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INTRODUCTION

The establishment of the National Park of American Samoa (NPSA) was
authorized by an Act of Congtress in 1988 to “preserve and protect the tropical
forest and archaeological and cultural resources of American Samoa, and of
associated coral reefs, to maintain the habitat of flying foxes, preserve the ecological
balance of the Samoan tropical forest, and consistent with the preservation of these
resources, to provide for the enjoyment of the unique resources of the tropical
Samoa forest by visitors from around the world.”

The National Park Service (NPS) was also directed to maintain traditional Samoan
customs within the Park and to permit #raditional subsistence uses in the Park, with
certain conditions (NPS 1997). Agriculture, gathering, or fishing within the Park are
restricted to native American Samoans and are limited in scope and location. They
must be carried out in areas customarily used for these purposes, employing
traditional tools and methods.

The concept of fa’asamoa is integral to managing the Park’s natural and cultural
resources. Fa’asamoa means the traditional Samoan way of life: respecting and
adhering to the traditions and customs of the Samoan culture. The matai system of
lawful, chiefly authority is one of the most important components of fa’asamoa.

The management plan (NPS 1997) further identified a critical need for information

and understanding of the extent and nature of subsistence uses within the Park.
“At present, NPS has only very limited knowledge of the nature and significance
of traditional subsistence uses that are either going on now or have historically
occurred in the Park.... The relationship of subsistence users to the land base
and resources of the Park have not yet been identified or documented. NPS has
not inventoried existing subsistence uses with the Park, knows very little about
the attitudes and practices of present users, and has no way of monitoring future
subsistence uses or develop mutually acceptable rules regarding these uses...”

The existing and proposed areas of the National Park of American Samoa (NPSA)
integrate a unique combination of Samoan cultural components and biological
resources, both marine and terrestrial. Effective management of any natural area
depends upon a knowledge of the resources it contains, thus necessitating
comprehensive botanical and ethnobotanical surveys. An assessment of the extent,
diversity, and use of botanical resources will provide needed baseline data for
developing appropriate management strategies to guide the successful integration of
fa’asamoa and long-term sustainable use of these resources.

The vegetation of the islands of American Samoa has been extensively studied
(Setchell 1924; Christophersen 1935, 1938; Amerson et al. 1982; Cole et al. 1988;
Whistler 1980, 1992, 1994, 1995, 1998). Several of these studies (Whistler 1980,



1995; Amerson et al. 1982) have included the collection of quantitative data in
various vegetation communities, including some areas now within the boundaries of
the Park. Whistler (1980) and Amerson et al. (1982) established linear survey routes
and/or inventoried 41 study sites, including 20 on Tutuila, 10 on Ta’u, four on
Olosega, and two on Ofu. Due to time limitations, 13 of the 41 sites were not
sampled with plots; instead, diameter at breast height (dbh) was estimated for a
random number of trees with no actual measurements taken. The major emphasis
of the study was on trees, but information on ground covers and epiphytes was also
recorded.

A vegetation survey and forest inventory of American Samoa was conducted in
1986 to evaluate vegetation types most useful to foresters and land-use planners
(Cole et al. 1988). A total of 20 plots, on Tutuila (16) and Ta’u (4), were classified as
timberland and sampled at five points within the plot. Selected trees with dbh
between 12.5 cm to 90 cm, all trees >90 cm dbh within 17m of point center, and all
trees < 12.5 cm within 7.7 m of point center, were tallied. Species, dbh, and total
height were recorded.

Whistler (1994) selected 12 sites for vegetation sampling on Tutuila (11) and Ofu
(1). Approximately 100 trees were picked at random and measured for dbh to
determine relative dominance of the species. Permanent plots were subsequently
established on Tutuila (5) and Ta’u (3) by Whistler (1995). Nine of the plots
measured 50m x 20m, with one plot measuring 50m x 10 m. A total of 10 subplots
were established and all trees with a dbh >5 cm were measured. Tags were nailed
into the trees with dbh >10 cm. A checklist was made of all the species found in the
plots, and the frequency of vines and lianas on the trees, as well as the presence of
epiphytes, was noted. A preliminary study in an area along Mataala ridge above
Olosega Village quantified the useful plants in four 2m x 50m transects (NPSA
1999).

Documentation of the cultural uses of plants in American Samoa ranges from brief
descriptions of the uses and in some cases, cultivar names (Setchell 1924;
Christophersen 1935), to an extensive, annotated list of Samoan plant names
(Whistler 1984) including scientific and local names and a brief description of the
plant and its uses. Whistler (2000) provides in depth information and numerous
photographs and illustrations of the plants historically and currently used by
Samoans. Wysong (2001) documented and quantified the subsistence usage of
selected trees and coastal plants in the Manu’a Islands.

Disturbed areas (secondary forest, agroforests, and plantation and crop lands) are
the main focus of subsistence activities by the Samoan people, providing a diverse
array of culturally important plants that are harvested and cultivated. These areas
are also important sources of food for flying foxes especially when primary forest
resources are unavailable.



PROJECT METHODS

Botanical and ethnobotanical surveys were conducted over an 18-month period
during 2001 and 2002, focusing on the Manu’a Group. Field work was carried out
as follows:

(1)  Tau— April 10-15, 2001 and May 29-June 6, 2002.
(2)  Ofu and Olosega — April 16-28 and June 9-23, 2001.
(3)  Tutuila — September 1-6, 2002.

The survey teams consisted of the authors, staff, and interns of the National
Tropical Botanical Garden, graduate students, research associates, staff of the
National Park of American Samoa, and island residents.

BOTANICAL SURVEY METHODS

Botanical surveys involved collecting voucher specimens of native and naturalized
species and some cultivated plants located in the survey areas. Each specimen was
geocoded using GPS. The vouchers were deposited at the National Tropical
Botanical Garden herbarium and duplicates were given to NPSA (Appendix A).
Duplicates were distributed to other herbaria such as the Bishop Museum and
Smithsonian Institution, when available. In addition, plants were photographed, and
digital images on CD media and 5x7 or 8x10 color photographs were provided to
NPSA with this report (Appendix A).

Vegetation sampling was done along transects or in plots within the boundaries of
the Park in the lowland coastal forest in the Saua area on Ta’u and along the Toaga
coastline on Ofu. Transects were also done in the agroforest area behind Olosega
Village, below Mataala Ridge, and on the Alei Plateau and Ridge on Olosega
(Figures 1, 2, 3). The latter area was recently was authorized by Congress to be
included in the Park. Permanent plots were not established at the request of the
National Park of American Samoa. Botanical surveys were also done on Ta’u in the
agroforest areas on the mountain above Fiti uta village and near Luatele (Judd’s)
Crater and along the Mataala Ridge trail on Olosega, but no plots were established.

Specifics on sampling methodology, transect and plot size, statistical analysis, etc.,
for these areas are given in the appropriate sections of the report. In general,
standardized methods were used to facilitate the monitoring of changes in
vegetation over time within the study sites and to compare sites in different areas.
Location and size of plots, elevation, GPS coordinates, and in some areas, compass
headings, were recorded for the study sites.

Measurements to calculate frequency, density, and dominance of plant species were
collected. Frequency equals the number of plots in which a species occurs divided



by the total number of plots sampled. Relative frequency (Rf) provides information
on patterns of distribution. Density equals the number of individuals in the area
sampled. Relative density (Rd) is the number of trees of a species divided by the
total number of trees recorded within the area sampled x 100%. Dominance is the
total basal area for a species in the area sampled. The basal area of each tree is
calculated {dbh/2)? x 3.14} and summed together for total basal area. Relative
dominance (RD) is the total basal area of a species divided by the total basal area
tor all trees recorded in an area x 100%.

The numbers of individuals of each species were recorded, and all trees with a dbh
= 5 cm were inventoried and measured. For trees with multiple stems, all stems
meeting this size parameter were measured. The dbh was measured at 1.3 m above
the ground with the exception of buttressed trees; their diameter was measured
above the buttress. Trees whose stems straddled the plot boundary were included in
the inventory if = 50% of the trunk fell within the plot. Trees that were rooted
outside the boundaries were not counted, even if the trunk had fallen or was
recumbent within the plot. In addition, the numbers of stems of bananas,
breadfruit, and/or coconuts were counted, even if the latter two species had a dbh
< 5 cm. Subplots were randomly selected and established within the study sites;
seedlings, the number of stems of shrubs, and herbaceous plants were counted. For
herbs and ferns with creeping rhizomes or multiple stems, only percent cover was
estimated. Herbarium vouchers were collected for most of the species recorded in
the study area.












ETHNOBOTANICAL SURVEY METHODS

Our goal was to inventory and document three main groups of plants: 1) food
crops that are cultivated or harvested from wild plants; 2) plants harvested for non-
food uses; and 3) plants documented in the literature and/or verified by Samoans as
food sources for flying foxes.

In any community there are two types of information about useful plants: generalist
knowledge which many people know, and specialist knowledge which only a few,
often elderly, people know. Because of the importance of the chiefly matai system
in Samoa, we first attempted to meet with the Pule Nu’u (mayor) of each village to
discuss our project and solicit their support and to seek their assistance in
identifying individuals in the village who were knowledgeable about plants and their
use(s). We were particularly interested in working with expert individuals who have
specialized knowledge.

Where possible, the individuals we interviewed accompanied us to the study site
and showed us various plants and explained or demonstrated how they were used.
In most cases, however, because they had other obligations or were eldetly or
infirm, we interviewed them in the village. Interviews were unstructured, and we
invited each person to share their knowledge about names, legends, etc. of plants
they used. Information was recorded in a notebook. In two cases, the individuals
prepared for their interview by compiling a written list of the plants and discussed
these during the interview. We also encouraged all the people we interviewed to
discuss resource use, both historical and contemporary, in the Park.

More in-depth interviews were conducted with expert individuals who had unique
knowledge, such as traditional fishing practices, or who were very knowledgeable
about a wide array of plants and their uses. When the individual consented,
interviews were recorded using a digital video camera. One to two members of the
survey team assisted the cameraman in conducting the interview. The questions
were asked in English and Samoan, and the individual was asked to reply in
Samoan. The elderly individuals were more voluble and comfortable with this
format. Certain cultural activities, such as catching atule (big eye scad) in Ofu
Village, were also taped.

All of the taped interviews and cultural activities (Appendix F) were transferred to
timecoded DVDs that can be played on a DVD player. A full archival set was
provided to NPSA with this report. Time coding means that a clock is included in a
small window at the bottom of the picture. It is the equivalent to having an index to
the information and makes these materials more useful for reference purposes



because the viewer can refer to an exact place in the recording. This will be
especially useful if the materials are translated from Samoan to English. The DVDs
can be used to make VHS tapes and the resulting copies will be of high quality,
unlike duplicated videotapes made from VHS originals.

I. TOAGA, OFU ISLAND
OVERVIEW

The Ofu unit of the Park contains 70
acres (28.3 ha) of land along the
southern shoreline from Fatuana Point
west to Asaga Strait, including the
narrow strip of beach south of the
coastal road and the adjacent reef
(Figure 4). This area encompasses one of
best examples of healthy, intact coral
reef in Samoa and is unique within the
National Park system (NPS 1997). This
management plan identified potential
negative impacts to the reef such as
subsistence overuse, future increased
visitor pressure, and degradation due
to terrestrial threats.

Figure 4. Aerial view of Toaga
coastline.

Since the Park will attract increasing numbers of visitors, the level and easily
accessible land across the road from the Park
boundary would be very attractive for development
to accommodate those visitors. Construction in this
area would impair Park scenic resources and threaten
reef health. Any attempt to expand the Park on
Olosega should include consideration of this
important strip of land (NPSA 1999). The coastal
strip bisected by the road contains remnants of the
littoral forest vegetation community (Figure 5) and
includes native species as well as many cultivated
plants and weeds (Amerson et al. 1982; Whistler
< 1992; Kirch 1993). The strip of land within the Park
HJ W= includes Sophora tomentosa, one of only three known
Figure 5. Toaga strand localities in American Samoa (Amerson et al. 1982).

vegetation.

No previous transects or plots have been reported for the Ofu coastline with the
exception of archaeological survey work. A total of 17 transects were oriented
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perpendicular to the coastline and observations were made of soil variation and
vegetation (Kirch and Hunt 1993). The horizontal distribution of dominant species
was recorded along three transects (Kirch 1993).

TOAGA METHODS

The National Park Service sign at the east end of the Park was selected as the
starting point of the survey. A control station, designated 0+0, was established on
the beach, and the coastline was surveyed for a total distance of 1980 m. A map of
the Toaga coastline was generated from the survey data by Peter N. Taylor
(Appendix B). The survey or control line was used to determine the location of
plots in the vegetation zone. It was not possible to continue shooting the survey
line along the beach past 1980 m because the shoreline changed from sandy and
gently sloping to rocky, with a large rock outcrop blocking sightlines. At 19+80, the
control stations were moved to the road and placed at 50 m and 100 m intervals.
The Park sign at the west end of the Park is located at 30+10.5 (a total distance of
3010.5 m from sign to sign). This latter area is not included on the Toaga map
because the mapping program requires two points, one along the beach and one
along the road.

Along the control line on the beach, wooden survey stakes, labeled with the station
location, were placed at 50 m and 100 m intervals (e.g., 0+50=50 m, 1+00=100 m,
1+50=150 m, 19+50=1950 m). A station was established at 6+80 because of
difficulties in sighting one at 7+00. At each station, a perpendicular line was run to
the road and a hub and marked stake were placed at the edge of the road. The
distance from the control line to the coastal edge of the vegetation and the distance
to the roadside edge of vegetation were measured to determine the width of the
coastal vegetation at each station. The area along the edge of the road (0.5-1.0 m in
width) was not included. The American Samoa Power Authority (ASPA) cuts the
vegetation under the power lines and utility poles that mark the Park boundary

The midpoint of the vegetation zone was marked with a tall wooden stake labeled
with the station location (e.g., 2+50), and GPS readings were recorded. Two
contiguous 10m x 10m plots were set up with the center line running from east to
west along the middle of the vegetation zone. Fifty plots—totaling 5000m? (0.5
hectare)—were inventoried between 0+0 and 19+80. Of these, 38 were at the 100
m stations, beginning with 0+0 and 12 were at the 50 m stations. The vegetation
between 17+00 to 18+40 was not inventoried because this area is privately owned
land that is not part of the Park. All stakes, markers, and flagging tape were
removed from the Park when the inventory was completed.

Trees with a dbh = 5 cm were measured and inventoried in all 50 plots. Five

subplots were randomly selected and the number of stems were counted for all
plants >1 m tall. Within each subplot a Im x 1m subplot was established: all
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seedlings, herbaceous plants, and stems of shrubs < 1 m tall were counted and
percent cover estimated. The dbh of standing dead trees was measured and noted
to determine mortality, but not included in the data analyses. Cut stumps, especially
of coconuts, were also inventotried and measured.

An additional 40 plots measuring 10m x 2m were inventoried at the 50 m and 100
m stations along the narrow, rocky coastline between 20+40 and 30+10 (near the
NPS sign at the west end of the Park). All trees with a dbh = 5 cm were measured
and counted, except for Hibiscus tiliacens which forms dense thickets with numerous
tangled stems Information about the study plots is provided in Appendix B.

GENERAL DESCRIPTION OF THE COASTLINE AND VEGETATION

The composition and structure of the littoral vegetation varies along the 3 km
stretch of coastline. The area is generally flat with a substrate of sand and mixed
coral rubble that has washed in during high storm surges. The vegetation zone from
the high tide mark to the road edge varies in width from 11.3 m at 12+50 to 45.5 m
at 14+00.

At 18440 the coastline becomes dominated by outcroppings of basaltic lava and
large boulders that have fallen from the steep mountain ridge inland from the site.
A few massive boulders are strewn along the sandy beach and out into the lagoon.
This area is adjacent to the highest point (~4 m elevation) in the road.

At 20450 the shoreline is only approximately 1 m wide with a 75-80% slope. The
shoreline widens again between 20+90 to 23+50 and is relatively flat with areas of
cleared vegetation under the power lines. There are three small dilapidated
structures located here. From 23+50 to the west boundary of the Park at 30+10.5
the shoreline is boulder strewn and only 1-2 m wide in some places. This section of
shoreline is dominated by a canopy of Hibiscus tiliacens, Hernandia nymphacifolia, and
Thespesia populnea, with a few scattered trees of Erythrina variegata, Macaranga
harveyana, Morinda citrifolia, Pisonia grandis, and a single Terminalia catappa.

Erosion is occurring in several locations in the Park caused by runoff from the road
during heavy rains. Road fill and soil, sand, and small rocks are washing out onto
the beach and into the lagoon. Erosion zones were observed at 23+50-23+60,
26+00-26+10, 20+85, 21+19, and 11+37.

