halophila ovalis (Zann, 1999). This suggests a number of 
interconnected habitats, which is known to promote overall 
biodiversity. Studies conducted here found high coral cover 
of over 50% (Tanielu, 2015b) and medium coral richness 
and fish biomass (Kendall and Poti, 2011). This was also one 
of the sites with the highest species richness of reef fishes 
(Kendall and Poti, 2011). However, more recent surveys on 
the reef crest found low coral cover (<10%) and a benthic 
community dominated by turf and crustose coralline algae 
(Seinor et al., 2020). 

A number of studies exist on turtles nesting and foraging 
in Samoan waters (see Site SI 1: Northwest Savai’i), but 
none that particularly refer to this area. The presence of 
seagrass suggests favourable foraging habitat, at least for 
green turtles.

Type and number of sources (score = 2)
The information sources used to describe coral reefs, 
turtles and seagrasses for Site UI 4: Fagaloa Bay, Site SI 1: 
Northwest Savai’i and Site UI 6: Manono Reef Flats were 
also relevant here. Additionally, this SUMA is mentioned in 
three reports and two peer-reviewed papers.

Obligations (score = 2)
The Fisheries Management Act 2016 and the Marine Wildlife 
Protection Regulation 2009 provide for the protection of 
turtles, as well as coral reefs and species that depend on 
them. The NBSAP expressed the intention to improve coral 
reef health by 2020. Turtles and many species that spend 
all or part of their life cycle in coral reef ecosystems are on 
the IUCN Red List of Threatened Species, the Convention 
on Migratory Species (CMS) and the Convention on 
International Trade in Endangered Species of Wild Fauna 
and Flora (CITES).
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	 Site SI 6: Foailalo Community-Based Fish Reserve

Figure 36. Site SI 6: Foailalo Community-Based Fish Reserve

Geographic Cluster Site Name Site Code Overall Rating

Inshore sites – Savai’i Foailalo Community-Based Fish Reserve SI6 7

Reference points Point labels Latitude Longitude

SI6 A -13.70105346 -172.6145528

SI6 B -13.70254202 -172.608003

Table 36. Site SI 6: Foailalo Community-Based Fish Reserve

Geographic boundaries
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	 Site SI 6: Foailalo Community-Based Fish Reserve

Geographic description (score = 3) 
This SUMA is a community-based fish reserve on the 
reef flat and reef slope in front of Foailalo Village, on the 
southwestern side of Savai’i Island. It encompasses a stretch 
of reef approximately 700 m long and measures 0.59 km2 
in total (WCMC, 2020).

Justification (score = 1.5) 
This SUMA was designated as a community-based fish 
reserve in 2000 (WCMC, 2020). The coastline in this area 
is predominantly lava rock, with a reef system protected 
by a narrow lagoon extending seaward to around 300 
m (MNRE, 2018c). Coral reef surveys found a very high 
coral richness and medium coral cover in this general area 
(Kendall and Poti, 2011), with coral communities reportedly 
recovering well after damage from a 2009 tsunami (MNRE, 
2018c). Coral cover on the reef crest is currently around 
21%, with turf and coralline algae both at around 30% 
cover (Seinor et al., 2020). This suggests coral reef habitats 
may be healthy, and that protection of these areas will 
encourage the persistence of populations of target fish 
and invertebrate faunas. However, as a newly established 
reserve, it may take some time for management-related 
changes to become apparent (Russ and Alcala, 2004). 

Information used to describe the values of community-based 
fish reserves in Site UI 3: Lufilufi/Faleapuna Community-
Based Fish Reserve also applies to this SUMA. The proximity 
of this reserve to three other village-based fish reserves 
(Site SI 7: Foailuga Community-Based Fish Reserve, Site 
SI 8: Sala’ilua Community-Based Fish Reserve and Site SI 
9: Satuiatua Community-Based Fish Reserve), effectively 
makes it part of a network. It is well-known that marine 
protected area networks enhance the effectiveness of 
protection by spreading risk and including a wider range 
of habitats, thus ensuring the inclusion of a greater variety 
of species (Almany et al., 2009).

Type and number of sources (score = 1.5)
The sources used to discuss the values of local management 
of marine resources in general, and particularly in Samoa in 
Site UI 3: Lufilufi/Faleapuna Community-Based Fish Reserve 
are also relevant here. One peer-reviewed paper and two 
reports contained information about this SUMA, including 
the reserve shown on protected area maps of Samoa.

Obligations (score = 1)
The Fisheries Management Act 2016 prescribes a 
precautionary approach for the management of fish stocks 
and the sustainable use of all aquatic resources. Establishing 
well-protected fish reserves is also a priority within the 
NAPA and NBSAP. The village fisheries’ by-laws provide for 
the conservation and management of the local environment, 
and for the management of community-based fish reserves.
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	 Site SI 7: Foailuga Community-Based Fish Reserve

Figure 37. Site SI 7: Foailuga Community-Based Fish Reserve

Geographic Cluster Site Name Site Code Overall Rating

Inshore sites – Savai’i Foailuga Community-Based Fish Reserve SI7 6

Reference points Point labels Latitude Longitude

SI7 A -13.70644969 -172.6089013

SI7 B -13.70667427 -172.6046792

Table 37. Site SI 7: Foailuga Community- Based Fish Reserve

Geographic boundaries
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	 Site SI 7: Foailuga Community-Based Fish Reserve

Geographic description (score = 2) 
This SUMA is a community-based fish reserve on the 
reef flat and reef slope in front of Foailuga Village, on 
the southwestern side of Savai’i Island. It encompasses a 
stretch of reef approximately 280 m long and measures 
0.09 km2 in total.