The most serious erosion was seen at 11435 to 11+40 where there is 2 3 m wide
cut that extends through the vegetation. There appears to be a natural drainage at
11+35, but the road grade and a berm of sand at the edge of the road are eroding a
channel and draining water and road fill from the road onto the sandy beach. The
road regularly washes out and road fill is trucked in to repair the pot holes. We
recommend that NPSA work with the Public Works to pave the coastal road where
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it borders the Park. This would prevent the erosion of fill into the marine Park, and
would also benefit the residents of Ofu and Olosega villages who must traverse this
stretch of rough road.

In general we observed little debris or rubbish in the Park with the exception of
plastic bottles, floats, and other ocean-borne debris near the Ofu boundary sign.
There was an accumulation of 50-gallon storage drums, the rusted remains of cars
and boats, fishing nets, floats, and various plastic objects, washed up or abandoned
along the rocky shoreline.

The native Vegetatlon is relatlvely intact except along the roadside and around utility
poles and beneath the power lines. The
plants in these areas are cut back during
routine maintenance by ASPA (Figure 6).
Grasses, sedges, and broad-leaved weeds
including Cynodon dactylon, Cyperus spp.,
Desmodium spp., Digitaria spp., and Bidens
spp., are proliferating in these disturbed
areas. Vines of Canavalia cathartica and
Vigna marina are starting to clamber over
Figure 6. Veg'etation clearing and cover important species such as
under powerlines. Terminalia samoensis and Sophora tomentosa.

Cocos nucifera was the dominant cultivated species and occurred scattered throughout
the Park. There were small groves at Plot 27 (12+90 to 13+00), and in and adjacent
to Plots 30 to 32 (14+00 to 15+10), and 34 (16+00 to 16+10). None of these
appear to have been tended recently as indicated by a small abandoned and
collapsed fale, piles of fallen nuts around the trees, and small shrubs and trees that
are growing under the coconut trees. These include Colubrina asiatica, Hernandia
mymphacifolia, Senna alata, Cordyline fruticosa, Pandanus tectorius, Barringtonia asiatica, Ficus
scabra, Ficus tinctoria, and Morinda citrifolia.

While the plants in the privately owned land were not inventoried, we noted that
the area had the greatest diversity of cultivated species along the Toaga coastline.
Artocarpus altilis (breadfruit), Musa x paradisiaca (bananas), Cocos nucifera (coconuts),
Tacca leontopetaloides, and numerous seedlings and juveniles of Morinda citrifolia and
Carica papaya seedlings were found here. Several cultivated species (Apinia
atropurpurea, Mangifera indica, and Persea americana) that were not found anywhere else
in the Park were recorded growing adjacent to Plot 35.

Other areas of disturbed vegetation are found adjacent to the abandoned structures
near 21+00. The area around these had been cleared of trees and is mostly open,
with only a few coconut trees and Hermandia nymphaeifolia. Ornamental plants include
Plumeria rubra and Hibiscus x archeri. 1/igna marina, a native vine, is covering large
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sections. The roadside is dominated by a mix of invasive and ruderal weeds and
grasses, including Mikania micrantha, Ruellia prostrata, Stachytarpheta urticifolia, Digitaria
ctliaris, Cenchrus echinatus, Desmodium incanum, D. triflorum, Chamaesyce hirta, C.
hypericifolia, Bidens pilosa, Synedrella nodiflora, Sida acutifolia, Spermacoce assurgens, and S.
ovalifolia. This is the only location Leucaena leucophylla occurred at Toaga. These
plants are reproductive, producing flowers and seeds, and regenerating and
spreading. We recommend that NPAS eradicate this invasive species to prevent its
spread into other areas of the Park.

TOAGA INVENTORY RESULTS

A total of 107 species were recorded in the Park during our surveys and a complete
list is provided in Appendix B. We counted and measured 417 trees of 17 species
(Table 1) in the 0.5 hectare (~1.2 acre) study area comprised of 50, 10m x 10m
plots between 040 and 19+90 coordinates. Fourteen (82%0) are native species.

Table 1. The number of species and individuals inventoried and measured in 50,
10m x 10m study plots at Toaga, Ofu, between 0+0 and 19+90 coordinates, and
relative density (Rd), relative dominance (RD), and total basal area for each species.

Species Number Number Relative Relative  Total
of of plots  density dominance basal

individuals in which ~ (Rd) RD) area
they occurred

Artocarpus altilis (P) 5 2 1.20 0.54 905.1
Barringtonia asiatica (N) 9 7 2.16 11.54  19480.1
Cocos nucifera (N) 108 34 2596  41.62  70239.6
Cordia subcordata (P) 1 1 0.24 0.02 38.5
Geniostoma rupestre (IN) 1 1 0.24 0.04 73.7
Guettarda speciosa (N) 25 13 6.01 2.39 4034.1
Hernandia nymphaeifolia (N) 53 23 1274 18.67  31508.7
Hibiscus tiliacens (N) 37 11 8.89 2.07 3486.1
Macaranga harveyana (N) 3 3 0.72 0.16 272.5
Morinda citrifolia (P) 1 1 0.24 0.02 30.2
Pandanus tectorius var. tectorins 56

(N) 25 13.46 8.64  14583.1
Pisonia grandis (N) 1 1 0.24 0.33 564.9
Scaevola taccada (N) 2 2 0.48 0.03 45.0
Sophora tomentosa (N) 2 1 0.48 0.04 74.3
Terminalia samoensis (N) 102 28 24.52 12.14  20487.4
Thespesia populnea (N) 4 3 0.96 1.16 1956.7
Tournefortia argentea (N) 6 4 1.44 0.59 988.9
Total 416 168768.8

N = Native, P = Polynesian introduction, M = Modern introduction
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Four species (Cocos nucifera, Terminalia samoensis, Pandanus tectorius vax. tectorins, and
Hernandia nymphaeifolia) dominated the coastal strand comprising 82 percent of the

trees inventoried in the plots. Three dead, standing trees, one each of Temminalia

samoensis (plot 49), Hernandia nymphaeifolia (plot 5), and Artocarpus altilis (plot 50), and
five felled coconut trees (plots 27, 33, 34) were also inventoried.

Coconuts were the most common trees, with 108 trees in 34 plots. As noted earlier,
these were scattered throughout the Park but were concentrated in groves in the

middle section of the Park. Numerous juvenile coconuts are sprouting in these
areas.

Terminalia samoensis, indigenous to the Samoan archipelago, was second in frequency
with 102 trees in 28 plots (Figure 7). This species occurs primarily at the east end of
the Park with the greatest concentration at 3+00 to 4+10 and 8+00 to 10+10. No
trees were observed beyond 12+60. The distribution of Terminalia samoensis and
coconuts indicates that Terminalia samoensis was once a dominant species in the
Toaga coastal forest but was cut down when coconut groves were planted. The

densest concentrations of Terminalia samoensis appear to be correlated with the
absence of coconut trees.

B Terminalia samoensis
O Cocos nucifera
10

=

P =
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Plot number and coordinates

Figure. 7. Distribution of Terminalia samoensis and Cocos nucifera at Toaga, Ofu.

Pandanus tectorius var. tectorins (56 trees) and Hernandia nymphacifolia (54 trees) were
found in 25 and 24 plots respectively. In addition to the wild form of pandanus
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with spiny, rough leaves that is used to weave thick, sturdy floor mats, called papa,
there were scattered patches of cultivated pandanus. The leaves of this form (P.
tectorius var. Jaevis) are smooth and were once used to weave sleeping mats and fine
mats. The remaining 13 tree species in the plots ranged from as few as one
individual for four species to 25 Guettarda speciosa and 37 Hibiscus tiliacens. Six trees of
Tournefortia argentea were recorded in the study plots.

In addition to the trees that were inventoried, 140 saplings and small trees (< 5 cm
dbh), shrubs, vines, seedlings, and/or herbaceous plants of 23 species wetre counted
in the five random 10m x 10m plots (Plots 7, 20, 29, 33, 45) (Appendix A). The
majority (17) of these are native species indicating that the littoral forest is
regenerating in these areas. However, Morinda citrifolia, a Polynesian introduction,
was second in frequency with 26 seedlings and juveniles. It has been recorded that
bats eat the fruits of this species but this is not a preferred food (Banack, personal
communication). Two herbaceous species, Oplismenus compositus and Stachytarpheta
urticifolia, were present in the plots.

The dominant shrub species was Sophora tomentosa, which has
been reported in only three locations in American Samoa. A
small but healthy population of more than 75 individuals with
22 adults, six juveniles, and 50 seedlings (Figure 8) was
recorded within the plots (Figure 9). While only two plants
with dbh = 5 cm were inventoried, numerous mature plants,
juveniles, and seedlings were found in 10 plots with the
greatest concentration in plot 7 at 2+90 to 3+00 Figure 8. Sophora
coordinates. Several large adult plants had been drastically
cut back but were regenerating. Most of the undamaged
adult plants were flowering and/or producing seeds.

tomentosa

35

| Seedling
O Juvenile

30 1 | Adult

25 1

20 1

2+90-3+00 3+00-3+10 3+90-4+00 4+00-4+10 4+40-4+50 4+50-4+60 6+00-6+10 7+00-7+10 11+50-11+60 13+00-13+10
@ ®) ©) (10) (39) (40) (14) (16) (46) (28)

Plot number and coordinates

Figure 9. Distribution of Sophora tomentosa at Toaga, Ofu.
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We recorded 65 species (of the total 107 species recorded in the Park) in the 800m?
study area comprised of 40, 10m x 2m plots between 20+40 and 30+10
coordinates. In this section of the Park 109 trees of 11 species (Table 2) were
counted and measured. Eight (73%) of these are native species. Three species
(Hernandia nymphaeifolia, Barringtonia asiatica, and Thespesia populnea) dominated the
coastal strand comprising 86 percent of the trees inventoried in the plots. Hibiscus
tiliacens was recorded in 25 of the plots and formed dense thickets throughout the
area. There were five trees of Erythrina variegata, an important nectar source for the
native iao or wattled honeyeater (Foulehaio carunculata), in this section of the strand.
The only specimen of Terminalia catappa observed in the Park was located at 29+40
to 29+50 coordinates.

Table 2. The number of species and individuals inventoried and measured in 40,
10m x 2m study plots at Toaga, Ofu, between 20+40 and 30+10 coordinates, and
relative density (Rd), relative dominance (RD), and total basal area for each species.

Species Number Number Relative Relative  Total
of of plots  density dominance basal
individuals in which ~ (Rd) (RD) area

they occurred

Artocarpus altilis (P) 2 1 1.83 0.23 293.2
Barringtonia asiatica (N) 33 13 30.28  17.39 21727.4
Cocos nucifera (N) 13 11 11.93 0.78 8467.7
Enrythrina variegata (N) 5 3 4.59 0.74 928.4
Hernandia nymphaeifolia (N) 28 19 25.69  50.58 63198.5
Macaranga harveyana (N) 2 1 1.83 0.06 77.6
Morinda citrifolia (P) 5 5 4.59 0.31 387.4
Pisonia grandis (N) 2 2 1.83 4.00 4993.2
Terminalia catappa (N or P) 1 1 0.92 0.26 320.3
Thespesia populnea (IN) 17 12 15.60  19.63 24530.6
Tournefortia argentea (N) 1 1 0.92 0.03 34.2
Total 109 124958.5

N = Native, P = Polynesian introduction, M = Modern introduction
LLAND AND RESOURCE USE

Terminalia samoensis has been reported as an important source of food for flying
foxes (Banack 1998) and the concentration of trees in the Park may be attracting
the flying foxes that were observed in the area at dusk. Several trees that are
growing adjacent to utility poles or under the power lines have been topping or
severely pruned by ASPA. During discussions with Seufalemua Fa'asamala Puletast,
the head of public works, he indicated that he is aware of the important native trees,
such as Terminalia samoensis, and tries to ensure that the work crews don’t damage
these. Since Terminalia samoensis grows tall enough to interfere with the power lines,
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we recommend that NPSA ask ASPA to consider relocating the utility poles and
lines to the other side of the road.

We interviewed three individuals about plants in the Park and their uses (see
recorded interviews with Malaga Faga Lata Tau, Fa’agogo Mika Viliamu, and
Seufalemua Fa'asamala Puletasi). We also extensively interviewed a member of one
of the families that leases their property to the Park, Potasi Fagaese. Since his
expertise is as a fisherman, these interviews focused on traditional fishing practices,
and include footage of catching atule (big eye scad) at Ofu Village under his
direction at a master fisherman (tautai) (see recorded interviews/activities).

Many of the plants along the Toaga coastline have uses for timber, firewood,
medicine, etc. However, we did not observe or document current utilization of
botanical resources in the Park, with the exception of occasional harvesting of
leaves or green drinking nuts from coconut trees. Before the Park was created,
people collected coral and sand from the beach and coconut leaves and nuts. This
lack of use is due to several factors.

(1) The Park is comprised of land from only five families, and there appears to be
little need for the Park resources, which consist primarily of native trees. These
families cultivate and harvest breadfruit, bananas, coconuts, and taro on a
limited basis from the agricultural area on the mountain side of the road that is
not part of the Park.

(2) The landowners do not encourage other residents of Ofu and Olosega to
harvest plants in the Toaga area.

(3) The plants that the villagers cultivate or harvest are obtained from their own
property that is more conveniently located in or near the villages of Ofu and
Olosega.

During conversations with villagers in Olosega and Ofu villages, several people
expressed confusion about the Park and its purpose, and were not sure what
activities were allowed, or not allowed. They believed that the Park was off-limits to
everyone and that nothing could be harvested or gathered. The principal and some
of the school teachers at the elementary school expressed their interest in knowing
more about the Park. They suggested that informational materials, in English and
Samoa, with photographs about the Park resources (marine life and plants) and
their uses, would be very helpful to their students.

18



1I. ALEI PLATEAU, OLOSEGA ISLAND
OVERVIEW

Portions of Olosega Island have been proposed for inclusion in the National Park
of American Samoa, including the Alei Plateau and Ridge. The Samoans have used
the forest resources on the upland plateaus for centuries. A preliminary survey of
archaeological and cultural sites revealed star mounds, terraces, ditches, house
platforms, a grave site, and numerous artifacts such as stone adzes and grinding
stones (NPSA 1999). This area was known as Sili uta (Sili on the mountain) and it is
believed that after the arrival of missionaries in the 19t century, the villagers moved
to Sili tai (Sili by the sea), but continued to cultivate coconuts, taro, bananas,
breadfruit, and other crops on the mountain.

Until the 1960s, copra was the main source of cash income for the Manuan
islanders and coconut groves were widely planted. Remnant groves are evident on
aerial photographs by their geometric planting patterns (Cole et al. 1988). As
recently as 1981 the most of the plateau area was open and cultivated with taro,
bananas, yams, coconuts, cassava, and even head cabbage, all of which thrived in
the rich soil. There were 24 families in Sili village, and each family had their own
plantation area and kept it tended and cleared.

Previous surveys of Olosega were done in five locations. The littoral scrub
vegetation along the trail on the steep west-facing slope of Maga Point was
surveyed in 25, 2m x 2m quadrats 10-20 m apart at 50-125 m elevation (Amerson et
al. 1982). These authors also conducted a survey in montane forest along the trail
up Mataala Ridge at 350 m elevation and estimated the dbh of 100 trees. The forest
was dominated by Syzygzum samoense, Elaeocarpus tonganaus, and Trichospermum richii.
The cloud forest south of the summit of Piumafua Mountain was surveyed, and
dbh was estimated for 71 trees along the trail at 530 m elevation. .Astronidium
pickeringii, Fagraea berteroana, and Syzyginm samoense were the dominant species.

The coastal forest along the trail from Sili Village up to the beginning of plateau
plantation land between 20-100 m elevation was surveyed as well. No plot was
established and dbh was estimated for 100 randomly selected trees. The forest was
dominated by Barringtonia asiatica, Syzyginm clusiifolium, and Diospyros samoensis. Motre
recently, a preliminary survey along Mataala Ridge above Olosega Village counted
the plants in four 50m x 2m transects between 120 m and 600 m elevation (NPSA
1999).
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ALEI PLATEAU METHODS

The study area is located on the Alei Plateau which is reached by passing through
the village of Sili to Leaumasili Point, 2.4 km from the bridge at Asaga Strait. The
trailhead near the point is overgrown with Melanthera biflora (formetly Wollastonia
biflora) but quickly opens up and follows the coastline through the littoral forest.
The trail is coral rubble through this section and begins to climb up the NNE slope
of the ridge through the lowland forest in a series of switchbacks. There are two
traditional resting places on the trail, Fatu loa, where the rock face is first exposed,
and Tumu, where the trail is surrounded by large boulders. At 160 m (GPS
14°09.465S 169°36.692W) the trail reaches a formerly cultivated area with remnant
Cocos nucifera, Artocarpus altilis, Mangifera indica, and Pandanus tectorius var. laevis. This
area is directly above Nuututai Rock. The trail is not readily evident beyond this
area and requires a guide. At this point the trail heads east and downhill to Tafalau
on the coast, or southwest along Alei Ridge towards Mt. Piumafua.