Justification (score = 1.5) 
This SUMA is a recently established community-based fish 
reserve; an older fish reserve was discontinued after the 
tsunami in 2009 (MNRE, 2018c). The coastline in this area is 
predominantly lava rock, with a reef system protected by a 
narrow lagoon extending seaward to around 300 m (MNRE, 
2018c). Coral reef surveys found that this general area had 
very high coral richness and medium coral cover (Kendall and 
Poti, 2011), with coral communities reportedly recovering 
well after damage from a 2009 tsunami (MNRE, 2018c). This 
suggests coral reef habitats may be healthy, and protection 
of these areas will support fish and invertebrate faunas 
that may have been overexploited in the past. However, 
as a newly established reserve, it may take some time for 
management-related changes to become apparent (Russ 
and Alcala, 2004). 

Information used to describe the values of community-
based marine reserves in Site UI 3: Lufilufi/Faleapuna 
Community-Based Fish Reserve also applied to this SUMA. 
The proximity of this reserve to three other village-based 
fish reserves (Site SI 6: Foailalo Community-Based Fish 
Reserve, Site SI 8: Sala’ilua Community-Based Fish Reserve 
and Site SI 9: Satuiatua Community-Based Fish Reserve) 
effectively makes it part of a network. It is well-known that 
marine protected area networks enhance the effectiveness 
of protection by spreading risk and including a wider range 
of habitats, thus ensuring the inclusion of a greater variety 
of species (Almany et al., 2009).

Type and number of sources (score = 1.5)
The sources used to discuss the values of local management 
of marine resources in general, and particularly in Samoa, in 
Site UI 3: Lufilufi/Faleapuna Community-Based Fish Reserve 
were also relevant here. Two reports mentioning this SUMA 
included some information on the reserve.

Obligations (score = 1)
The Fisheries Management Act 2016 prescribes a 
precautionary approach for the management of fish stocks 
and the sustainable use of all aquatic resources. Establishing 
well-protected fish reserves is also a priority within the 
NAPA and NBSAP. The village fisheries by-laws provide for 
the conservation and management of the local environment, 
and for the management of community-based fish reserves.
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Site SI 8: Sala’ilua Community-Based Fish Reserve

Figure 38. Site SI 8: Sala’ilua Community-Based Fish Reserve

Geographic Cluster Site Name Site Code Overall Rating

Inshore sites – Savai’i Sala’ilua Community-Based Fish Reserve SI8 6

Reference points Point labels Latitude Longitude

SI8 A -13.71772355 -172.6009063

SI8 B -13.71949005 -172.5950785

Table 38. Site SI 8: Sala’ilua Community-Based Fish Reserve

Geographic boundaries
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Site SI 8: Sala’ilua Community-Based Fish Reserve

Geographic description (score = 2) 
This SUMA is a community-based fish reserve on the 
reef flat and reef slope in front of Sala’ilua Village, on the 
southwestern side of Savai’i Island. It encompasses a stretch 
of reef approximately 500 m long and measures 0.3 km2 
in total.

Justification (score = 1.5) 
This SUMA is a recently established community-based fish 
reserve; an older fish reserve was discontinued after the 
tsunami in 2009 (MNRE, 2018c). The coastline in this area 
is predominantly lava rock, with a reef system protected 
by a narrow lagoon extending seaward to around 300 m 
(MNRE, 2018c). Coral reef surveys found that this general 
area had very high coral richness and medium coral cover 
(Kendall and Poti, 2011), with coral communities reportedly 
recovering well after damage from a 2009 tsunami (MNRE, 
2018c). This suggests the coral reef habitats may be healthy 
and resilient, and that protection of these areas will increase 
the prevalence of fish and invertebrate faunas. However, 
as a newly established reserve, it may take some time for 
management-related changes to become apparent (Russ 
and Alcala, 2004). The replanting of trees in the watershed 
above the village will also reduce sedimentation and improve 
water quality in the coral reef habitats (Government of 
Samoa, 2017a).

Information used to describe the values of community-
based marine reserves in Site UI 3: Lufilufi/Faleapuna 
Community-Based Fish Reserve also applies to this SUMA. 
The proximity of this reserve to three other village-based 
fish reserves (Site SI 6: Foailalo Community-Based Fish 
Reserve, Site SI 7: Foailuga Community-Based Fish Reserve, 
and Site SI 9: Satuiatua Community-Based Fish Reserve) 
effectively makes it part of a network. It is well-known that 
marine protected area networks enhance the effectiveness 
of protection by spreading risk and including a wider range 
of habitats, thus ensuring the inclusion of a greater variety 
of species (Almany et al., 2009).

Type and number of sources (score = 1.5)
The sources used to discuss the values of local management 
of marine resources in general, and particularly in Samoa, in 
Site UI 3: Lufilufi/Faleapuna Community-Based Fish Reserve, 
are also relevant here. Three reports mentioned this SUMA, 
including some information on the reserve.

Obligations (score = 1)
The Fisheries Management Act 2016 prescribes a 
precautionary approach for the management of fish stocks 
and the sustainable use of all aquatic resources. Establishing 
well-protected fish reserves is also a priority within the 
NAPA and NBSAP. The village fisheries by-laws provide for 
the conservation and management of the local environment, 
and for the management of community-based fish reserves.
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	 Site SI 9: Satuiatua Community-Based Fish Reserve

Figure 39. Site SI 9: Satuiatua Community-Based Fish Reserve

Geographic Cluster Site Name Site Code Overall Rating

Inshore sites – Savai’i Satuiatua Community-Based Fish Reserve SI9 6

Reference points Point labels Latitude Longitude

SI9 A -13.70962679 -172.6054736

SI9 B -13.70869708 -172.6004827

Table 39. Site SI 9: Satuiatua Community- Based Fish Reserve

Geographic boundaries
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	 Site SI 9: Satuiatua Community-Based Fish Reserve

Geographic description (score = 2) 
This SUMA is a community-based fish reserve on the reef 
flat and reef slope in front of Satuiatua Village, on the 
southwestern side of Savai’i Island. It encompasses a stretch 
of reef approximately 380 m long and measures 0.15 km2 
in total.