Ten 100m x 2m plots for a total area of 0.2 ha (2000m?) were established between
190 m and 340 m elevation along the Alei Ridge trail. The transects were laid 32 m
apart and perpendicular to the trail following the contours of the slope in an
easterly direction. Two 2m x 2m subplots were randomly selected and established
within each plot. Information about the study plots is provided in Appendix C.

GENERAL SITE AND VEGETATION DESCRIPTION

The vegetation on the Alei Plateau is primarily
secondary forest (Figure 10). The extensive
agricultural use on the plateau for centuries, and
the hurricanes in the early 1980s and 1990s have
seriously damaged or destroyed the primary mixed
lowland forest that formerly covered the island. A
tew large specimens of mature Syzgium dealatum, S.
clusitfolinm, Calophyllum neo-ebudicum, Glochidion
ramiflorun, Rhus taitensis, Planchonella garberi, and
Tarenna sambucina are scattered through the forest.
These are important components of the secondary
torest along with _Aphitonia zizyphoides, Syzyginm
inophylloides, Myristica inutilis ssp. inutilis, Diospyros

samoensis, D. elliptica, Xylosma samoense, Elattostachys

Figure 10. Regenerating falcata, Geniostoma rupestre, Dysoxylum samoense, and
native Sterculia fanaiho.

The understory consists of small trees of the above species, as well as Frus scabra,

Morinda citrifolia, Bischofia javanica, and Premmna serratifolia, and shrubs of Ixora samoensis
and Psychotria insularum. Numerous vines and woody climbers occur, including
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Albyxia bracteolosa, A. stellata, Dioscorea bulbifera, Hoya anstralis, Ipomoea macrantha,
Jasminum didynum, Embelia vaupelii, Faradaya amicorum, Gynochthodes epiphytica, Piper
graeffii, and Rowurea minor. The groundcover includes seedlings and juveniles of the
tree species and ferns, including Asplenium nidus, Davallia solida, Christella harveyi,
Humata heterophylla, Nephrolepis biserrata, Phymatosorus grossus, Antrophyum plantaginenm,
Schizaea dichotoma, and S. robusta, are the most common herbaceous plants.

In areas that were once cultivated, Cocos nucifera, Artocarpus altilis, especially puou
fatu, a seeded form, Mangifera indica, Inocarpus fagifer, Pandanus tectorius, Cordyline
fruticosa, Zingiber Zerumbet, and an occasional stand of Ewodia hortensis are found.
These are typically found at the lower elevations of the plateau. Hibiscus tiliacens is
prevalent throughout the plateau and forms dense thickets in many places.

ALEI PLATEAU INVENTORY RESULTS

A total of 84 species were recorded during our survey and a complete list of species
is provided in Appendix A. We counted and measured 496 trees of 30 species
(Table 4) in the ten 100m x 2m plots. The majority (73%) of trees are native species
(Table 3), and no one species dominated. Four native species [A/phitonia izyphoides
(7.3%), Syzyginm dealatum (7.2%0), Calophyllum neo-ebudicunr (6.9%), and Rhus taitensis
(5.6%)] comprised 27 percent of the total trees surveyed. Inocarpus fagifer (16.7%)
and Hibiscus tiliacens (13%) were the most dominant species in the study area.

Table 3. Native vs. cultivated/introduced species in plots at Alei Plateau, Olosega.

Species  Individuals  Total basal

area
Native 24 432 664164
Cultivated/introduced 6 64 30720.5
Total 30 496 97136.9

The largest native trees were Syzygium dealatum (82 cm), S. clusiifolium (52 cm),
Calophyllum neo-ebudicum (718 cm), and three Glochidion ramiflorum (60 cm, 53 cm, 53
cm). The majority (294) of native trees were in the smallest size classes of 5 cm to
20 cm indicating the relatively young age of the secondary forest, because most of
the trees have regenerated in the past decade since the hurricanes in 1990 and 1991
and the cessation of agricultural use over the past 20 years.
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Table 4. The number of species and individuals inventoried and measured in 10,
100m x 2m study plots at the Alei Plateau, Olosega, and relative density (Rd),

relative dominance (RD), and total basal area for each species.

Species Number Number Relative Relative  Total

of of plots  density dominance basal

individuals in which ~ (Rd) RD) area
they occurred

Aglaia samoensis (N) 1 1 0.20 0.03 28.3
Alphitonia zigyphoides (N) 44 9 8.87 7.29 7079.7
Artocarpus altilis (P) 13 5 2.62 1.38 1338.0
Barringtonia asiatica (N) 6 2 1.21 2.26 2194.0
Bischofia javanica (N or P) 8 5 1.61 1.38 1338.0
Calophyllunm neo-ebudicum (N) 10 4 2.02 6.85 6652.7
Cocos nucifera (N) 13 5 2.62 7.24 7035.2
Diospyros elliptica (N) 10 4 2.02 0.55 538.5
Diospyros samoensis (N) 22 6 4.44 1.41 1365.1
Dysoxcylum samoense (IN) 15 5 3.02 2.94 2852.8
Elattostachys falcata (N) 15 5 3.02 1.09 1061.0
Ficus scabra (N) 9 4 1.81 0.62 602.4
Flaconrtia rukam (N) 23 7 4.64 1.26 1227.4
Garcinia myrticifolia (N) 1 1 0.20 0.02 19.6
Garnga floribunda (N) 5 4 1.01 0.92 897.5
Geniostoma rupestre (IN) 12 5 2.42 0.74 719.8
Glochidion ramiflorum (N) 32 8 6.45 4.86 4719.2
Hibiscus tiliacens (N) 80 9 16.13 13.01  12635.5
Inocarpus fagifer (P) 21 5 4.23 16.65  16172.0
Mangifera indica (M) 5 2 1.01 5.79 5622.8
Morinda citrifolia (P) 11 6 2.22 0.39 380.1
Myristica fatua (N) 24 8 4.84 2.96 2871.1
Planchonella garberi (N) 24 5 4.84 2.43 2362.9
Rbus taitensis (N) 21 7 4.23 5.60 5437.5
Sterculia fanaibo (N) 8 5 1.61 0.90 878.2
Syzyginm clusiifolinm (N) 4 2 0.81 1.50 1456.9
Syzyginm dealatum (N) 34 7 6.85 7.19 6982.0
Syzyginm inophylloides (N) 7 2 1.41 1.12 1085.7
Syzyginm samarangense (M) 1 1 0.20 0.18 172.4
Tarenna sambucina (N) 17 5 3.43 1.45 1410.6
Total 496 97136.9

N = Native, P = Polynesian introduction, M = Modern introduction

The main cultivated and/or introduced species (Inocarpus fagifer, Artocarpus altilis,
Cocos nucifera, Morinda citrifolia, and Mangifera indica) were clustered in the first five
plots (Figure 11). Only two trees were found in the plots at higher elevation, a
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single tree each of Morinda citrifolia (plot 7) and Inocarpus (plot 12). We saw little
evidence of regeneration of these species with the exception of seedlings of
Inocarpus in Plots 2 and 5 and Morinda in plots 2 and 3. The largest tree measured
during our survey was an impressive Inocarpus fagifer in Plot 5 with a fluted trunk that
was more than a meter wide above the buttress. Two mangoes had large trunks, 92
cm and 64 cm, respectively.

mInocarpus fagi

oArtocarpus aft #Alphitonia zizypt -

6 oCocos nucifere_ 0Syzygium dealat

oMorinda citrifo 14T7 mGlochidion ramif

EBischofia javal O Myristica fatua 0
541 mMangifera indi— nl oPlanchonella gai [

Number of Individuals
Number of Individuals

:* _,V ([ [ | 7

Plot 1 Plot2 Plot3 Plot4 Plot5 Plot6 Plot7 Plot8 Plot9 Plot 10 Plot1 Plot2 Plot3 Plot4 Plot5 Plot6 Plot7 Plot8 Plot9 Plot 10

Figure 11. Distribution of five cultivated =~ Figure 12. Distribution of five most
abundant and/or introduced species. common native tree species in study
in study plots on Alei Plateau. plots on Alei Plateau.

While not located within the plots, we noted the presence of several species that
provide evidence that this area was once more widely used and cultivated. These
include the smooth-leaved Pandanus tectorius var. laevis, the leaves of which are used
to weave mats, and Ewuodia hortensis, which was often planted around or near home
sites to ward off aitu (ancestral spirits or ghosts).

In comparison to the distribution of cultivated/introduced species, the most
common native tree species were clustered in the upper plots (Figure 12), with only
10 individuals of two species (Alphitonia zizyphoides and Glochidion ramiflorum) found
in the three lowest plots.

In addition to the trees that were inventoried, 489 plants of 52 species were counted
in the 20 random 2m x 2m plots (Appendix A). Of these, 207 seedlings and saplings
representing 23 native tree species were inventoried in the plots, including the first
five plots where there was the greatest concentration of cultivated and introduced
species. Two species, Diospyros samoensis and Elatostachys falcata, account for 58
percent of the regeneration of the secondary forest with 67 and 52 individuals
respectively. Diospyros was found in nine plots, with 22 plants concentrated in plot 5
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at 270 m, and Elattostachys was found in five plots with 25 plants concentrated in
plot 2.

LLAND AND RESOURCE USE

In the past, native forest trees on the Alei Plateau were felled to make clearings for
plantations. Taro and bananas were planted first because they produce harvestable
crops in the shortest time, approximately six months for taro. Cassava (Manzhot
esculenta) also produces a fast crop, whereas bananas provide fruit year round. Tree
crops such as breadfruit take longer to produce, but provide a long-term, albeit
seasonal, supply of food. In addition to the staple crops, citrus, mangoes, and
Inocarpus fagifer were planted. Breadfruit is a favorite food for flying foxes and they
have helped distribute seeded breadfruit and mango trees. Smooth-leaved
pandanus, laufala, was planted to weave mats. Erythrina variegata was often planted
in the taro plantations because it is fast growing and would shade out weeds.
Hibiscus tiliacens provided poles and cordage for trellises for yam vines.

Coconuts supplied drinking water and coconut cream, the mature nuts were
harvested for copra, and leaves provided shelter and were woven into baskets to
carry produce down the mountain. The coconuts are gradually disappearing as the
native forest regenerates. Although numerous sprouting coconuts are found
beneath mature trees, few young trees are seen because coconuts do not like being
shaded out by other trees, and regenerate only if the area around them is cleared.

Farmers hiked up to the plateau from the village in the morning to work their fields
and harvest taro, bananas, and coconuts and other produce which were carried in
baskets down the trail to the village. Farmers occasionally spent one or several
nights on the mountain and built shelters thatched with coconut or banana leaves.
Pigs were kept in rock enclosures and after the 1981 hurricane escaped and became
teral. They now come down to Sili village, especially during dry periods when there
is little food on the mountain, and dig up taro and other root crops. We saw minor
evidence of pig damage during our surveys of the plateau area.

Forest resources were extracted in areas that were too steep to cultivate. Timber
trees, mostly Sygygium spp. (asi) growing along the ridge above Sili Village were cut
down and rolled down the sheer cliffs to the village below. Removal of the trees
along the steep ridge often precipitated land and rock slides. Asi is a desirable
timber for making traditional Samoa houses, and is now more abundant on the
mountain because it is no longer harvested for this purpose. It is easy to cut, but
hard and durable when dry. Along the ridge trail are many Syzygizm trees with small
diameter trunks, often multiple, surrounding the stump of a large central trunk that
was cut down. The fruits of Sygygium are a source of food for flying foxes, doves,
and other birds, and Dysoxylunm: samoense is thought to be the flying foxes’ favorite
food in the forest.
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Flying foxes were once hunted by making a snare from
Caesalpinia major, anaoso, a scrambling shrub with
sharp, recurved thorns. The small leaflets were stripped
from branches and petioles which were formed into a
circle and attached to a handle of Hibiscus tiliaceus or
bamboo (Figure 13). The thorns would hook the bat’s
wings. The former practice of using anaoso to make
bat snares was also verified on Ta’u.

Figure 13. Traditional bat
The Alei Plateau has not been in agricultural use for two decades for several
reasons. Storm surge from a hurricane in 1981 destroyed most of Sili Village and
the residents moved to Ofu or Olosega Villages or off island. The government
road—a narrow, rough access road—from Sili Village around Leaumasili Point
where it terminated, was damaged along the coast, and the steeper sections became
impassable because of tree falls and rock slides. The road fell into disuse and
because of lack of maintenance it was no longer passable, making it more difficult
to reach the plateau. The hurricanes in 1990 and 1991 caused so much damage to
the forest that access became even harder, and there are now so many feral pigs on
the mountain they would destroy any taro plantings. Finally, only one family
presently lives in the village of Sili.

Consequently, there is no longer a need to utilize the land on the mountain for
agricultural purposes. Use of the forest has decreased to only the occasional
harvesting of forest products for medicine, fiber, or wood by the sole family still
resident in the village. The preponderance of regenerating native tree species along
the Alei Plateau ensures that the area will gradually revert to primary forest, if
undisturbed by hurricanes. Human activity is no longer impacting the forest.

While we did not establish plots on Mataala Ridge and Plateau, we did conduct a
preliminary survey. The ridge trail commences at Maga Point where there is
primarily 17gna marina and Melanthera biflora growing on the coral rubble. The trail
reaches a relatively flat area 0.8 km from the trailhead where an abandoned water
tank is located, surrounded by an abandoned agroforest area (GPS 14°11.366S
169°36.800W, 120 m elevation). There are scattered coconut and breadfruit trees,
mainly ma’afala, Zingiber zerumbet, and Cordyline fruticosa around the tank. No
bananas were seen. Rhus taitensis, Tarenna sambucina, Hibiscus tiliacens, Fagraea
berteroana, and Flaconrtia rukam were also seen in the area. [7gna marina covered
many of the plants in this area

Continuing along the ridge trail the vegetation changes from somewhat open with

closed canopy to a dense canopy composed mainly of mango trees, with Pszdium
guajava, and Inocarpus fagifer. A large patch of Ewuodia hortensis was seen nearby. The
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trail to 420 m elevation goes through a diverse ridge forest with some large trees,
especially Rhus taitensis. Native trees included Planchonella garberi, Diospyros samoensis,
Alphitonia zigyphoides, and Syzyginm dealatum. The largest tree observed was a
Canarinm sp., with a meter wide trunk. Numerous tree ferns grow on the sheer cliffs
below the trail. Understory woody plants included Alyxia bractiolosa, Ixora samoensis,
and Psychotria insularum. Very few weeds were observed with the exception of a
large, tangled patch of Derris malaccensis and scattered plants of Clidenzia hirta along
and near the trail. This species could easily be eradicated while there are still few
individuals.

The areas of Olosega Island proposed for inclusion in the National Park of
American Samoa would protect significant natural and cultural resources. One of
these resources, the mayor (Pule Nu’u), Malaga Faga Lata Tau, would be an
excellent liaison with the Park to provide cultural and site knowledge to Park
personnel and visitors. He has extensive information about the history and legends
of the area, as well as an intimate knowledge about natural resources and cultural
practices (see recorded interviews). He would be able to help identify appropriate
locations for trails, so that a trail system could be created from Sili Village to the
Alei Plateau connecting to the Olosega Plateau, the Mataala Ridge trail up to the
summit area and down to Maga Point and Olosega Village. The history and use of
the area, agroforestry systems, cultural sites, native forest, and natural resources
could all be interpreted for residents and visitors to the Park.

III. OLOSEGA VILLAGE AGROFOREST, OLOSEGA ISLAND
OVERVIEW

There are 40 households in Olosega village; 35 of these are on the mountain side of
the road, five are on the coast. Six houses are no longer occupied and the residents
have moved off island. There are three sections in the village. Most of the
households in the Vaiapi and Satui sections have parallel strips of land that run
from the seashore to the mountain, Mataala Ridge. These parcels include the coastal
flat where the houses and backyard gardens are located a natural wetland, the
gradually sloping lower section of the '
mountainside, and the steep hillside
(Figure 14). Most of the households in the
Pouono section of the village have little
flat land, and the area behind their homes
quickly becomes steep.

Taro is grown in the wetland, but
extensive sections are not being used and
are overgrown with Ludwigia octovalvis. The
well-managed patches of taro are

Figure 14. Olosega Village
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mulched with coconut fronds, banana leaves, and banana stems. The area between
the wetland and the steep slopes at the base of Mataala Ridge is used to cultivate
crops, fruit trees, and other useful plants.

OLOSEGA AGROFOREST METHODS

The study area was located in the agroforest area behind the village. There is a foot
path behind the houses along the edge of the wetland that turns inland at the south
end of the taro plantings. The path parallels the wetland in a northwesterly direction
through the lower section of the hillside. Five 100m x 2m plots for a total area of
0.1 ha (1000m?2) were established between 2 m and 12 m elevation, and two 2m x
2m subplots were randomly established within each plot. The transects were laid 10
m apart and parallel to the village in a northwesterly direction. The starting point
(GPS 14°10.687S 169°37.333W) of the first transect was approximately 100 m
beyond where the path entered the agroforest area, and 10 m past a small field of
pineapples. Information about the study plots is provided in Appendix D.