Justification (score = 1.5) 
This SUMA was established as a marine protected area 
in 2015 with a focus on biodiversity conservation and 
ecotourism development (Government of Samoa, 2017a). 
The predominantly lava rock coastline has a reef system 
protected by a narrow lagoon extending seaward to around 
300 m (MNRE, 2018c). Coral reef surveys found this general 
area had very high coral richness and medium coral cover 
(Kendall and Poti, 2011), with coral communities reportedly 
recovering well post damage from a 2009 tsunami (MNRE, 
2018c). Repeated surveys of the fish reserve in 2011, 
2014 and 2015 found consistently high (>60%) coral cover, 
with a slight decline in 2015 coinciding with an increase 
in turf-covered dead coral skeletons. More recent surveys 
revealed coral cover on the reef crest was 15%, with high 
cover (47%) of crustose coralline algae (Seinor et al., 2020). 
As a newly established reserve, it may take some time for 
management-related changes to become apparent (Russ 
and Alcala, 2004). 

Information used to describe the values of community-
based marine reserves in Site UI 3: Lufilufi/Faleapuna 
Community-Based Fish Reserve also applies to this SUMA. 
The proximity of this reserve to three other village-based fish 
reserves (Site SI 6: Foailalo Community-Based Fish Reserve, 
Site SI 7: Foailuga Community-Based Fish Reserve and Site 
SI 8: Sala’ilua Community-Based Fish Reserve) effectively 
renders it part of a network. It is well-known that marine 
protected area networks enhance the effectiveness of 
protection by spreading risk and including a wider range 
of habitats, thus ensuring the inclusion of a greater variety 
of species (Almany et al., 2009).

Type and number of sources (score = 1.5)
The sources used to discuss the values of local management 
of marine resources in general, and particularly in Samoa, 
in Site UI 3: Lufilufi/Faleapuna Community-Based Fish 
Reserve are also relevant here. Three reports mentioned 
this SUMA, including some information on the reserve; 
one peer-reviewed paper contained information about the 
reef’s benthic cover.

Obligations (score = 1)
The Fisheries Management Act 2016 prescribes a 
precautionary approach for the management of fish stocks 
and the sustainable use of all aquatic resources. Establishing 
well-protected fish reserves is also a priority within the 
NAPA and NBSAP. The village fisheries by-laws provide for 
the conservation and management of the local environment, 
and for the management of community-based fish reserves.
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	 Site SI 10: Palauli Community-Based Fish Reserve

Figure 40. Site SI 10: Palauli Community-Based Fish Reserves

Geographic Cluster Site Name Site Code Overall Rating

Inshore sites – Savai’i Palauli Community-Based Fish Reserves SI10 7

Reference points Point labels Latitude Longitude

SI10 A -13.77346401 -172.3055402

SI10 B -13.76055455 -172.2940003

Table 40. Site SI 10: Palauli Community- Based Fish Reserves

Geographic boundaries
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	 Site SI 10: Palauli Community-Based Fish Reserve

Geographic description (score = 3) 
The Vaito’amuli and Faala Palauli Community-Based Fish 
Reserves are included within the general reef ecosystem 
of the southeastern side of Savai’i Island, to the west of 
Site SI 5: Satupa’itea to Fa’a’ala. The Reserves measure 0.34 
km2 (Vaito’amuli) and  1.33 km2 (Faala).

Justification (score = 1.5) 
This SUMA has been a Community-Based Fish Reserve 
since 1998, and like most other reserves has been subject 
to some monitoring. The reserve was established as a 
sanctuary for fish and other marine life, with the intention 
of fostering population replenishment (Aukusitino and Ah 
Leong, 2008). In 2007, a monitoring survey found the reef 
to be in very good condition inclusive of very high coral 
cover dominated by Acropora spp. Coral cover had increased 
from 56% in 2006 to 71% in 2008. The biomass of food 
fish (mainly surgeonfish and parrotfish) was considered 
very high, complemented by seemingly healthy populations 
of macroinvertebrates (Aukusitino and Ah Leong, 2008). 
Kendall and Poti (2011) reported medium coral cover 
(~50%), high coral richness and high fish richness but low 
fish biomass.

Surveys on the reef crest conducted in 2018 recorded just 
over 7% live coral cover; this difference may be due to 
reef degradation during the preceding decade, or simply 
the product of sampling in a different habitat (Seinor et 
al., 2020). Information used to describe the values of 
community-based marine reserves in Site UI 3: Lufilufi/
Faleapuna Community-Based Fish Reserve also applies 
to this SUMA. 

Type and number of sources (score = 1.5)
The material used to discuss the values of local management 
of marine resources in general, and particularly in Samoa, 
in Site UI 3: Lufilufi/Faleapuna Community-Based Fish 
Reserve are also relevant here. Two reports mentioned this 
SUMA, including some information on the reserve; one peer-
reviewed paper contained information about benthic cover.