GENERAL SITE AND VEGETATION DESCRIPTION

A narrow strip of land inland and adjacent to the wetland is relatively flat, but the
terrain soon steepens to a slope of 20° to 45° or greater before becoming almost
vertical. The steeper, rocky hillsides are devoted primarily to bananas and
breadfruit, while taro and other roots crops, sugarcane, pineapples, and fruit trees
are cultivated on the lower slopes.

Mature trees of native forest species, especially Dysoxylum samoense, Diospyros
samoensis, Sterculia fanaihio, and Tarenna sambucina, are found on the upper slopes that
are too steep to cultivate. Smaller specimens of these trees, and Ficus scabra,
Macaranga harveyana, Guettarda speciosa, Erythrina variegata, Omalanthus nutans, and
Pipturus argenteus, occur throughout the hillside.

As is typical for cultivated lands, introduced and weedy species thrive in disturbed,
sunny areas. These include Abelmochus moschatus, Ageratum conyzoides, Centella asiatica,
Centotheca lappacea, Clidemia hirta, Cyperus cyperinus, Oplismenus compositus, Ruellia
prostrata, Stenotaphrum micranthum, and Synedrella nodiflora. Mikania micrantha is the
predominant vine, especially in cleared areas where taro and bananas have been
planted. Other vines include Dioscorea bulbifera, Mucuna gigantea, and Vigna marina in
sunny areas, and Derris malaccensis, and Epipremnum pinnatunmr in shady places.
Freycinetia sp. is occasionally found. The predominant ferns are Aspleninm nidus,
Christella harveyi, Nephrolepis hirsutula, and Phymatosorus grossus. Clerodendrum buchananii
var. fallax, an attractive flowering shrub with an inflorescence that resembles a
Samoan fale, is planted around many of the houses in the village and is naturalizing
in the agroforest area.
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OLOSEGA VILLAGE AGROFOREST INVENTORY RESULTS

A total of 62 species were recorded during our surveys and a complete list of
species is provided in Appendix A. Most of these (42) are cultivated species such as
breadfruit, bananas, citrus, Theobroma cacao, taro, cassava, Ceiba petandra, and
ornamentals such as Alpinia atropurpurea and Cananga odorata, or introduced vines,
herbaceous plants, and shrubs that have become weedy, including Mikania micrantha,
Ruellia prostrata, Ageratum conyzoides, and Clidemia hirta.

We counted and measured 35 trees of eight species (Table 5) in the five 100m x 2m
plots. Five (63%) of these are introduced, cultivated species. Also counted within
the plots were 333 banana stems and 32 breadfruit trees that were = 5 cm dbh
(Figure 15, 16), but these were not included in the data analyses. Breadfruit was the
dominant species comprising 75% of all the trees in the plots. The majority of the
trees were the cultivar Ma’afala (17 trees), with ‘Ulu manu’a (3 trees), Fefelo (1
tree), and three unidentified trees also inventoried.

Table 5. The number of species and individuals inventoried and measured in
5, 100m x 2m study plots near Olosega Village, Olosega, and relative density (Rd),
relative dominance (RD), and total basal area for each species.

Species Number Number Relative Relative  Total
of of plots  density dominance basal

individuals in which ~ (Rd) RD) area
they occurred

Artocarpus altilis (P) 24 5 068.57 7472 | 14781.6
Citrus anrantifolia (M) 1 1 2.86 0.50 98.5
Citrus sinensis (M) 2 1 5.71 1.35 206.1
Cocos nucifera (N) 3 2 8.57 8.96 1772.6
Dysoxylum samoense (N) 1 1 2.86 0.17 34.2
Hibiscus tiliacens (N) 1 1 2.86 11.83 2339.7
Macaranga harveyana (N) 2 1 5.71 1.43 282.4
Omalanthus nutans (N) 1 1 2.86 1.05 208.6
Total 35 19783.6

N = Native, P = Polynesian introduction, M = Modern introduction
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in the Olosega Village agroforest. in the Olosega Village agroforest.

In addition to the trees that were inventoried, 78 saplings and small trees (< 5 cm
dbh), shrubs, vines, seedlings, and/or herbaceous plants of 25 species wete counted
in the 10 random 2m x 2m plots (Appendix A). These were equally divided between
native and non-native species, as is to be expected in an area under varying degrees
of cultivation. Seedlings and juvenile trees of native species were primarily recorded
in areas that have not been recently managed by the landowner by cutting down the
vines and understory vegetation.

Macrothelypteris torresiana, previously reported for the islands of Ofu, Tutuila, and
Ta’u (Whistler 1998), was documented in the agroforest area; it is a new island
record.

LLAND AND RESOURCE USE

Management practices in the agroforest area vary depending upon the needs of the
landowner. Families that primarily depend upon subsistence agriculture tend to
more intensively cultivate and manage their land. In many households the adults in
their 30s to 50s are working in the wage
economy on Tutuila, providing a home for
their high-school-attending children, or caring
for elderly parents in their 60s to 80s who
have moved to Pago Pago for medical care
and long-term convalescence. Since these
households rely on earned income and family
remittances rather than subsistence
agriculture, their land is mostly in a fallow
state (Figure 17), and in some areas is
overgrown with introduced, weedy species
and regenerating forest species. In 2001, only Figure 17. Fallow agricultural area.
five households were reported to be actively

and extensively using their land in the agroforest area.

29



Breadfruit, bananas, and coconuts occurred throughout the entire area. Taro is
found primarily in actively managed areas, often interplanted with bananas. After
the taro is harvested, the land is left fallow for at least six months and quickly
becomes covered with Mikania. The bananas are kept cleared of vines and the fruits
harvested as needed. The Mikania provides cover, and when cut, mulch and
nutrients for the next crop of taro. Cassava and Alcasia macrorrhiza tend to be
found in unmanaged, overgrown plots. Pineapples and sugarcane are grown in one
area near the south end of the wetland taro. The greatest concentration of
cultivated and ornamental plants (citrus, mango, Theobroma cacao, Ceiba pentandra,
which was formerly used to stuff pillows and bedding, Cananga odorata, used for
flower garlands and perfume, and Polyscias guilfoylez, typically used for hedges), are all
located near the north end of the village. These were all large and mature trees that
had been planted many years ago.

Hibiscus tiliacens, while not cultivated, is common and is harvested for poles,
firewood, and cordage. Macaranga harveyana is a preferred tree for firewood because
it burns fast and is also harvested from the area. The leaves of a banana relative,
Heliconia lanfao, are stripped for a stringy fiber that is used to strain coconut cream.

The resident population of Olosega village is declining, with only 216 people
recorded for the entire island in the 2000 census (the total also includes Sili village).
Only five families were reported to be actively farming and managing their hillside
plantations, but most households still use the area to some degree, whether by
harvesting already established plants, such as breadfruit or coconut, or by planting
small crops of taro and bananas. Large sections of the hillside will revert to
secondary forest as long as there is minimal pressure to use it to produce food.
Since so little land is available for agricultural production on Olosega, this area will
always remain important for that purpose. Changing population dynamics or using
the land to grow crops for export to markets on Tutuila could intensify land use.

IV. SAUA, TA’U ISLAND
OVERVIEW

The Ta’u unit of the Park encompasses the southeastern portion of the island,
including the sacred site of Saua, considered by many to be the birthplace of
Polynesia. This area has been settled for close to 3,000 years and the numerous
archaeological sites and features, such as wells, walls, and house platforms, at Saua
attest to its long history of habitation and use.

The coastal area contains typical littoral forest as well as a unique vegetation
community defined as a Dysoxylum lowland forest. It is considered to be the best
remaining example of this type of forest in American Samoa (Whistler 1992, NPSA
1997). The forest is dominated by Dysoxylum samoense and contains some huge trees
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(Figure 18), most of which are over a meter in diameter. It has been extensively
altered due to its long period of habitation and disturbance from hurricanes in 1987,
1990, and 1991.

Consequently, species typical of disturbed
lowland forests occur throughout the area.
Whistler (1995) saw considerable evidence
of subsistence agriculture plots in the old-
growth forest during a visit in 1994. He
expressed concern that continued cutting of
trees could permanently jeopardize the
forest, and recommended that the villagers
! of Fitiuta discontinue this practice and

- - = : establish their agricultural plots elsewhere
Figure 18. Dysoxcylum samoense at (NPSA 1997).
Saua.

Sections of the forest at Saua have been previously surveyed. Five contiguous 10m
x 10m plots (500m?) were established in the “Barringtonia littoral forest” (Plot 9) and
10 contiguous 10m x 10m plots (1000m?) were established in the “Dysoxylum
lowland forest” (Plot 19) in 1976 (Amerson et al. 1982, Whistler 1980). A checklist
was made of all species found in the plots, trees with dbh = 2.5 cm were measured,
and the percent cover, density, and/or frequency were determined for saplings,
ground cover, and vines and climbers in the plots. Plot 9 contained 49 trees of six
species and was dominated by Barringtonia asiatica (55%), and Plot 19 contained 88
trees of 11 species and was dominated by Dysoxcylum samoense (86%5).

The area was revisited during a botanical survey of Ta’u in late December 1990 and
early January 1991, but because of recent hurricane damage, no plots were
quantitatively sampled (Whistler 1992). Subsequently, a 50m x 20m (1000m?)
permanent plot was established in the Saua “Dysoxy/um dryland forest”. The same
methodology as above was used except that trees with dbh = 5 cm were measured
and their diameters recorded. Trees with dbh = 15 cm were marked with a
numbered aluminum tag. A total of 97 trees of 13 species were inventoried in the
plots and, as expected, Dysoxylum (89%0) was dominant.

SAUA METHODS

A continuous plot 2,750 long x 2 m wide for a total area of 0.55 ha (5500m?) was
established. It was comprised of 11, 250m x 2m contiguous plots. A 2m x 2m
subplot was randomly established within each 50 m section of the plot, for a total
of 55 subplots. The plot was parallel to the road, and was placed at the approximate
midpoint of the vegetation between the road and the cliff base. The starting point
(GPS 14°14.012S 169°25.295W) was located 130 m past the stream that marks the

31



northern boundary of the Park (the Park sign is located about 350 m within the
Park boundary). The plot headed south towards Tufu Point where it terminated at
the wetland (GPS 14°15.403S 169°25.529W). Twelve lateral plots 40m x 2m heading
20 m east and 20 m west from the main north-south plot were established at 250 m
intervals for a total area of 0.096 ha (960m?). Information about the study plots is
provided in Appendix E.

The main plot traversed the permanent forest plot established in 1993 (Whistler
1995). We were unable to locate these plots or any tagged trees, perhaps because
the tags had fallen or become overgrown and were no longer visible.

GENERAL SITE AND VEGETATION DESCRIPTION

The composition and structure of the littoral forest varies along this 3 km stretch of
coastline. Within the Park, the coastline is predominantly a narrow coral rubble
beach with a few herbaceous strand plants such as Ipomoea pes-caprae and 1igna
marina. The vegetation along the shore is composed of shrubs such as Scaevola
taccada, Melanthera biflora, Pandanus tectorius vax. tectorius, Tournefortia argentea, and trees
of Barringtonia asiatica, Guettarda speciosa, Pisonia grandis, and Hibiscus tiliacens, the latter
which forms dense thickets and arches over the coastal road in several sections of

the Park.

The area is generally flat with a substrate of sand and mixed coral rubble that has
washed in during high storm surges, and small basaltic boulders that have fallen
from the adjacent slopes. The littoral forest has been extensively altered from
centuries of habitation and cultivation in this area. A few remnants of disturbed
primary forest are dominated by scattered, magnificent specimens of Pisonia grandis
(Figure 19), Hernandia nymphacifolia, and Dysoxylum samoense, with extensive secondary
regeneration of Dysoxylum, Pisonia spp., Diospyros samoensis, Ficus scabra, and Psychotria
insularum. The ground cover typically
contains Aspleninm nidus, Piper graeffes,
Epipremnum pinnatum, and Ipomoea macrantha.

The site includes large areas of regenerating
secondary forest containing scattered
mature individuals of Dysoxylum samoense,
Sterculia fanaibo, Myristica fatua, Psychotria
insularum, Hernandia nymphaeifolia, Barringtonia
astatica, Diospyros samoensis, Macaranga
harveyana, and Pisonia grandis, among other
species. The understory consists of small
trees of these species as well as Fieus scabra
and F. #inctoria, Pipturus argenteus, Pisonia
umbellifera, and Morinda citrifolia. Vines clambering over the rocks and climbing up

Figure 19. Pisonia grandis at
Saua.
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trees include Mucuna gigantea, Epipremmum pinnatum, Derris trifoliata, Piper graeffei, and
Hoya pottsii. The ground cover includes seedlings and juveniles of overstory trees
and the ferns Tectaria stearnsiz, Asplenium marattioides, Arthropteris repens, Phymatosorus
grossus, and is often dominated by the birdnest fern, Aspleninm nidus.

The zone of agricultural use decreases with distance from the village of Fitiuta. At
the north end of the Park, there are a few small sections of formerly open,
cultivated land with Artocarpus altilis, Cocos nucifera, Musa x paradisiaca, Carica papaya,
Colocasia esculenta, Alocasia macrorrhiza, and Manibot esculenta, that are now often
overgrown with vines of Mikania micrantha. The trees in formerly cultivated areas
that are transitioning into secondary forest include Morinda citrifolia, Hibiscus tiliacens,
Ficus scabra, Macaranga harveyana, and Dysoxylum samoense. The ground cover in these
areas typically includes Ruellia prostrata, Zehneria sp., Oplismenus hirtellus, Asplenium
nidus, Epipremnum pinnatun, Nephrolepis hirsutula, Zingiber gerumbet, infrequent Clidenzia
hirta, and seedlings and juveniles of native forest species such as Dysoxylun: samoense
and Barringtonia asiatica.

Several sections of mature, old agroforest have a closed canopy dominated by
Artocarpus altilis and Cocos nucifera, with an understory of Dysoxcylum samoense, Morinda
citrifolia, Macaranga harveyana, Ficus scabra, and Barringtonia asiatica. With the exception
of the formerly cleared areas now overgrown with Mikania, we saw no evidence for
recent clearing of land in the Park for agricultural purposes.

Secondary forest in various stages of growth is regenerating throughout the Park,
especially in areas that had been damaged during the hurricanes of 1990 and 1991
and in long-abandoned agricultural sites. The vegetation ranges from dense stands
dominated by Dysoxylum samoense to stands of mixed species with Dysoxcylun, Sterculia
fanaiho, Ficus scabra, and Diospyros samoensis.

The southern portion of the transect near the wetland comprises young secondary
torest, dominated by Macaranga harveyana with a tew Pisonia grandis, Morinda citrifolia,
and Dysoxcylum samoense trees, many of which are shrouded in Mucuna gigantea and
Ipomoea macrantha vines. The ground cover in this area includes fallen, sprouting
Pisonia trunks and branches, Asplenium nidus, Epipremnum pinnatum, Derris trifoliata,
Phymatosorus grossus, and numerous seedlings of Dysoxylum in places where the vines
do not predominate.

The wetland area was dry when we visited and is dominated by the large fern,
Acrostichum anrenm, many of which were dead. Whistler (1992) reported that the
wetland was being used to grow taro in the early 1990s. We saw no evidence of taro
plantings during our visit, and we were informed that this was no longer the
practice since the establishment of the Park. The area is gradually becoming
overgrown by Macaranga harveyana and Morinda citrifolia.

33



ARCHAEOLOGICAL SITES

One of the most significant archaeological features of the Park is adjacent to the
road near the midpoint of the transect (1250m). There is a large rectangular paved
courtyard (Figure 20) leading to an inner sunken courtyard surrounding a circular
chief’s well. The site is seriously impacted and being damaged by several large
trees—one Barringtonia asiatica (Figure 21) has a diameter of 77.6 cm—that have
become established on the site and are uplifting and displacing the stones. Scores of
Barringtonia seedlings up to one meter tall cover the site, and there are several
saplings up to 4m tall of Barringtonia, Morinda citrifolia, and Pisonia grandis. Around the
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Figure 20. Paved courtyard. Figure 21. Vegetation growing on chief”s
well

perimeter of the well are eight large birdnest ferns, Asplenium nidus, each more than
a meter in diameter. The walkway to the inner courtyard is in good condition with
the rocks intact and covered with moss. There are some vines of Ipomoea macrantha
and Epipremnum pinnatum growing on the site.

Vegetation removal is critical to preserving the integrity of this important cultural
site. We recommend that all of the trees and saplings be cut down and painted with
a herbicide to kill them. The vines, ferns, and seedlings need to be carefully
removed to prevent the displacement of rocks attached to the root systems. The
site should be regularly inspected and all new seedlings removed before they
become established.