Obligations (score = 1)
The Fisheries Management Act 2016 prescribes a 
precautionary approach for the management of fish stocks 
and the sustainable use of all aquatic resources. Establishing 
well-protected fish reserves is also a priority within the 
NAPA and NBSAP. The village fisheries by-laws provide for 
the conservation and management of the local environment, 
and for the management of community-based fish reserves.
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	 Site SI 11: Multiple Community-Based Fish Reserve

Figure 41. Site SI 11: Multiple Community-Based Fish Reserves

Geographic Cluster Site Name Site Code Overall Rating

Inshore sites – Savai’i Multiple Community-Based Fish Reserves SI11 5.5

Reference points Point labels Latitude Longitude

SI11 B -13.68534508 -172.159391

SI11 C -13.58380568 -172.2139192

Table 41. Site SI 11: Multiple Community-Based Fish Reserves

Geographic boundaries
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	 Site SI 11: Multiple Community-Based Fish Reserve

Geographic description (score = 1) 
This SUMA is a section of the northeastern Savai’i coastline 
that extends from Salelologa Village to Pu’apu’a Village. It 
includes the contiguous reef system that extends between 500 
m and 1 km offshore in front of all the villages, and the various 
community-based fish reserves administered by the villages.

Justification (score = 1.5) 
The northeastern coast of Savai’i hosts the largest area 
of coral reef development on Savai’i Island (Zann, 1999), 
and the entire reef system is included in this SUMA (35 
km2). Unlike many of the fringing reefs in Samoa, this area 
has developed barrier reefs with lagoons up to 10 m deep 
(Zann, 1999). The ten community-based fish reserves in 
the SUMA essentially create a reserve network (Table 42). 

A resource assessment in the area around Salelavalu 
concluded that finfish and invertebrate stocks were in 
poor condition (Vunisea et al., 2005). Coral reef surveys 

reported that this area, especially the northern half, had a 
large proportion of sites with high coral cover and richness 
(Tauati, 2015), while coral community structure showed 
connectivity to the western end of Upolu Island (Kendall 
and Poti, 2011). This area also comprised several sites with 
medium to high fish abundance, whereas the southern 
half facing Apolima Strait had lower values for fish and 
coral richness (Kendall and Poti, 2011). It is likely this area 
experienced degradation since those assessments occurred 
as recent surveys of reef crest sites scattered throughout 
the area reported average coral cover of only 10% (Seinor 
et al., 2020). 

Shallow reef flats surveyed to assess the conditions of fish 
reserves found low coral cover of 4% at the southern end 
of the SUMA (Sapatu, 2013a). Macroalgal cover on the reef 
crest was low, and the benthic community was dominated 
by crustose coralline algae and low-lying turf (Seinor et 
al., 2020). However, some reef flat surveys revealed high 
macroalgal cover, especially in turbid areas (Sapatu, 2013a). 
Repeated  surveys for this area indicate a decline in reef 
flat coral cover (Aiafi, 2017e). 

Name Designated Area (km2) Goals and actions

Pu’apu’a 1997 1.23

No-take fish reserve, restocking (clams), collect cots, mesh size limits, ban 
destructive fishing and rubbish dumping, protect sustainable fisheries, 
biodiversity, local species diversity, ecosystem services and functions, 
mangrove conservation, climate change adaptation actions, and ban sand 
mining

Salelavalu No-take fish reserve, collect crown-of-thorns, protect biodiversity, coral 
reefs and inshore fisheries

Fogapoa / Tuavisi 2014
No-take fish reserve, food security, fish stock sustainability, coral 
restoration, giant clam restocking, ban destructive fishing methods, ban 
dumping rubbish, ban fishing of sea cucumber for export purposes

Sapini/Lu’ua 2006 0.36

No-take fish reserve, restocking (clams and trochus), collect cots, ban 
destructive fishing and rubbish dumping, protect sustainable fisheries, 
biodiversity, local species diversity, ecosystem services and functions, 
mesh and fish size limits

Saipipi 2011
No-take fish reserve, collect COTS, ban destructive fishing and rubbish 
dumping, protect sustainable fisheries, biodiversity, local species diversity, 
ecosystem services and functions, fish and mesh size limit regulation

Table 42. Community-based fish reserves in the SUMA with descriptions where available  
(King and Faasili, 1999; MNRE, 2018d, 2018e, 2018f, 2018g; WCMC, 2020).
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Site SI 11: Multiple Community-Based Fish Reserves

Siufaga, Faga 2002 0.26
No-take fish reserve, restocking, collect COTS, ban destructive fishing and 
rubbish dumping, protect sustainable fisheries, biodiversity, local species 
diversity, ecosystem services and functions

Salimu, Faga 2007 0.51

No-take fish reserve, restocking, collect COTS, ban destructive fishing and 
rubbish dumping, protect sustainable fisheries, biodiversity, local species 
diversity, ecosystem services and functions, deploying nearshore FADs to 
promote offshore fishing

Sapapali’i 1988 1.77

No-take fish reserve, restocking (clams), collect COTS, ban destructive 
fishing and rubbish dumping, protect sustainable fisheries, biodiversity, 
local species diversity, ecosystem services and functions, mangrove 
protected area, set up tilapia farming

Satalafai/Sapulu 1997 0.12

No-take fish reserve, restocking (clams and trochus), collect COTS, ban 
destructive fishing and rubbish dumping, protect sustainable fisheries, 
biodiversity, local species diversity, ecosystem services and functions, 
farming tilapia and mangrove reserve conservation

Asaga 1997 0.20

No take zone, restocking (clams), collect COTS, mesh size limits, ban 
destructive fishing and rubbish dumping, protect sustainable fisheries, 
biodiversity, local species diversity, ecosystem services and functions, ban 
sand mining

Table 42. Community-based fish reserves in the SUMA with descriptions where available  
(King and Faasili, 1999; MNRE, 2018d, 2018e, 2018f, 2018g; WCMC, 2020). (Cont.)

The northern end of the SUMA encompasses sites with 
high coral cover and fish diversity even close to shore 
(Tanielu, 2014b, 2013; Tauati, 2015), and a high abundance 
of mullet, which  potentially use this area as a feeding or 
spawning aggregation site (Aiafi, 2014; Sapatu, 2013b). 
However, bleaching was noticed among branching corals 
on the inner reef flat, rubble patches were recorded as an 
indication of past destructive fishing, and the appearance 
of crown-of-thorns starfish was noted in 2015. Protection 
and active management of this area is expected to support 
recovery from such impacts (Sapatu, 2013b; Tauati, 2015). 

The benefits of fish reserves are presented in Site UI 3: 
Lufilufi/Faleapuna Community-Based Fish Reserve. The 
values relating to the importance of reserve networks 
mentioned in Site SI 6: Foailalo Community-Based Fish 
Reserve also apply here. 

Type and number of sources (score = 2)
The sources used to discuss the values of local management 
of marine resources in general, and particularly in Samoa, 
in Site UI 3: Lufilufi/Faleapuna Community-Based Fish 
Reserve, are also relevant here. Thirteen reports mention 
this SUMA, including some information on the reserves, 
as well as three peer-reviewed papers and a number of 
protected area maps.

Obligations (score = 1)
The Fisheries Management Act 2016 prescribes a 
precautionary approach for management of fish stocks 
and the sustainable use of all aquatic resources. Establishing 
well-protected fish reserves is also a priority within the 
NAPA and NBSAP. The village fisheries by-laws provide for 
the conservation and management of the local environment, 
and for the management of community-based fish reserves.
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7. Discussion
Workshop participants identified 44 special, unique marine 
areas (SUMAs), of which eleven were offshore and 32 were 
inshore sites. Through extensive background research and 
review of existing information, these sites were further 
refined into six offshore sites and 26 inshore sites (15 on 
Upolu Island and 11 on Savai’i). At the workshop consisting 
of experts, sites identified as SUMAs were given scores 
between 4 and 12. This scoring system was conducted 
systematically, albeit subjectively, and designed as a 
guide for future planning. A significant proportion of the 
final score for each site reflects the amount and type of 
knowledge available for that site, as well as the attributes 
of the site; lower-scoring sites may benefit from ground-
truthing before definitive decisions are made about their 
protection or management. Highest scoring sites, which 
have a more robust information base, can be prioritised 
with greater confidence. Furthermore, the scoring system 
is based upon information available at the time of writing 
and, as more information is gathered, the score of any 
site may change.

Samoa’s offshore SUMAs received scores between 7 
and 10.5 (see list of scores in Table 43). The absence 
of sites receiving the highest score of 12 reflected the 
general lack of information available for Samoa’s offshore 
marine environments, rather than their intrinsic values. 
Additionally, the large-scale and remote nature of the 
sites prevented exact definition of geographic boundaries, 
except for discrete individual seamounts rising from the 
seabed. Clear site boundaries and robust background 
information are important for spatial planning, especially 
where the features requiring protection are located at great 
depths or determined by the movements or animals. The 
highest-scoring offshore site (Seamounts, ridges, guyots 
& escarpments, 10.5) was described in greater detail than 
most of the others. It was also morphologically highly 
complex, with a number of geomorphological features in 
close proximity. The lowest scoring site (Whale migration 
route, 7) presented almost no evidence to support its 
justification, as research on whale migration in Samoa 
has generally been conducted closer to the main islands. 
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The four highest-scoring inshore sites were Vaiusu Bay 
mangroves (10), Northwest Savai’i (10), Palolo Deep (11) 
and Five Mile Reef (12; see list of scores in Table 43). This 
resulted from a combination of site factors: clearly defined 
geography, availability of high-quality and directly relevant 
information, and patently special attributes. The Vaiusu 
Bay mangroves, despite all the pressures upon them, are 
still known as the largest mangrove stand in Polynesia. 
Northwest Savai’i included a mosaic of interconnected 
habitats in close proximity, which is well recognised as 
enhancing marine biodiversity, connectivity, productivity 
and resilience. Records of marine mammals frequenting 
the area also existed. 

Palolo Deep is unique for its unusual lagoon system and 
well-documented macroalgal assemblages. Among Samoa’s 
coral reefs, Five Mile Reef is distinctive for its offshore 
location, apart from the main fringing reef system around 
the island, and its isolation affords natural protection 
from some of the common pressures facing Samoa’s coral 
reefs. Most of these high-scoring sites have already been 
recognised for their special attributes through various 
forms of protection, including restoration efforts (Vaiusu 
Bay mangroves), MPA status (Palolo Deep) and KBA status 
(Five Mile Reef, Palolo Deep).

Low-scoring sites (4-5) were those that had been selected 
for a single specific organism or attribute, or about which 
very little information was available. This indicates that 
both high and low scores are useful for management. For 
example, although no information about sharks in the 
“High shark area” (4.5) exists, this site should be prioritised 
for research to verify its high abundance of sharks. This 
would enable confident prioritisation of high-scoring sites 
for conservation and management, while highlighting 
lower-scoring sites for future research. These sites may 
also require protection for the purposes of ecosystem 
recovery or even restoration actions.

Some of the sites were given a special and/or unique status 
according to  their remoteness. This was partly because 

geographic isolation often leads to unique assemblages, 
genetic distinctness and the presence of endemics, and/
or because the remoteness itself leaves ecosystems 
relatively intact. For example, “Nu’utele and Nu’ulua bird 
nesting and foraging area” is relatively difficult to access, 
affording the nesting seabirds natural protection. Samoa 
has abundant coral reefs, but most are in poor condition 
due to heavy exploitation, pollution, natural impacts, and/
or crown-of-thorns starfish outbreaks. A few are pristine 
due to their distance from human settlements. The reefs 
further offshore are more highly considered because the 
minimising of exploitation and pollution renders greater 
diversity and resilience, generating more abundant flora 
and fauna and intact food webs. Spatial planning can 
take this into account directly and also in the context of 
connectivity, where intact coral reefs could act as sources 
of larvae to replenish degraded reefs. Hydrodynamic 
modelling could help establish such linkages to further 
guide planning and management. 