Several stone artifacts were discovered during our inventory (Figure 22). We found
a rounded basaltic rock, approximately 15 cm in diameter, with a handle, lying on
the ground beneath a Hibiscus tiliaceus thicket along the Park road. Three stone adzes
were found in a streambed approximately 10 m on the mountain side of the road.
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We surmise that they washed down from a site further inland during heavy rains in
March 2002 that caused all of the streams in the area to flood, and made the first
major stream crossing beyond Fiti uta impassable to vehicles. The adzes were lying
on the surface of the ground, in a slight circular depression in the streambed that
prevented them from washing downstream and into the ocean. The adzes vary in
size and quality. The largest is relatively rough-hewn, 27 cm long with a 6.5 cm wide
cutting edge. The second adze is smoother; 19.2 cm long with a 4.2 cm cutting
edge. The smallest, and finest, adze is 13 cm long with a 4 cm cutting edge. The
artifacts were all delivered to the NPSA office in Pago Pago.

It is likely that other stone adzes may wash down this stream after heavy rains and
be carried out to sea and lost. We recommend that Park personnel routinely check
the streambed after periods of flooding to locate and recover any artifacts. The
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Figure 22. Stone artifacts found during Saua survey.

discovery of three stone adzes in such close proximity indicates that this drainage
area would be a good candidate for archaeological excavation. Location information
on where these artifacts were found is provided in a separate document to the
National Park of American Samoa.
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SAUA INVENTORY RESULTS

A total of 86 species were recorded during our surveys and a complete list is
provided in Appendix A. We counted and measured 531 trees of 20 species (Table
0) in the 0.55 ha (5500m?) study area comprised of 11, 250m x 2m plots.

Table 6. The number of species and individuals inventoried and measured in 11,
250m x 2m study plots at Saua, Ta’u, and relative density (Rd), relative dominance
(RD), and total basal area for each species.

Species Number Number Relative Relative  Total
of of plots  density dominance basal
individuals in which  (Rd) (RD) area

they occurred

Artocarpus altilis (P) 23 5 4.33 4.70 9653.6
Barringtonia asiatica (N) 12 2 2.26 8.93 18365.4
Carica papaya (M) 11 2 2.07 0.42 855.6
Cocos nucifera (N) 12 7 2.26 4.49 9234.9
Diospyros samoensis (N) 57 6 10.73 3.64 7478.6
Dysoxcylum samoense (N) 121 11 22.79 17.69 36370.2
Ficus scabra (N) 66 10 12.43 5.74 11808.3
Glochidion ramiflornm (N) 1 1 0.19 0.08 160.7
Hernandia nymphaeifolia (N) 5 1 0.94 9.01 19748.8
Hibiscus tiliacens (N) 27 7 5.08 1.55 3181.8
Macaranga harveyana (N) 49 8 9.23 3.43 7055.0
Morinda citrifolia (P) 36 8 6.78 1.59 3276.5
Mucuna gigantea (N) 3 1 0.56 0.03 62.9
Pandanus tectorius var. laevis (P) 2 2 0.38 0.30 024.6
Pipturus argenteus (IN) 27 6 5.08 1.29 2647.1
Pisonia grandis (N) 73 9 13.75 35.14 72250.2
Pisonia umbellifera (N) 1 1 0.19 0.03 56.7
Sterculia fanaibo (N) 3 1 0.56 0.89 1833.9
Syzyginm dealatum (N) 1 1 0.19 0.03 63.6
Terminalia catappa (N or P) 1 1 0.19 0.42 860.1
Total 531 205588.3

N = Native, P = Polynesian introduction, M = Modern introduction

An additional 100 trees of 16 species (Table 7) were counted and measured. in the
0.096 ha (960m?) study area comprised of 12, 40m x 2m plots lateral to the main
plots. Thirteen of these (81%) are native species with four introduced and/or
cultivated species (Artocarpus altilis, Carica papaya, Cocos nucifera, and Morinda citrifolia).
Also counted within the plots were 20 banana stems, 34 breadfruit seedling or root
suckers, and a single coconut seedling, but these were not included in the data

36



analyses. Pisonia grandis, was by far, the most dominant tree (63.8%) in the lateral
plots, with Dysoxylum samoense at 10%.

Table 7. The number of species and individuals inventoried and measured in 12,
40m x 2m study plots at Saua, Ta’u, and relative density (Rd), relative dominance
(RD), and total basal area for each species in the 960m? (0.096 ha) study area.

Species Number Number Relative Relative  Total
of of plots  density dominance basal
individuals in which  (Rd) (RD) area

they occurred

Artocarpus altilis (P) 6 1 6 3.01 1341.6
Barringtonia asiatica (IN) 7 2 7 3.99 1780.7
Carica papaya (M) 1 1 1 0.11 47.8
Cocos nucifera (N) 1 1 1 0.70 314.0
Diospyros samoensis (IN) 8 4 8 1.79 796.7
Dysoxylum samoense (N) 23 7 23 10.12 4511.7
Ficus scabra (N) 9 4 9 1.22 543.1
Ficus tinctoria (IN) 1 1 1 0.06 26.4
Guettarda speciosa (N) 1 1 1 0.20 87.7
Hernandia nymphaeifolia (N) 1 1 1 6.38 2844.9
Hibiscus tiliacens (N) 9 3 9 4.37 1948.5
Macaranga harveyana (N) 10 5 10 3.38 1505.9
Morinda citrifolia (P) 4 3 4 0.53 236.5
Pipturus argenteus (IN) 1 1 1 0.07 29.2
Pisonia grandis (N) 17 6 17 63.76 28435.1
Tarenna sambucina (N) 1 1 1 0.34 149.5
Total 100 44599.2

N = Native, P = Polynesian introduction, M = Modern introduction

Native species comprised 84% of the plants in the entire study area (11, 250m x 2m
plots and 12, 20m x 2m plots) with 534 individuals (Table 8).

Table 8. Native vs. cultivated/introduced species in plots at Saua, Ta’u.

Species  Individuals  Total basal

area
Native 18 534 223742.5
Cultivated/introduced 6 97 26445.0
Total 24 631 250187.5

Dysoxylum samoense had a total relative dominance of 16.3%. This figure is much
lower than the 86% dominance reported by Whistler (1995). That 1000m? study
plot was located to encompass the largest remnant of the old growth Dysoxylum
forest at Saua, whereas our plots traversed the entire length of the coastal forest in
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the Park. Dysoxylum was distributed throughout the Park (Figure 23), and ranged
from 5 cm to 81.2 cm in dbh compared to the 15.8 cm to 113.5 cm trees measured
in the permanent study plot. Five Dysoxylum were larger than 0.5 m in diameter
(81.2,78.5, 71.5, 64.6, and 58 cm): however, the majority (99 trees) were between 5
cm and 19 cm.
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Figure 23. Distribution of Dysoxylum samoense at Saua.

In addition to the five large Dysoxylum trees, there were 22 native trees at 0.5 m or
greater in diameter. The largest trees measured were more than a meter in diameter:
tour Pisonia grandis at 193.1, 183.6, 118.5, and 101.4 cm, a Hernandia nymphaeifolia at
139.9 cm, and a Barvingtonia asiatica at 100.5 cm. Only six Hernandia were
documented in the plots, but additional trees were observed along the seashore.
The dominant understory trees were Ficus scabra, Diospyros samoense, and Dysoxcylum
samoense in closed canopies, and Macaranga harveyana in more open areas, especially in
areas that had been in agricultural use and at the sourthern end of the Park.

The majority (421) of native trees were in the smallest size classes of 5 cm to 20 cm
(Table 9) indicating the relatively young age of the secondary forest, because most
of the trees have regenerated in the past decade since the hurricanes in 1990 and
1991 and the cessation of agricultural use since the land became part of the Park.
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Table 9. Size class ranges of native trees at Saua, Ta’u.

Size class range Number of
of native trees trees

5-10 253

11-20 168

21-30 61

31-40 18

41-50 7

50-60 5

60-70 4

70-80 4

80-90 3

90-100 5

100.5-193.1 6

The largest introduced trees were two breadfruit at 68.2 cm and 55.3 cm. The
combined diameters of the multiple trunks of a smooth-leaved pandanus totaled
62.9 cm. The majority (67) of the introduced trees were < 20 cm in diameter,
especially the Carica papaya and Morinda citrifolia, the latter which is a main
understory tree.

The dominant cultivated species in the plots are Artocarpus altilis and Musa x
paradisiaca (Table 10). Most of the breadfruit plants are seedlings or small root
suckers that are sprouting from mature trees. Only 13 mature coconut trees (all =
20 cm in diameter) were documented in the plots, and the sprouting seeds are
mainly localized under one tree in plot 7. As described in the section for the Alei
Plateau, coconuts will not regenerate in shaded areas and seedlings will continue to
grow only if the area is kept cleared. The regenerating native forest at Saua is now
providing dense enough shade to prevent the growth and maturation of coconut
trees.

Table 10 Introduced cultivated species in Saua, Tau study plots.

Plot Bananas Breadfruit Coconuts
<5cm > 5cm <5cm > 5cm
dbh dbh dbh dbh
11, 250m x 2m 125 153 23 116 12
12, 20m x 2m 20 34 6 1 1
Total 145 187 29 117 13

A Clinostigma samoense palm tree was observed at the cliff base outside of the

boundaries of plot 4 at 981m. This species is endemic to the Samoan archipelago
and occurs wild on the islands of Upolu. Two trees were also seen growing along
the abandoned access road above Fiti uta village that led to agricultural areas near
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Luatele Crater. Those trees were obviously planted because this species is not
known to occur naturally in American Samoa. The tree at Saua may have been
planted, but because of its location in a rocky outcropping, it probably grew from a
seed dispersed by a flying fox or native bird.

In addition to the trees that were inventoried, 527 saplings and small trees (< 5 cm
dbh), shrubs, vines, seedlings, and/or herbaceous plants of 45 species wetre counted
in the 55 random 2m x 2m plots (Appendix A). The majority are native species
(Table 11) with Dysoxylum (83 plants), Diospyros samoensis (23), Ficus scabra (21), and
Pisonia grandis (19) the most prevalent, along with numerous ferns, especially
Aspleninm nidus, and vines, primarily Epspremnum pinnatum and Piper graeffei. Four
weedy, introduced species were present in small quantities, mainly Mikania micrantha
in seven of the subplots, with a few Justicia procumbens, Ruellia prostrata, and
Oplismenus hirtellus in sunny areas. The groundcover in closed canopy areas is
dominated by native ferns, vines, and seedlings and saplings of native trees.

Table 11. Species of trees < 5cm dbh, herbs, and vines in 55 random plots at Saua.

NUMBER OF
Plant form SPECIES
Native trees 16
Ferns 6
Vines 9
Cultivated/introduced 8
Weedy species (includes 2 vines) 6
Total 45

LLAND AND RESOURCE USE

The village of Fitiuta has 57 households and is divided into two sections: Maia, the
west side and Leusoalii the east side—the boundary is the church. Each section has
its own Pule Nu’u (mayor) and chiefs (matai); 40 (~15 in residence), and 30 (~9 in
residence), respectively. Leusoalii is closest to and affiliated with the Park. The
tamilies in Maia now farm in Faga, west of the village along the coast towards Ta’u
village. In ancient times, Maia was once located at Faga but moved to its current
location because of warfare with Ta’u village and because its coastal location
exposed it to strong waves and hurricane winds.

The Manua Islands are considered to be the most traditional in American Samoa,
but, because of out-migration, little of this knowledge is being passed on. Many
youngsters go to high school on Tutuila and stay there after graduation or move to
Hawaii or the U.S. mainland where jobs area available. Children learn by doing,
consequently the many Samoans who have lived off island for much of their
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teenage and young adult years have had little contact with Samoan practices, even
common ones like making a cooking oven (umu) or preparing traditional foods like
fa’ausi (see recorded interviews). For example, no one makes bark cloth (siapo)
any more, although one or two families have Broussonetia papyrifera (W’a) plants in
their yards, in honor of their mothers or grandmothers, who were once siapo
makers. Most of the tapa boards (upeti) used to pound siapo have been lost, but at
least one ancient specimen has survived.

Although Piper methysticum (‘ava) is still culturally important, only two matai still
grow the plants in their home gardens. Since the homes are all modern style with
sheet metal roofs, no one makes roofing thatch, which the old woman used to
weave from sugarcane leaves, mainly the variety tolo fualau. This type of thatch
would last for six to seven years, compared to coconut leaf thatch that only lasts for
a year or so. Many of the women, especially mothers, still use a few plants for plant
medicines, but there is not a master healer, or taulasea, in the village. The herbs are
usually gathered from around the houses and in the home gardens.

There is still cultural expertise about plants and their uses, especially among the old
matai in their 70s and 80s, including Ta’aga Faleali’i Tagaloa, Sega Apisai Atoe,
Paopao Faresa, and Papu Tosi (see recorded interviews). Paopao Faresa, a skilled
builder (tafuga), is one of the few people in the entire Samoan archipelago who can
build a traditional Samoan house or fale. Several of the matai, including Paopao,
still make rope (sennet or afa) from coconut husks. There is a preferred variety,
now uncommon, known as niu afa, that has long, narrow nuts with long husk
fibers. Most of the elderly men are unable to hike to the mountain to harvest plant
materials or to work their farms and plantations. An elderly man in Ta’u Village was
an expert at making fishing traps (enu), and taught several younger men, mostly in
the 40s and 50s, to do so. He moved away a couple of years ago. The apprentices
have a difficult time obtaining the roots of Freycinetia reineckei required because it
typically grows on the native trees found high on the mountain where people no
longer want to hike. A few of the younger men in their 30s are very knowledgeable
about traditional practices. See recorded interviews with Fale Lauofo who
demonstrated how to make a cooking fire (umu), food preparation, and making
fa’ausi, a special dish made from taro.

At one time, all the families had farms on the mountain slopes above Fitiuta village
and grew crops including taro, coconuts, cacao, cassava, yams (Dioscorea alata), and
Piper methysticum. There were even agricultural plots on the floor of Luatele Crater at
365 m elevation. Crop growth on the mountain is different than along the coast.
The soil is better because in the forest soil is enriched every year with nutrients
from the leaves of the trees. In the lowlands the soil is rocky and hard to work. At
one time the entire village kept their pigs communally in stone pens in the village
area, all the way to Saua. When the airport was built, it was decided that each family
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would keep its own pigs, and many escaped. There have always been pigs on the
mountain, but their numbers have greatly increased since the hurricanes.

Agricultural use of the area started declining in the 1960s and ceased in the eatly
1990s because many people left the island, all of the crops were destroyed, and
fallen trees made the access road impassable. Feral pigs proliferated and will destroy
any taro plantings and are dangerous, so now few, if any, people from the village go
to the mountain. Pigs sometimes come down to the village and root up taro and
other crop plants.

The trail up the mountain inconspicuously begins in a backyard garden in Maia,
then climbs steeply via switchbacks through agroforest and native forest trees. The
trail is still in fairly good condition, with stone walls along steep banks to prevent
erosion, and stones put in as steps in steep areas. The trail reaches an access road
that follows the contour of the mountain at 180 m elevation. The access road is
now bordered by secondary forest with little evidence of cultivation except for a
few scattered coconut and breadfruit trees and naturalized Zzngiber zerumbet. There is
heavy pig damage everywhere in the area, especially to the east of the stream that
marks the Park boundary.

The plantation road gently sloped south then turned north through a cleared area
and entered the main coastal road. In 2001 the hillside was completely smothered in

Figure 24. Vine-covered abandoned Figure 25. Rock quarty on Ta’u mountain side.
agricultural land.

vines of Merremia peltata and Mikania scandens with a tew trees of Macaranga harveyana,
bananas, and breadfruit (Figure 24). The area is now impassable because the
construction company McConnel Dowell dynamited the mountainside (Figure 25)
and is quarrying rock for the airport extension. The entrance to the former
plantation access road now leads to the quarry.
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Until the early 1990s, the coastal area that is now part of the Park was used for
agricultural purposes (Figure 26), and forest trees were felled to plant taro and
bananas. Cut trees were left in place and small branches were cut and burned. No
trees of any kind were left because taro needs the sunshine and will die if shaded.
Depending on soil conditions it can take up to one year before taro is ready to
harvest. Actively managed and maintained farms were visited regularly and vines
and weeds were cut or trimmed. If left y

unchecked, vines such as Mzkania reduce
productivity and yields of crops. Once the taro
was harvested, the area would be left fallow.
The bananas and breadfruit continue to grow,
native trees regenerate, and the weeds are
eventually shaded out. The area becomes
rejuvenated and can be cleared again in a few
years or decades to start the cycle over. If new
land or the required labor force is not available
to clear a new area, cultivated areas are
replanted. After harvesting, grass and weeds are
allowed to grow in the fields to keep the soil
moist for six to seven months, before cutting
these back and replanting. Farmers prefer to
shift to new areas because they don’t get the same growth and productivity in
subsequent crops in the same area and the resulting corms are smaller.

Figure 26. Coconut grove.

The soil in a large extent of the Saua area is thin and sandy with an overlay of coral
rubble, the areas of cultivation in the coastal forest were limited. There were
agricultural plots all along the coast as far as Tufu Point, and even a few up on the
Liu Bench. In the early 1990s, people began to abandon the area because of the
hurricanes and subsequent feral pig disturbance. The 1993 taro blight forced many
to abandon their farms. Since the introduction of the blight-resistent Palau taro
varieties, people are starting to return to their farm lands, but not into the Park.
Before the area became part of the Park, plants such as 7gna marina, Macropiper
pubernlum, and Tarenna sambucina would be harvested for medicine. Today, people
only go to the Park to fish along the coast.

Opverall, the island of Ta’u and the village of Fiti uta are experiencing the same
cultural erosion seen in the rest of the Manu’a Islands, and American Samoa in
general. The Park area is now only used by fisherman, and no agricultural activities
have occurred within the Park boundaries since the late 1980s. The hurricanes in
1990 and 1991 greatly damaged the forest but also further diminished impacts on
the forest because so many villagers moved off island. There were 358 residents
counted in the 2000 census, compared to 454 in 1990. Another major factor in the
reduction in agricultural and resource use within the Park has been the major public
works projects on Ta’u during the past few years these have provided wage jobs for
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many of the young and middle-aged men of the village who would have been
actively farming. McConnell Dowell, the company improving the coastal road on
Ta’u and extending the Fitiuta Airport, has hired most of the able-bodied men in
the village and so very little work is being done in the plantations. What food is
produced locally is now grown in backyard gardens or small agricultural plots near
the village.

FETHNOBOTANICAL INTERVIEWS AND CULTURAL ACTIVITIES

In addition to the interviews detailed in the previous sections, other individuals and
cultural activities were recorded. Ola Aloese (Ofu Village) and Lesa Lata Tau (Sili
Village) demonstrated how to weave mats from coconut and pandanus leaves
(Figure 27). Simeamativa Tautala
of Olosega Village talked about
weaving practices as well as life in
the village over the past five
decades. On Tutuila, Suafo'a
Velio, a matai of Leone Village,
spoke about traditional farming
and other cultural practices and
village life in the old days. Mr.
Uelese Tuailevao, also a resident
of Leone, but originally from
Samoa, talked about farming and
tattoos. Mrs. Unita Hall spoke
about farming, and Mr. Joe Timu Alatogo Tagoilelagi in Vatia spoke about farming,
life in the village and how it has changed. Also on Tutuila, Mrs. Adeline Pritchard
Jones and Mrs. Marilyn Pritchard Walker demonstrated siapo making. Mr. Sven
Ortquist a master wood carver discussed his art and his thoughts on the forest and
the loss of Samoan traditional culture (see recorded interviews). Approximately 25
hours of interviews and cultural activities were recorded.

Figure 27. Videotaping cultural activities

SUMMARY

A total of 232 species were recorded during our surveys, and 104 species were
counted and/or measured within plots that encompassed 15,260m? (3.8 acres) on
the islands of Ta’u, Ofu, and Olosega in the Manu’a Group of American Samoa.
The plots ranged in size from 800m? to 5500m?. A total of 1688 trees representing
52 species with a = 5 cm dbh were counted and measured. In addition, 1234 plants
representing 102 species (trees < 5 cm dbh, seedlings, shrubs, vines, and herbs)
were counted within random plots in the study areas.
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Table 12. Summary table of all areas surveyed in this study, including number of
trees > 5cm dbh in plots, shrubs, seedlings, vines, and trees < 5cm dbh in random
plots, and number of species.

Location Area AREA Area Number Species PLANTS Species SPECIES
(m?)  (HA) (acres) of trees in IN in IN
>5cm tree RANDOM random SURVEY
dbh  plots PLOTS plots AREA
Toaga 5000 0.500 1.24 417 17 140 23 104
50, 10m x
10m
Toaga 800  0.080 0.20 109 11 - - 65
40, 10m x 2m
Toaga Total 5800 0.580 1.43 526 28 140 23 108
Alei Plateau 2000 0.200 0.49 496 30 489 52 84
Olosega 1000  0.100 0.25 35 8 78 26 62
Agroforest
Saua 5500 0.550 1.36 531 20 527 48 79
2750m x2m
Saua 960 0.096 0.24 100 16 - - -
11, 40m x2m
Saua Total 6460 0.646 1.60 631 36 527 48 86
Mataala Ridge - - - - - - - 22
Ta’u Ridge - - - - - - - 5
Total 15260  1.526  3.77 1688 52 1234 104 232
ACKNOWLEDGEMENTS

This project was a team effort with participation of staff of the National Tropical

Botanical Garden. Sir Ghillean Prance guided us in survey methodology and
inventory work at Toaga and Saua. Anna Stone helped with survey work and
vouchering at Toaga and Alei Plateau, and Dr. Gaugau Tavana assisted with

ethnobotanical interviews in Fitiuta Village. This project provided several graduate
students and interns with the opportunity to participate in and help with botanical
surveys. Matisse Clyde, Cynthia Nazario, and Karen Eiler helped with survey work
at Toaga and the Olosega Village agroforest and Stephanie Dunbar, Krisa

Fredrickson, and Joan Borel participated in the Saua survey work. Dr. Sandra

Banack joined us for survey work at Toaga and Alei. Special thanks to Jim
Wiseman, DigitalMedia Hawaii/Pacific, who photographed many of the plants,

conducted interviews, and videotaped all of the interviews and cultural activities.
Peter Taylor, a Kauai-based surveyor and engineer, contributed his professional
expertise in surveying and mapping the Toaga shoreline.

45



ACKNOWLEDGEMENTS (CONTINUED)

This project could not have been conducted without the support and participation
of staff of the National Park of American Samoa. Mino Fualau worked with us on
Ta’u Island, guiding us on a hike to Luatele Crater and doing reconnaissance work
of the Saua area, as well as assisting with interviews and survey work. Tavita Togia
assisted with interviews and survey work on Ofu and Olosega. Epi Suafoa
organized and helped with interviews in Fitiuta Village and on Tutuila; Stassia
Samuels provided assistance with trip logistics and botanical surveys in Saua, and
Rory “Junior” West helped with survey work in Saua. We could not have
accomplished our botanical survey work without the help of hard-working field
guides: Mapu Tauanuu at Toaga and Alei, Malaga Faga Lata Tau, and his son Vaiuli
Malaga, at Alei, Paulo Paulo on Ta’u, Lemasani Faafuaua in the Olosega agroforest,
and Tui Liloi on the Mataala Ridge trail. We are indebted to all of the people who
graciously shared their knowledge and expertise with us in interviews and recorded
conversations. We are especially grateful to the families who provided us with
lodging and a home base for our work in the Manu’a Islands. Aliilelei Phil Laolagi
and Elizabeth (Bekka) Laolagi allowed us to convert the Asaga Inn into a field
station during our stay on Ofu and Olosega, and helped us with logistics,
transportation, and meetings with matai and village residents. Ola Aloese, Malaga
Faga Lata Tau and his wife, Lesa Lata Tau, all helped make our stay there a
pleasurable and very productive one. Sega Apisai Atoe and his wife Palagi kindly
welcomed us into their home in Fitiuta, and we enjoyed the warm hospitality of
their daughter Florita and her husband, Fale Laulii Lauofo.

This project is dedicated to Fale Laulii Lauofo who died unexpectedly in December
2002 at the age of 32. Fale was a friendly, down-to-earth man who took great pride
in teaching his children traditional Samoan practices and in sharing his knowledge
about plants, farming, food preparation, and fishing. His loss is a sad example of
the need to document traditional knowledge and practices in American Samoa
before they disappear.

46



REFERENCES CITED

Amerson, A.B., Jr., W.A. Whistler & T.D. Schwaner. 1982. Wildlife and wildlife
habitat of American Samoa. I. Environment and ecology; 1. Accounts of
flora and fauna. U. S. Department of the Interior, Washington, D. C.

Banack, S.A. 1998. Diet selection and resource use of flying foxes (Genus Preropus).
Ecology 79(6): 1949-1967.

Christophersen, E. 1935. Flowering plants of Samoa. Bishop Museum Bulletin 128: 1-
221.

Christophersen, E. 1938. Flowering plants of Samoa. 1. Bishop Museum Bull. 154: 1-77.

Cole, T.G., C.D. Whitesell, W.A. Whistler, N. McKay & A.H. Ambacher. 1988.
Vegetation Survey and Forest Inventory, American Samoa. Pacific Southwest Forest
and Range Experiment Station, Berkeley.

Kirch, P.V. 1993. Ofu Island and the To’aga Site: dynamics of the natural and
cultural environment. Pp. 9-22, In: The To'aga Site: Three Millenia of Polynesian
Occupation in the Manu'a Islands, American Samoa. Kirch, P.V. and T.L. Hunt
(eds). Number 51. Contributions of the University of California
Archaeological Research Facility, Berkeley.

National Park Service. 1997. National Park of American Samoa: General
Management Plan/Environmental Impact Statement. U.S. Department of
Interior.

National Park of American Samoa. 1999. Reconnaissance Survey of Olosega and Sili
Village Iands for Natural and Cultural Resources. NPSA. Pago Pago

Setchell, W.A. 1924. American Samoa. Part 1. 1 egetation of Tutuila Island; Part I1.
Ethnobotany of the Samoans; Part I11. 1 egetation of Rose Atoll Carnegie Institute
Washington 341: Department of Marine Biology 2: 1-175.

Whistler, W.A. 1980. The vegetation of Eastern Samoa. Alertonia 2(2): 45-190.

Whistler, W.A. 1984. Annotated list of Samoan plant names. Econonic Botany 38(4):
464-489.

Whistler, W. A. 1992. Botanical Inventory of the Proposed Ta'u Unit of the National Park of
American Samoa. Technical Report 83. Cooperative National Park Resources
Study Unit, University of Hawaii at Manoa.

Whistler, W.A. 1994. Botanical Inventory of the Proposed Tutuila and Ofu Units of the
National Park of American Samoa. Technical Report 87. Cooperative National
Park Resources Study Unit, University of Hawaii at Manoa.

Whistler, W.A. 1995. Permanent Forest Plot Data from the National Park of American
Samoa. Technical Report 98. Cooperative National Park Resources Study
Unit, University of Hawaii at Manoa.

Whistler, W.A. 1998. A Study of the Rare Plants of American Samoa. U.S Fish and
Wildlife Service.

Whistler, W.A. 2000. Plants in Samoan Culture: The Ethnobotany of Samoa. Isla Botanica,
Honolulu.

Wysong, M. 2001. Quantitative Ethnobotanical Study of Selected Plants and Coastal Trees in
Mann’a, American Samoa. M.S. Thesis, University of Hawaii, Honolulu.

47



X SNOUISIPUT orooeruo[dsy “ds wnmadsy,

. X SNOUSIPUT oeaderua[dsy uopotjod wntuaidsy”
% X X X X  snouadipup u39] 150U s pIrq ‘ededesne| seaoeruodsy supt uning) sy,
y X SNOUSIPUT oeaderua[dsy SoporzIpAv Il tnInaIdsy,”
. 21X #X X X uesoud[og n, 9BIDLIOTA] sy sndiwsogat”
% X SNOUASIPUT 9BIDLIPUEI[() suadas sudogry”
* X SNOUaSIpUT seaoeprardodi(y DIDISID SIPOINGIVLY,”
% X SNOUASIPUT OBODBIIENIIA wnanisviuvyd wnlydoiguy”
% X SNOUaSIPUT JBIDEIIENTA wngppy wnkgdosguy”
X X UJOPOTA] eure, eey 9BIDBI[OWORY SHSOUL0I SPUDUT

y : X X SNOUSIPUT S[rewr ney ‘o et Ne[ “eAr] ‘ned seaorufoody pofIars vIXATE”
X SNOQUSIPUT seaoeusd0dy “ds vixlgp”

» X X SNOUSIPUT 5 T N[ ‘S[Iew Ne| seaoeufoody 85010310049 DIXIL”
% X UJIOPOIN ovIOEqE,] syvugva sndiwasij”
X X UIOPOIN 398UI3 pox ‘e[nim 9B90eIOqISUry, voundingodpy viuigyy”

% D¢ SNOUISIPUT 10} SBIDBUWIBY soproqdiEex vinongdry,
% :X X UBISOUA[O nwe, e} elehl Y DE1GUOLIVIL DISDIOJ
* X  snouadipuy seaoepurdeg sisuariomry snlGdof
" X X 11X STWOPU] 1[e,e5e] SBIIRIIA] SISUP0ULYS VIVITE”
» ‘X UIOPOTA 10,9%) ‘N0 98] Ne| SBIIEINSY $op10241407 VAT
* X snouddipuy  olees ne e[ ‘oje.es ndnd ‘ore s 9BI0EPIIN HNIAND UNGISOLIE"
% X [od/pul PWILIBWE) ‘BUIEILWE) DY QBIDLIPULILUNY IS soqpuvIGI”
. X UJOPOJA] SBIDBATEIA] SHIDQISONL SHYISOUYIGE”
AL W VS 710 dv OL smvig (s)oweu vowwoy A VN i1 S

130dor i papraoid syderdoloyd [eaSIp pue JO[0D = J POFOYINOA SIS WNFeqroy = A ‘s10[d WOpues pue s991

ypoq ur punoy jueld = . X ‘s30[d WopUTI Ul POLOIUSAUL SUIA JO “FUI[Pads ‘GIdY ‘qniys = _ X J0[d Apmis uf pasnsesw 901 = | X ‘vore Apmis
ur 1u9s21d 1ued = X 'BORINPORNUT UFOPOW JO /PUE UBISIUA[OJ = POJN/[0 ‘BoRINponur uesauk[o] € A[qissod 10 snouasIpuT = [0J /pul
901U0D UFAISIM JJe paonponur s1ue[d = uropoy ojdoad uersouk[og oyp £q paonponur syue[d = uersau[oJ {Aredo] Fenonred € ur

9ATIBU — SNOUASIPUT ‘UonNqISIp d5193ds & s put ek o1ydes3oa3 senonsed € 01 poUjuod — JIWIPUT] St PIULIP ST SNIBIG "PIISI OFE BXE)
7€z 30 1101 v *(T) B, ‘¥91e37) 9[1En| 01 [IeX) U3 Pue ©Fso[O) ‘(JA]) [1e], 95Pry B[EIBI 93 SUO[E PAIuawndop os[e 939m s1ue[] "(VS) ne],
‘eneg pue ‘€395070) (JV) neANe[ PV PUe (TO) 159303033k a3e[TA 30s0[O) ‘IO (O,1) B3e0, 3¢ s10[d Apnis UT PAIUDWNIOP PUE ‘PIINSEIW
‘PITIOITIATT 939 SIUE[J "VOWVS NVOIHNY ‘SANVIST V. ANVIN HHL A0 SVHIV AHLDATAS 10 AIOLNHANI TVOINV.LOG Y XIANHIdY



sw] ‘eowes ojodn

' X UIOPOTA] ‘o[owsowre] ojodn ‘ojodn Se20EINY vyofiiupiny snigry

. A SNOUaSIpUT 9BIDEUIIEI] SISHIOUIDS V]Jon0L1")

*  * ¢X ¢X X  snouddipuy dvaoepradipyf, wowvy vjjorsaig

x  * X UTOPOIN $SeI5103UY BleRldoR pIpqUvg 5140147

% X SNOUISIPUT 9B208B3[) SISUBLIIA SHGIUDUHOIG)

x % X UIOPON seaoerqroydny] vipofiniadiy alsavuwg)
9%inds uopred

x % X upol  ‘pow rey neel ‘nndnnde, oea seaoerqroydny] g wlsovavy”)

¥ % X  Snouadipuy ey nnd seaoerqroydny 07010 a(Sovauvy )

% :X X [od/pul 9J0,950, N[ ‘€Jos 98300 vasvddoy vaagrogua”y

% ;X X uersaud[od eow ‘03030303 ‘0301 seaoerdy vIypISY DIJaIUa")

% X UIOPOIN Inq pues ‘mim oeA ‘mim) EIZRIZeR | SHIDUIGI3 SHAGIUI )

X UJOPOTA] jodey ‘BOwes JLABA DBABA sradEqUIOY vapupiunad vqra7y

% X  Snouadipuf 1819] JedoeIne | suaoftyef pyidssv)

" 'X X X UJOPOTA] efeded “1so 9BI0EILIE) vlodod v
3oddad

” X UIpPOlN Yo ‘oea ojod ‘nay ojod ‘ojod 9BI2EUE[Og suassopnaf unnsqoy

% X X Snouadipuf oBIOEqE,] DILADGIDI DYVAVUY")

% X [od/pul BOJEW Jea0eIIsINg oalvy wniwuy”y

. X uersoui[oq Sue[due ‘J0,0s0W 2BIOEUOUTY DIDAOPO VSUDUDT)

% “1X SNOuaSIPUT nuewel SBa0RISI) wnapnqa-oau wnfitgdop)

X  snouadipup ne1oJ 9¥20TISN[) wnfgdous mngytydorpy

% % X Nitelecsjisley) OSOEUE, ‘OBA OSOUE, ‘0OSOUE, oBIOEqE,] L0lbn visgyvsov)