Future scoring systems could take into account levels 
of human use or impact as this affects the intrinsic 
ecological value of a habitat, assemblage, population 
or ecosystem. The area’s ecological value is embedded 
within its system’s ability to function in a balanced and 
sustainable manner. This includes elements of assemblage 
structure and diversity, nutrient cycling, trophic linkages 
and the abundance of keystone species. Sometimes, a 
single species can indicate whether these processes are 
likely to be intact. However, in the absence of existing 
information, only ground-truthing can confirm the special 
and/or unique nature of a site.

The identification and scoring of SUMAs is one of the 
key steps in marine spatial planning (Ceccarelli et al., 
2018). This also provides a baseline of information for 
other management measures, in permitting or licencing 
or in Environmental Impact Assessments, from which the 
SUMAs may benefit. Sites with higher scores can be seen 
as priority sites at a national level, while those with lower 
scores should be highlighted for further research. 
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Code Name Location Island Geographic 
description Justification Sources Obligations Total

O1 Southern trench Offshore Offshore 2 1.5 3 2 8.5
O2 Seamounts, ridges, guyots & escarpments Offshore Offshore 2 2.5 3 3 10.5
O3 Geomorphological cluster 2 Offshore Offshore 2 2 2.5 2 8.5
O4 Geomorphological cluster 3 Offshore Offshore 2 2 2 2 8
O5 Eastern seamounts Offshore Offshore 1 2 3 2 8
O6 Whale migration route Offshore Offshore 1 1.5 2.5 2 7
UI1 Vaiusu Bay mangroves Inshore Upolu 2.5 1.5 3 3 10
UI2 Toamua-Fale’ula mangrove area Inshore Upolu 1 1.5 2 3 7.5
UI3 Lufilufi / Faleapuna Fish Reserve Inshore Upolu 2 1.5 2.5 2 8
UI4 Falgaloa Bay Inshore Upolu 3 1.5 3 1 8.5
UI5 Tiavea deeper area Inshore Upolu 1.5 1 1 1 4.5
UI6 Manono Reef Flats Inshore Upolu 2.5 2 3 2 9.5
UI7 Five Mile Reef Inshore Upolu 3 3 3 3 12
UI8 Apolima Inshore Upolu 2.5 1.5 2 2 8
UI9 Palolo Deep Inshore Upolu 3 2 3 3 11

UI10 Tiavea mangrove area Inshore Upolu 1 1 1 1 4

UI11 Nu’utele and Nu’ulua bird nesting and 
foraging area Inshore Upolu 2 1.5 3 1 7.5

UI12 Mutiatele mangrove area Inshore Upolu 1 1 1 1 4
UI13 Tuialamu Palolo site Inshore Upolu 1 1.5 1.5 1 5
UI14 Salani-Poutasi Reefs Inshore Upolu 1 1.5 1.5 1 5
UI15 Safata MPA Inshore Upolu 3 1.5 1.5 1 7
SI1 Northwest Savai’i Inshore Savai’i 1 3 3 3 10
SI2 Faletagaloa mangroves Inshore Savai’i 2 1 1.5 1 5.5

SI3 Safotu, Sasina and Safune Palolo  
harvesting area Inshore Savai’i 2 1.5 1 1 5.5

SI4 High shark area Inshore Savai’i 1 1 1.5 1 4.5

SI5 Satupa’itea to Fa’a’ala Inshore Savai’i 2.5 1 2 2 7.5

SI6 Foailalo Community-Based Fish Reserve Inshore Savai’i 3 1.5 1.5 1 7

SI7 Foailuga Community-Based Fish Reserve Inshore Savai’i 2 1.5 1.5 1 6

SI8 Sala’ilua CommunityBased Fish Reserve Inshore Savai’i 2 1.5 1.5 1 6

SI9 Satuiatua Community-Based Fish Reserve Inshore Savai’i 2 1.5 1.5 1 6

SI10 Palauli Community-Based Fish Reserves Inshore Savai’i 3 1.5 1.5 1 7

SI11 Multiple Community-Based Fish Reserves Inshore Savai’i 1 1.5 2 1 5.5

Table 43. Summary of special and/or unique marine sites in order of decreasing score 
Offshore and inshore sites are rated separately
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9. Appendices

Appendix 1 

List of workshop participants

NAME ORGANISATION Group Area

Dr. Peter Davies SPREP Black Inshore/Offshore

Hans Wendt IUCN Black Inshore/Offshore

Dr. Saifaleupolu/Elisas Le Siosiomaga Society Black Inshore/Offshore

Junior Poasa MNRE Black Inshore/Offshore

Junior Hakai MNRE Black Inshore/Offshore

Fatutolo Iene MNRE Green Inshore/Offshore

Ueta Jr. Faasili Fisheries, MAF Green Inshore/Offshore

Lionel Polataivao MNRE Green Inshore/Offshore

Safotoga Tausagafou MWCSD Green Inshore/Offshore

Danita Strickland Conservation International Green Inshore/Offshore

Lilian J. Areta Fisheries, MAF Purple Inshore/Offshore

Puna Luatimu Fagalili Community-Based Fisheries Management Purple Inshore/Offshore

Unity Roebeck Fisheries, MAF Purple Inshore/Offshore

Leilua Tavas Leota Fagaloa Community-Based Fisheries Management Purple Inshore/Offshore

Peni Sua Commercial Fishermen Association Purple Inshore/Offshore

Leiataua Eteuati Commercial Fishermen Association Purple Inshore/Offshore

Atonio P. Mulipola IUCN/MNRE/SUNGO Orange Inshore/Offshore

Chinnamma Reddy IUCN Orange Inshore only

Karen Baird SPREP Orange Inshore only
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Appendix 2 
Agenda for the Workshop on Biophysically Special, Unique Marine Areas  

in Samoa 

WORKSHOP AGENDA: 04th March 2020

Venue: Sheraton Samoa Aggie Grey’s Hotel & Bungalows, Main Beach Road – Apia, Samoa      