* X UIOPOTA] $SBI3 BIUTOJI[E)) 98300 vLpdripvnbgns vuvigovig

* X UPON 9LITO] nqprq vojgrorgiog

o X X X [0d/PUl €0, aeadvIqroydny voupav! vifoqosiq

X UJOPOIN Yon s Fe88aq 9BIOLINSY vsojid suaprg

x  x X UIOPOTA] 3on s 3e830q 9BIDLINSY pIpIpDL e DGIY SUPIS

% X SNOUaSIPUT v3erey 9BI0EPIIAIT SISUDOMDS DINOITULLIDY

% “1X X # X  snouadipup 991 vosiod-ysy ‘mng 9B20EPIPAIY| DIDISY DINOJTULIUDG

d A W VvS 10 dv OL snyesg (s)owreu uowwo) Apruue, IUDN] I2f1ja19

(@INNLINOD) 'V XIANHddY




X ueIsauk[oq gn 9©9082I02S0I(] ppIY PA0ISOI(T

y X UJOPOIN $s®13 qerd 982080 sz puvizI[

% X UJOPOIN P2MIe339q PaIaMO[J-293) el aR e | wndopfasg wniponisa(J

x % X UJIOPOTA] 190 ystueds 2820Eqe,] wnUvINL WNIPOUSI]

. X UIOPOJA] 9BI0EqE,] wndipaodagay unipouiso(]

% X X snouadipuf vUO,0, oNJ 28adEqe,] vIv1ofii] suda(]

% X X X POIN /10d TUINIU BAE, 9B20EqE,] SISUBNIDIVUL SIUI(]

X SNOUIIIPUT 9BIDENPIBISUUI(] “ds vypovisuuay

x % ;X  Snouadipuf ele] NE[ ‘Be[ 9B20EqE,] wpjjaquin wqojoLpUa(T

% X SnouadIpuT os9sE3NY] SBIDEI[[EAL(] ppiyos viar ([

% X UIOPOIN SSEISOIIM OBIq 98080 winydiGow wninao)ov (]

« * X X X  snouadipul € a[0wow OBIDBIIOUSIN) SISU0MDS VAPUDLIL)

« x X STWOPUH € o[owow 9BIDBIIIUSIL) vjjaqapnd vapuviily

" X UJOPOIN 93pas INU ‘eynuwnu oroorIadin) snpungos sniadly

% X X [od/Pul 93pas 1nu ‘enwnuw oeooeradin) snuradio smiadiy

" X SNOUaSIpUT sea0EEs) paopnunt vagvi)

* X UJOPOJA] P2.4UOIT 9BI0BINSY wnadonty unyjrqiuvi’)

X UIOPOTA] o[e30[e) N[ SeaoBpIATeUry MnInpISY NI

» X X X X  Uesauk[og OBA T ‘NNl ‘D 9BI0EALIY vsosgnaf uypaoy

x % X  snouadipuy JARUENE) 9B20BUISEIOY DIPL0IGHS VIPIOT)

X ueIsoui[o] €501 nnew 9BIDEUPWIWO)) vsuflip vuyamnoy

x % ¢ X  snouadipuy BOSH SBIDBUWEY DInpISY DULIGHIOT)

% X X ueIsauk[oq orel oBa0RIY DIUaINIS? DISPIOJO)

X #1X X 11X ©X snouddipuy U000 ‘IU 9BIDBIITY puafionu 50207

. X X PO /1od 9BI0BIITY ASUIOIDS DULTISOUI)

x % X X X UJOPOJA] 2SIND § 32ISOY] 9BIOBIBWOISE[IA] g DIIPY)

% X X snouadipuy Twes O[ee[e ‘Te) O[eO[E SBIDBUIIOA AUAIUL HNAPUIPOLI] )

. X UJOPOJA] TuIes Ofee[e ‘Tel O[eO[e BIDBUIQIIA SISUIUIGI HLNAPHIPOII )
xvppf e

X UIOPOJA] BIDBUIIIA 1UDUDYING UHAPUIPOIS])

. 'X UJOPOIN o3uero 190M8 ‘BUTE, TOW Seo0EIY SISUDUIS $14717)

d A L W VS 10 dV OL smeIg (s)oweu vowwo) Apuweg RNEZ

(@INNLINOD) 'V XIANHddY




x % “1X “1X X  snouadipup owesew seaoeIqroydny wndopfiuna uop1I0])
X SNOUSIPUT O®A JWesEW sradeIqroydnyy winppIdsng uompiqr0fo)

" X SnouadIpul 0BA 030] ‘0301 QraBIqMY suadas vj1g oI

negneyew ‘opdid

" 'X X  snouadipup eny ‘odrodre; ‘neyneyews nef 9BIDBIULSO | ajsoqi viuogsornsTy

% ¢ SNOUISIPUT OBA TA SeoOBIISING ppunquiolf vaniwcy

” X SNOUSIPUT 9B20EISN]) D10 a1l v1U1IDC)

* X SNOUISIPUT o191, SBIDRUEPUL] 142405 V11U
. X UIOPON jmuwnod sradeIqroydnyy vsonxapf vazeInyg

% % “1X SNOUISIPUT ojowny 9BI0ENINOIE[] woyns vijnoIv]]
% x X X  snouadipup ennw oraoeIadin) vsouls sylysuiqun,J
% “1X X  snouadipup 81y s,304p ‘ere,neWw ‘Dew 9BIDEIOTA] DLI0pIUIY SHILT
% 21X X ©“X X snoudSipur OFA NewW ‘New 9BIDLIOTA] DAGDIS $IIL]
" X SnouadIpul uelueq ‘eoe 9BIDBIOTN vX1704 $191]

% X SNOUASIPUT uedueq ‘eoe 9BIDBIOIN vnbyqo snig

£ % X STwapUH oA pEw SBIILIOIN #o4fJopos snanJ
% % X X SNOUaSIpUT sewew ‘odnfewew BIDBUIIIA wnionuy vABPYID,]
" X SNOUaSIpuU| npend 9BIDEBIUELSO | DUDOLILIIG DIDATD]
% X ueISauA[o] sn SeoOEIMY sI5UaLI0G VIpoNs]
% x X 1'X  snouadipup 997) [€30D 9B1E3 oraOEqE,] ppwFaniva putGig
% X UJOPOJA] $S8IBIA0] B2EOJ SyIqUID SUSOATVAT]
x % :X X X  snoua3ipup ©Seyen) ‘oeyne[ ong ‘e W Ne QBIBIY wnppuurd wnunt2ididg
X SNOUaSIpuU| SBIDBUISTAA 1adnwa vyoquy

. X uesouk[og ©eIe Bl 28200 papuL uIsHaI

x % X #1X SNOUaSIpUT neyewnde) ‘oinde) seaoepurdeg vvapof skqovisozioye]
* X UJOPOTA] 9011 o[dun/ ‘ssexd prefureq 28300 U002 DOJGIOUIYIT]
% X 11X #1X X SIWOPUY — P[BWIEW ‘E[EWUBW LIOLW ‘OSEIn) QBRI asuaomvs wny(xost(y
" X SNOUaSIpUT 9BI2EPTIN 40709107 stapdolio T
% X #1X X X X snouadipuf 1ne,ne, 9B20BUI ssus0nvs SoMdsor(T
" “1X SNOUISIPUT swnue, 9BI0BUI vangdyyo soaldsorcy
% :X X X X uesouk[og wed 39131 108 9BI0¥IIOISOI(T piafiqing vaiossor(]
d A W VvS 10 dv OL snyesg (s)owreu HOWWO)) Are g DN IfijHo19

(@INNLINOD) 'V XIANHddY




% X ;X snouddpuy FOMO[JUNS DT 9IENE 9BI0BINSY DAOJfiq vadGIuDIITAT

. X X UIOPOIN eABSSED ‘esjorde) ‘eyorurwy seadeiqroydnyy DIUaINIS? JOGIUDIAT

" X 11X UJOPOIN o3uew ‘0Few SBIDBIPILIBUY pIpUL VABJITUD I\

% X SNOUISIPUT orooeprradA[oy T, DUDISL0] SUFTG2G100DTAT

" X SNOUaSIPUT Rl ER e | “ds wnyydosspy

% X SNOUISIPUT NJTE BAL AL, orooeradig winndagnd Ladidoson AT
vreded

% X 11X Z1X  Snouddipul ‘eredered nef ‘ered ‘ered nej seaoerqroydny vuv2aivg VSUDIDIDIAT

% X UPOIN  pumewel pra ‘eursny ‘odadeny o'IdEqE,] pIvGdaroona) vusvIny |

x % X  Snouadipuf 982080 Stadas snimidr |

% X X UJIOPOTA] QBIDLIPULIY suaquunsosd viuysn|

x  * X X SNOUaSIPUT Elbll () wnulpap wnuiusy |

* % X X STWOPUH eo[yory sradRIqNYy SISUIOIDS VIOX]

. X SNOUISIPUT 98B0 Ty

£30[3-3uturow sesuazjesvaq *dss

x % ;X  snouadipuf [oraq Te3 2N ‘vOW 2ng OBIIB[NA[OAUOT) awuqpr-sad vaouod[

% : X X X snouadipuy SBIDY[NAJOATIOY) vy V01OG]

% X  snouadipuf rwrwede) ‘nnped 9BIDE[NAJOATO)) syvaogzy) vaoulody

x % “1X uersauk[oJ INWISIYD UYL ], “TT 9BI0BqE,] Lofi5vf sndiwsout

X SNOUISIPUT eI0RI[EAL(] oylgdoagaq vipunEy

" X SNOUIIIPUT eo[os ong seaoeperdopsy 25370 POE]
JAT[O, NE[ ‘OBA

% X X X SnouadIpul  Tuns ‘eSeweSew ne[ ‘e[o[os ong seaoeperdopsy syvagsny vIOE]

X UJOPOJA] SBIDBATEIA 2IGUD X SHISIGIE]

% 21X 11X 11X #X snouddpup SNOSIqIY Yoraq ‘ni ney ‘nej SBIDEAJBJA] S SHISIGLE]

% “1X X snouadipup 991 uFIUE[ 9souryd ‘end OBIDRIPUBUIO viyofiavqduily vipuvuiary

X STWOPUH oeyne| 9BIIBIUONOT] ovfuvy viuosIL]

" X SNOUISIPUT SBoBIqY ppgaof solpap]

% X SNOUISIPUT orodRIqIY oy dada sapoqrqroulc)

% ' X X 1 X Snouddipul endend sea0RIqIY S013ds BPADIIINT)

X UTOPOIN jued armyeomred QBIDBIULIY wngnd wnfitgdordvacy

d A W VvS 10 dv OL smelg (s)owreu HOWWO)) Are g DN IfijHo19

(@INNLINOD) 'V XIANHddY




" X UJOPOJA] seaoerqroydny SHADUD SHYIUDIIG]
» X UJOPOIN TEA OBA oeooesadig ppungjad viossda g
ppunqguolf “rea
" X SNOUISIPUT oeooeradi] ppuvjq vIoLG
% X UTOPOIN ssex3 yueydopo ‘raod oea oe20BO] wnaindind wuingastuud g
" X UIOPOTA] orsed 9BIDBIO[JISSEJ vypaqapnd "y vaopfissv g
% X UJFOPOIN 98300 WHIUITOJILADI UHIDISD ]
ourdmoros SH140729] “FEA
* X X X X snouadipup ‘0[010[0} ‘0[030[0INE] “ESE] 9BIDEUEPUE] SHLL0190] SHUDPUD ]
siov] “TeA
% ¢ X uesauf[oq o1.ne[ ‘e[ey NE| SBIIRUEPUEL] SHL0190] SHUDPUD ]
" X UIOPOJA] ouTA 9BIDEPIEX() 29a440q SHYX()
% X ueIsauk[og SNAGREN N ] 982080 SuyjagaLg Snusutsyg()
. X ¢ X UBISQuk[og 1[ej OBA ‘T[Ej 9BI0BO SHpIsOquI00 SHUMSYJ()
% X SNOUISIPUT seaoessosoryd wnnpuad winssofsorqd()
y X SNOUaZIpuU| 9BIDE[NAJOATO)) wngading vugnsad()
BEwEW
» ' X SNOUaSIpuUT ‘e[eWeW ¥30J ‘B[EWEW BNUEJ seaoerqroydny] SuvIny SnGIUvIpULC)
% :X X X ¢X Snouadipul nruen) oeA seaoeprdajorydaN sty SgajoLydIN
% X X SNOUISIPUT sraoeprdojorydoN DIDALaSIq SIGAI0LGIINT
% X SNOUaSIPUT vJe SroBIqY 127540{ DIINVUOIN
syynuz ~dss
” X “1X SNOUaSIPUT Sownnu ueoweg QUOIE, 9BIDEINSIIATA] syppnur vaugstdpT
" X X X  poonponuf 1,6J SBIDESA] pIvISIPDADG X VSHIAT
" “1X X X  snouadipup TEA 91 ‘NUT 9NJ 9B20EqE,] DoJUTIT PUNINIAT
Axroqmuw uerpuy
% “IX X 1 X X UeISIUA[O] ‘OeA NUOU 1301 NUOU ‘NUOU sradRIqIYy DI0fiugtr DPULIOTAT
" :X X X X UJOPOTA] SUTA 2INUTW-E-I[IW “BUTES ONJ 9BIDEINSY DYIUDAIIIL DIUDYINT
% X SNOUASIPUT oraoerpodL[og wnInas wntosoLITIAT
ngeyngey ne[ ‘ndeyndey
X SNOUASIpUT ‘an,nyn,ew ne[ ‘nn,nn e QvIRI[EIY pylgdosovnt viliapy
A VS 10 dv OL snyesg (s)owreu HOWWO)) Are g IUDN] I2f1ja19

(@INNLINOD) 'V XIANHddY




% X 21X snoudSpur 1,011,00 9BIDEIUIPOOD) ppYIYY PI0AIDIS
X UBISOUA[O 0[0) 9820BOJ wnavutnffo uinivgavys

. X X UJOPOJA] 9BIDEPUEDY soaqiy vijoIry]
% :X X X UFOPOIN n oeA SBIIRIULIY vpvagsodd vapamry
. X SNOUaSIpuUT n ongy 9BI0EIBUUO)) AOULHL DAUNOY]
* “1X SNOUISIPUT TeA®) QBODEIPIEIEUY SIsuapIvy SNy
. X snouadipuf sraderpodAjog SUAISDUPD DISOLN]
* X UTOPOIN aeaoeradLn) sofqovgsiod snailJ

vIpqo] “Tea

. X UBISOUA[O nzpny ‘ee oBIOEqE,] DUDIUONL DUDAN]
% X SNOUISIPUT 9BI0EPIIAN DIDIL] SU91]
" X SNOUaSIpUT 9BI0EPTIN SIAOfIS U Sto1]
% X X X snouadipuf onde[o ‘geerews orodRIqITY HNADIHSUL DIFOGIS ]
% STwRpUy orvooeIqny DUDLIAGIDT D1JOGIST
% X UJOPOJN  ®WESEWES NE B[ ‘BLULSEUWES Ny| QCIDCVPUDY  ISUIGIHAIDI ULIIUIGUDAIPHIS]
* X SNOUSIPUT S[o[ BNy 2820ININ ppnIUnpaq SUI0AJ
. X X snouadipuy eNULJ O[LOTE ‘O[EOTE BIDBUIIIA DIofivatas vimas g
% X SNOUaSIpU| TA®) seaoepurdeg pipunrd vigoulo
X X POIN/10d xeued ‘13e313e) SBIDBIETY 13700f71T sv15470 ]

* X UIOPOIN s[omuwreunnd 2©208[E3A[0 vpvpnnuvd vivsioJ
" X SNOUaSIpUT seaoepuradA[oy T, patfiusvnt *30 suspdogpanau g
X UIOPOIN eowes end ‘end srooruLdody DAGIL DI ]

. X SNOUSIPUT seadrUISeqUInJ vauvI(3% 0TvquN] ]
% “1X SNOUASIPUT v B[e oeoorodeg 29quvT DIJoU0GIUD]J
% ' X SNOUaSIpU| 9BIOBUISEIDAN] pAafifjaquin vInosI ]
% “1X X snouadipup reaend 9BI0BUISEIDAN] SIpUDLT VINOSI]
% “1X X X  snouadipuy ©30s ‘@30S neJ 9¥00eININ SHAJUATAY SHAMII]

O[0SOS NMITE BAL,BAE,

% X X SNOUASIpUT ‘niTe BAE BAE, ‘ISOUBW ONJ orooesadig 1affovas sadsg
% X SNOUaSIpUT seaoerpodL[og SUAISUTIU SHAOSOIDULG T
% X X X <X Ssnhouddipuf rIne nej ‘edewesew ny| seaoerpodL[og SHSSOLT SHAOSOIDULG ]
A VS 10 dv OL smelg (s)owreu HOWWO)) Are g DN IfijHo19