Overall Objective	

To identify and map the special and/or unique marine areas of Samoa:
•	 Confirm previous inshore priority sites (KBAs)
•	 Review current information to identify potential new inshore special, unique marine areas
•	 Review current information to identify offshore special, unique marine areas
•	 Map the boundaries of inshore and offshore special, unique marine areas
•	 Update participants about MSP Project

TIME # ACTIVITIES PRESENTERS

9:00am 0 Registration
Workshop facilitator: Mr. 
Mulipola Atonio (Project 
Coordinator, MSP Project)

9:30am 1 Welcome Remarks Mr.  Mr. Seumalo Afele 
Faiilagi, ACEO, MNRE

9:45am 2 Opening Prayer Rev. Poasa Lofipo, EFKS 
Tanugamanono

10:00am 3
Background on Samoa Ocean Strategy and Marine 
Spatial Planning in Samoa and how this workshop 
outputs will contribute to both (15 min)

Mr. Seumalo Afele, ACEO, 
MNRE, Division of Environment 
and Conservation

10:15am 4
Introductions
a) Overview of meeting (objectives)
b) Introductions of participants

Mr. Seumalo Afele, 
ACEO, MNRE, DEC

10:30am 5
Presentation on existing data  (coral reefs, mangroves, 
bathymetry, geomorphology, EBSA, species richness, 
productivity, important bird areas, MPAs) (30 min)

IUCN GIS Team 
Hans Wendt and John Kaitu’u

10:45am 6 Presentation on current Priority Sites for 
Conservation in Samoa: Key Biodiversity Areas

Taiatu Maria R Satoa 
Principal Marine Biodiversity 
Conservation
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11:00am MORING TEA

11:30am 7

Definition of criteria for the selection of 
biophysically special, unique marine areas 

•	 Amount, detail and nature of justification
•	 Geographic explicitness
•	 Source types and number
•	 National/international obligations 

IUCN Marine Program & Consultant

11:50am 8 Workshop process for identification of 
biophysically special, unique marine areas Hans Wendt, IUCN Marine Program

12:00 9 Review current Priority areas / KBAs and identify new 
biophysically special, unique marine areas INSHORE Break-out groups

1:30pm LUNCH

2:30pm 10 Feedback from groups ALL

3:00pm 11 Assessment of biophysically special, 
unique marine areas OFFSHORE Break-out groups

4:00pm 12 Feedback from groups ALL

4:30pm 13 Reflections upon meeting expectations ALL

4:45pm 14 Next steps and closing Mr. Seumalo Afele (ACEO-MNRE)

5:00pm 15 Close
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Appendix 3 
Biophysical data available during the workshop 

Note: All datasets are open access.

Theme Dataset Name Source

Bathymetry General Bathymetric Chart of the Oceans 
(GEBCO)

British Oceanographic Data Centre (BODC)

Bathymetry General Bathymetric Chart of the Oceans 
(GEBCO)  
Gazetteer of Undersea Feature Names

http://www.ngdc.noaa.gov/gazetteer

Biology Aquamaps - pelagic/benthic species richness www.aquamaps.org

Biology Coral Reefs 2010 UNEP WCMC

Biology IMARS Millenium Coral Reef Mapping - 
Output Products

http://imars.marine.usf.edu/MC/output_south_pacific.html

Biology Mangroves UNEP WCMC

Biology Mangroves 2010 UNEP WCMC

Boundaries Ecologically and Biologically Significant Areas 
(EBSAs)

CBD

Boundaries IMO MARPOL Boundaries international maritime organisation

Boundaries Provisional Exclusive Economic Zones (EEZs) MarineRegions.org

Boundaries World Database on Protected Areas https://protectedplanet.net/

Economics Submarine Cables http://www.cablemap.info/

Geography World Countries https://www.arcgis.com/home/item.html?id=3864c63872d84ae-
c91933618e3815dd2

Geomorphology Global Seafloor Geomorphic Features Map http://www.bluehabitats.org/

Oceanography calcite concentration http://www.oracle.ugent.be/

Oceanography Chlorophyll Concentration http://oceancolor.gsfc.nasa.gov/cms/

Oceanography Cyclone Tracks [1842-2015] https://www.ncdc.noaa.gov/ibtracs/index.php?name=ibtracs-data

Oceanography dissolved oxygen http://www.oracle.ugent.be/

Oceanography Downwelling Copernicus - Marine environment monitoring service

Oceanography Mixed Layer Depth http://www.marine.csiro.au/~dunn/cars2009/

Oceanography nitrate concentration http://www.oracle.ugent.be/

Oceanography Particulate Inorganic Carbon http://oceancolor.gsfc.nasa.gov/cms/

Oceanography Particulate Organic Carbon http://oceancolor.gsfc.nasa.gov/cms/

Oceanography pH http://www.oracle.ugent.be/

Oceanography phosphate concentration http://www.oracle.ugent.be/

Oceanography photosynthetically available radiation http://www.oracle.ugent.be/

Oceanography salinity http://www.oracle.ugent.be/

Oceanography Sea Surface Temperature http://oceancolor.gsfc.nasa.gov/cms/

Oceanography silicate concentration http://www.oracle.ugent.be/

Oceanography Upwelling Copernicus - Marine environment monitoring service

Risks Centennial Earthquake Catalog http://earthquake.usgs.gov/data/centennial/

Risks Pollution Incident Intensity SPREP
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Appendix 4
Workshop Site Response Sheet

Samoa Biophysically Special, Unique Marine Areas Workshop - 04 March 2020

WORKSHEET

Group:	 	 	 	 	 	 	 Site number:

Site name:

Location geographic description:

Justification:

Sources:

Any legal obligations:

Follow-ups:

List of biophysical maps available  
in hardcopy 

•	 Overview Map of the Samoa 
•	 SM Bathymetry EEZ (including coastlines)
•	 SM Geomorphology EEZ 
•	 SM Seamounts EEZ 
•	 SM Seamounts Classification EEZ 
•	 SM Hydrothermal Vents EEZ
•	 SM Mangroves, Seagrasses and Reefs
•	 SM Sea Surface Temperatures (SST) EEZ
•	 SM Chlorophyll-A concentration EEZ
•	 SM Ocean Productivity EEZ 
•	 SM Upwelling EEZ 
•	 SM Downwelling EEZ

•	 SM Particulate Organic Carbon flux EEZ
•	 SM Ocean Surface Currents EEZ
•	 SM Coral Species Richness EEZ
•	 SM Turtle Research and Monitoring Database System 

(TREDS) EEZ
•	 SM Marine Species Richness (Aquamaps) EEZ
•	 SM Benthic Marine Species Richness (Aquamaps) EEZ
•	 SM Pelagic Marine Species Richness (Aquamaps) EEZ
•	 SM Coldwater Coral Habitat Suitability EEZ
•	 SM Ecologically and Biologically significant Areas 

(EBSAs)
•	 SM Key Biodiversity Areas (KBAs) and Islandscapes 

EEZ
•	 SM Important Bird and Biodiversity Areas (IBAs)
•	 SM Marine Managed Areas 
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List of Biophysical Maps and Other 
Data available in GIS 

•	 All of the above
•	 SM Mixed Layer Depth EEZ
•	 SM Photosynthetically Available Radiation EEZ 
•	 SM Dissolved Oxygen Concentration EEZ
•	 SM Particulate Inorganic Carbon Flux EEZ
•	 SM Phosphate EEZ 
•	 SM pH EEZ
•	 SM silicate EEZ 
•	 SM Earthquakes EEZ 
•	 SM Front Count EEZ
•	 SM Frontal Index EEZ
•	 SM Marine Pollution Incidents EEZ
•	 SM Nitrate EEZ
•	 SM Reefs At Risk EEZ
•	 SM Historic Tsunamis Location EEZ 
•	 SM Historic Earthquakes Location EEZ 
•	 Mean Annual Phytoplankton Concentration EEZ
•	 SM Diffuse Attenuation Coefficient (per meter of depth) 

EEZ

List of maps for participants to draw 
upon

Offshore maps

•	 Samoa Northern Region Map
•	 Samoa Southern Region Map

Inshore maps

Upolu Island

•	 Lauli’i-Sauago region map
•	 Leulumoega-Vailele region map
•	 Poutasi-Aufaga region map
•	 Salamumu-Sa’agafou region map
•	 Salimu-Tiavea region map
•	 Savaia-Faleolo region map
•	 Tiavea-Aufaga region map

Savai’i Island

•	 A’opo-Safotu region map
•	 Fagafau-Sagone region map
•	 Falealupo region map
•	 Foailalo-Sili region map
•	 Pu’apu’a-Salelologa map
•	 Safune-Patamea map
•	 Satupaitea-Tafua-tai region map 



Appendix 5 
List of species known to occur in Samoa with 

international and national obligations 

The species list was generated through a country-specific and region-specific 
search of Species + (www.speciesplus.net) and the IUCN Red List of Threatened 
Species (www.iucnredlist.org). This table was used to verify the obligations 
for each site, where particular species were known to occur at the site. 
The distribution of each species is based on current IUCN listings and may 
be subject to change. CITES: The Convention on International Trade in 
Endangered Species of Wild Fauna and Flora; CMS: Convention on Migratory 
Species; IUCN: International Union for the Conservation of Nature; WCPFC 
CMM: Western and Central Pacific Fisheries Commission Conservation and 
Management Measures; DD: Data Deficient; LC: Least Concern; NT: Near 
Threatened; VU: Vulnerable; EN: Endangered.
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Appendix 5: List of species known to occur in Samoa with international and national obligations. 
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Appendix 5: List of species known to occur in Samoa with international and national obligations. 
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Appendix 5: List of species known to occur in Samoa with international and national obligations. 
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Appendix 5: List of species known to occur in Samoa with international and national obligations. 
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Appendix 5: List of species known to occur in Samoa with international and national obligations. 
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Appendix 5: List of species known to occur in Samoa with international and national obligations. 
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Appendix 5: List of species known to occur in Samoa with international and national obligations. 
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Appendix 5: List of species known to occur in Samoa with international and national obligations. 
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Appendix 5: List of species known to occur in Samoa with international and national obligations. 
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Appendix 5: List of species known to occur in Samoa with international and national obligations. 
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Appendix 5: List of species known to occur in Samoa with international and national obligations. 
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Appendix 5: List of species known to occur in Samoa with international and national obligations. 
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Appendix 5: List of species known to occur in Samoa with international and national obligations. 
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Appendix 5: List of species known to occur in Samoa with international and national obligations. 
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Appendix 5: List of species known to occur in Samoa with international and national obligations. 
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Appendix 5: List of species known to occur in Samoa with international and national obligations. 
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Appendix 5: List of species known to occur in Samoa with international and national obligations. 
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Appendix 5: List of species known to occur in Samoa with international and national obligations. 
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Appendix 5: List of species known to occur in Samoa with international and national obligations. 
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Appendix 5: List of species known to occur in Samoa with international and national obligations. 
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Appendix 5: List of species known to occur in Samoa with international and national obligations. 
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