(@INNLINOD) 'V XIANHddY




* X SNOUISIPUT o[oSew Elekidiial vUIGPUUD) DILL],
adomoray

% X X snouadipup yoeaq ‘odod eSoow ‘unsnel OBIOBUISEIOY DoJUITID DILAOfu4NO T,
% X snouadipuf 98300 vimjoaus vovng |
% X snouadipup POOMISOT dYIIEJ “OTTw QBIDBATEIA vougndod visadsaq |
. X UJOPOTA] OBIED ‘OYOy 9BI0RIMOING 0D VUL04GOIY |
x  x X Snouddipul el 9B30¥19IqUIO) SISUAOMDS DIDULILLY ]
x % X X X [od/Pul arren 9¥90¥193IqUION) vddvgvs vypuia T
y X X STWOPUL] seooeprardodi(y 1SUADIIS DIUDIIA ]

x % X 11X X X SNOUISIPUT NUNUE EW ‘Unuew SradRIqIYy DUINGIIDS DU |,
% X X [od/pul JOOIMOITE UBISIUA[OJ “BOSLW 9B30¥IB ], soprojviadorunody vav |
% X STwapuy OBA BUJJ Rl 2RIARIN ] asUIOMDS UNITHENS

" ' X UIOPOIN O¥A NUOU RIERIARI I ISUITUDADIULDS 1NITIELS

% “1 X SNOUISIPUT ISE ‘03] IS el 2R ARAY ] soprogitdour wnizlE(§

% “1X “1X SNOUaSIpUT TEA TSE SIRRIARIN 1 wngpppap wntglE(s

% 71X SNOUaSIpU| TEA TSE 920BIIATN wntgofissngs wntzE(§
% X X UJOPON N0,00,0¥[ ‘NO2E) 9BIDBINSY vagffipou vijapouls
x  x “1X X #1X SNOUaSIpU| o1, BUEJ 9BI0RINOING oqiup| viynalals
% X X Snouadipuf RleR ok gD UNIGrI0na] S
% X UJOPOTA] nyoinew 9BOJRUIGII A vrgofingin visqdivilqovis
% X SNOUISIPUT seaoepradA[oy T, “ds souvgdasosongds
% X UIOPON Jea0RIqIYy vi0fipao 20ovusds
% X UJOPOIN Jea0RIqIY SUATINSSD 20000490
x % 21X snoudSpur TeIE[E] oBIOEqE,] vsojuonto] v10gdos
x  x X UBISOUA[OJ anf eqn) ‘nyoinew SBIDBATEJN] viyofiquioqs vprg
% X UJOPOJA] ysnq o[pued “eJe[ 1ey ne ¥ 2BIOEqE,] DIy VUUIS

. X STWOPUH SBIDE[[IUISE[IS 101G DIJIUITD]E S

" X SNOUaSIPUT njojeye) oeaoeradLn) vdwatjod vuapr§

% X SNOUISIPUT oroaoeradAn) vutladsoqiy v

X ueIsauA[oJ ooqureq ‘€owes 950, 90, RloRI ok wnsofionv)3 wnlyovisoigog

» X SNOUaSIPUT 2EI0BILZIYDG DUOjoGIp VIVXIGIS

d A L W VS 10 dV OL smeIg (s)oweu vowwo) Apuweg RNEZ

(@INNLINOD) 'V XIANHddY




vatftnd yeA

. X X UJOPOTA ssex3 o[dwo 98B0 oo visloy
198U13
. X X UBISOUA[O oodwreys ‘raod eney ‘mdeae, 9B20EIIqISUTY, 10quiniak 42q13ury
* X UTOPOIN Ay 38ydoz sea0EpIArewy vasos soqiuvitgday
. ¢ X SNOUSIPUT 9820¥IIqINON) SISUBOMDS VUG T
% X paonponuy BIDBTY AT DI0SOqINY S,
% X ¢ X  snouadipuy vad yoraq “eurs ong oBadEqe,] pULYIH VUG /|
. X SNOUISIPUT 9BI0EqE,] pyruvUIPY YU
% X SNOUISIPUT QBIDEIIENTA DULISSISHTUD DUDINUIGY /|
" X  snouadipuf njonew Tel NJoINew 9BIDBIL], suaquinod vigofuni]
% X SNOUISIPUT seaoeAydouowy I IIUNgiq SoUDILOGINL,
A vS 1O dv  OL smelg (s)owreu HOWWO)) Are g DN IfijHo19

(@INNLINOD) 'V XIANHddY




9 11 9 91 01 11 6 9 0c 6 L L 3 I [¢301,

C 1 DoJUITAD DIAOJ2UNO T

vougndod visadsaq T

S 2 1 8 [4 8 4 4 I I SISUDOMDS DYVUIILL) ],

4 DSOJUaNO] VAOGTO S

ppYIIY] DI0AIVI§

3 Sipupi3 v1ostd
¢ ¢ 1 ¢ 14 < 4 ¢ ¢ I I $H240429] "TeA

SHLIO1I9] SHUDPUD ]

! vijofug vpuLolN

vuv 20y VSUDIDIDIAT

(4 € 3 S Snaowirg SHISIGIE]

vijoftovqduti pipuvuiory

1 1 1 I S0193ds DPAVIIIND)

a415aqns vI0Is0rs Ty

0
—
[Tol S |
—
—

vIBPLOIGHS VIPLO7)
(4 3 (4 ¥ 14 (4 ¢ I vadfionu 5090
DIDISY VILOJSULIDEG

syyp sudivoay”

01+S  00+S  09+F 0S+k  OL+F  00+b OL+€ 00+€ OI+C 00+C OI+1 00+1 0T+ OL+0 SOIEUTIPIOOD) 10[d/s9109dg
N 00+S O3 06+ O3 05+ O3 Ob-+1 0 00+ O3 06+€ O 00+€ O3 06+Z © 00+T O 06+T 0 00+T O3 06+0 © 01+0 O3 00+0

¢l Il U% 6¢ 01 6 8 L 9 5 ¥ ¢ [ I S101d

s10[d W [X WO ‘0§ UT Yqp Wag < YIa $9933 JO _qWNN ‘JO “€seo], '2-d XIANHIAY



L L 9 91 1 11 ¢l 8 6 S 9 91 8 ¢l [4301,

4 1 DaJUITUD DIAOJoUINO T
voundod visadsag T
[4 S ¥ 6 17 8 L C % ¢ I G ¢ ¢ SISUIOUDS DYDUIIL ],
DSOgUANO] VOGO S
1 ppYIIVY DJOAsDIS
SIpUDAT DILOSI]
¢ 4 9 ¢ ¢ $H240729] "TeA
SHLIO1I9] SHUDPUD ]
viyofupts vpuLiopy
vuv2aivg vIUDIDIDIAT
I Snawiy SnastqIr]
¢ 3 C ¢ C 9 ¢ ¥ ¢ C viyofiovqduilis vipuviis ]
I I ! 1 4 S ¢ 50135 DPADLIIND)
a41sagn vaoysorscy
1 vIBPLOIGHS VIPIOT)
4 I I I 1 I pasfionu $0907)
Z DIDISY DINOISHILDY

syyp sudivoy”

01401 00401 01+6 0046 09+8 0S+8 0I+8 0048 09+L OS+L OI+L 00+L O0I+9 00+9 SOIBUIPIO0)) 10[{/sa12dg
01 01 (0G+6 03 00+6 ©F 06+8 0 05+8 01 OF+8 03 00+8 O3 06+L ©F 0S+L O3 Ob+L O3 00+L 0 06+9 01 00+9 2 06+S
00+01

(44 |44 0¢ 61 144 1934 81 L1 (44 4% 91 Sl ¥1 ¢l S30ld

(panunuo)) s10[d W [X W[ 0§ Ul Yqp Wag < PIA $395 J0 J2qunN YO o0, 7-d XIANHY



¥ [0,

DaJUITUD DIAOJUINO T
voundod visadsag T
SISUIONIDS DIPUIILI |
DSOgUANO] VOGO S
ppYIILY DI0AsDIS
SIpUDAT DILOSI]
SHL40§25] “TeA
SHLIO1I9] SHUDPUD ]
viyofupts vpuLiopy
vuv2aivg vIUDIDIDIAT
I Snawiy SnastqIr]
I vyoftovqduty vipuvuisr]
s0ads ppivINc)
a4psagns vaoysorscy
DIPAOIGHS DIPLO7)
C vAafionu 50207
DIDISY DINOISHILDY

syyp sudivoy”

01+S1T 00+S1 Ol+¥1 00+¥1 OI+¢l 00+¢l 09+C1 0S+C1 OI+Cl 00+C1

(0x] (ex] (o2} (0x] (o2}

00+ST 06+¥1 00+¥1 06+€l 00+¢T 06+Cl 0S+cl 0¥+Cl 00+C1 06+11

09+11 0S+11 OI+T11

0S+11 Ob+11 00+T11

00+11 SPIEUIPIO0D) 10[d /$9129dg
(e2)

06+01

[4% I¢ 0¢ 6¢ 8¢

€c S30ld

‘(penunuo)) s10/d W [X WL 0SB Yqp WIS Z YA $9931 JO JqUInN iy ¥oe0], -4 XIANHddY



8'89.891 L1y 8 01 9 L ¥ G ¥ 9 [CI0L
6'886 9 DOJUITAD DIAOJ2UN0 T
L9961 14 I 4 I vougndod visadsaq T
¥ L8¥0C <0l SISUBOUDS DIDULIILY ],
YL 4 pSoJUaNO] VAOGIOS
0S¥y 4 vpvaIw] vIAIIS
6'v9¢ 1 Sipupi3 vuostd
1'¢8st1 9¢ 1 1 1 $H240429] "TeA
SHLIO1I9] SHUDPUD ]
(443 13 vI10J14120 DPULIOTN]
gcLe ¢ 3 T vuv 20y VSUDIDIDIAT
1'98¥¢ LE Snaoviiy sHIsIqIry
L'80S1¢ ¥S 13 1 I viofiavguilis pipuviIIE]
I'veoy 14 vS0199ds DPAVHIIND)
L'CL 1 a41Saqns vIogsora sy
§'8¢ 1 vIvPA0IGHS DIPLOT)
9°6¢C0L 801 [4 6 S ¢ I 14 14 ¥ viaftoni 50907
1'08¥61 6 1 DIDISY VILOJSULDEG
1506 S 14 1 syyp sudivsogay”
Eote S[ENPIAIPUT - 06+61  08+61  0I+61  09+81  0S+8T  00+L1  OI4+91 00491  SSITUIPIOOH 10[d /samadg
[eseq  Jo yoqunN ©3 08+61 03 0L+61 03 00+61 ©3 0S+81 O3 0v+81 03 06+91 03 00+91 O3 06+S1
eor, B0,

8¢ LE 9¢ 0s 14 G¢ 143 €¢ S101d

(ponunuo)) sold WX W1 “0g U Yqp Wag < (i $320 JO JPqWNN YO EIEOL - XIANHAV



81

14

¥1

L9 TVIOL

O N
N

— 0N O — Al — N — O\ o

01

viopf1q viuoisviio
vuvH VUL /|
11 SISUDOMDS DYVULILLI |
soprojpadogonody vaw |
vyofingin vioqdivi(qivis
cf vSojUaNLO] DAOGTOS
9 ppYIIL] DI0AIVI§
SHSSOUT SHAOSOIDIL T
¢ $I00] "YeA 2Q $HI40§23] "FeA
SH1L0193] SHUDPUD ]
S11150GHL09 SUAUSYT()
vngnsirg sigajoiqdaNg
vijofugnr vpuo
puv2aivy VSUDIDIVIAT
sisusgrsvaq ~dss ovadpr-sad vaomody
7 SnawiLy SHISIqIE]
s0ads ppAvIINC)
pAqDIS SHILT
SISUIOULDS s X0SA(T
Z wngvjjoqun 1nqojoLpUaCT
vsostpndf augpao)
DIDISY DULIGHIO)
DAafionu 50907

DILDISY VINOISULID

S[enpiaipul  0S+11 93 0¥ +11 00+91 63 06+S1 00+¥1 03 06+€1 01+6 ©3 00+6 00+¢ O3 06+¢ sapadg

JO JoqunN
Y101,

Sy

e

6C

0C

L LOId

'syord W] WOpUEs oAl UT SSUIPI9s PUE ‘SqIY ‘SIUIA UYQP WIG> S99 JO JoqumnN :nJO) €seo], '¢-q XIANHIIY



- M8I86E691 SPEOTIabl  01+0€ 07 00+0€ 0F  00+0€ 9 06+67 6¢ - 00+0€
- MG8L6E69T SSTOTTabl  09+6T OF 0S+6T 8¢ 0S+6T O 0F+67 L€ - 05+62
- MLIL6E69T S800'TTebL  O1+6T OF 00467 9¢  00+6T 0 06+8T s¢ - 00+62
- MTPL6E691 S866'0Labl  09+8T OF 0S+8T b€ 0S+8T 0} 0F+8T ¢¢ - 05+87
- METLG6E69T S0660Tabl  01+8T 02 00+8T 7€ 00+8T 0 06+LT £3 - 00+82
- MO69'6£691 S6L6 0Ll 09+LT OF 0S+LT 06 0S+LT O Ob+LT 6T - 0S+LT
- M899'6£691 STI6G 0Ll O1+LT OF 00+LT 8¢  00+LT 9 06+9C LT - 00+L2
- MOP9'6£691 SSS6'0Labl  09+9T O 0S5+9Z 9  0S+9T 0 0F+92 T - 05+92
- MIT9'6E69T SIP60Labl  01+9T O 00+9Z V2 00+9T 0} 06+ST €T - 00+92
- MI6S6£691 STEGOLabl 09+ O 0S+5T 7T 0S+ST O Ob+ST 1z - 05+S2
009 MTLS 6€0691 STTEOLabl 01+ 01 00+5T 0T  00+5T 0 06+1C 61 'l 00+S2
089 MSPS6£691 STO60Labl  09+FT OF 0S+1T 81 0S+¥T O Ob+1T L1 Tl 0S+¥2
oL M8TS6E691 SE8Y 0Ll O1+FT O 00++T 91 00+¥T 0 06+€T S1 6’1 00+¥2
oST MLOS6E69T SS98° 0Ll 09+ET OF 0S+€T b1 0S+ET O OF+€T ¢l (e 05+€7
- MLLY 6€0691 SPP80Labl  01+ET 01 00+€T Tl 00+€T 0 06+2C 11 L'l 00+€2
oT1 MI9P6E691 SEE]0LPL  09+TT OF 0S+2T 01  0S+TT O Ob+2T 6 60 05+22
01 MLEY'6E.691 S6I8 0Tkl 01+TT 0F 00+2T 8 00+TT 9 06+1C L €T 00+22
01 MFIF6£.691 S608°0Tcbl  09+1T 0F 0S+1T 9 0S+1T O Ob+1T S 6T 0S+12
- MOGE6E691 S86LOLaPT  O1+1T 03 00+1T ¥ 00+1T 9 06+0T ¢ - 00+12
- MLIE6E69T SILLOLYL  09+0T 0F 0S+0T T 0S+0T 0 0F+0T I - 05+02
S21eUTPFO07) JoqUNy S21eUTPFO07) JoqUNU PPIA
adofg N 10[d 10[d 10[d 10l uopERtop  [0RU0D

*s30[d wg X wW()[ ‘Ot F0F 2dO[S PUL ‘GJO) ‘SMLUIPFO0 YIPIM UONEIIFI A NJ(O) €S0 ], “p- XIANHAIIY



1 14 9 g (4 S 14 ¢ 3 3 (4 L 9 4 [e30],
DaJUITUD DIAOJ2UNO T

I I I I voupndod visadsaq |

vddvivs vypuiia |

SIpUDAT DIU0SI]

! ! l vijofau vpuLiop\

vuv a0y VSUDIDIDIAT

1 I I 1 I 1 Z I viofiavgduili vipuvuiaE]

(4 3 e vpvFoniva vutagiig

I 13 I 1 DAafionu 50907)
4 q 9 1 9 1 ¢ % DILVISY VINOISULID

(4

sy SHqUpIoIT”

01+LC 00+LC 09+9C 0S+9C 01+9C 00+9C 09+SC 0S+S¢ OI+SC 00+SC 09+vC 0S+¥C Ol+¥C 00+vC
“00+LC ~06+9C ~05+9C -0¥+9C -00+9C -06+5C -05+SC ~0¥+SC -00+SC -06+¥C -0S+vC -Ov++¥C ~00+¥C -06+¢C

$31eUIPIOOT) 10][J

8¢ LT 9¢ ¢ ¥¢ €C (44 1c 0¢ 61 8l L1 91 Sl

$101d

[0,

DaJUITUD DIAOJoUNO T
voundod visadsag T
vddvivs vypuinia |
SIpUDAT DIU0SI]
vijofiug vpuLolN
vuv2aivg vSUDIDIDIAT
vyoftovqduty vipuvuir]
pIFNPA VUG
padfiony 50207

DIDISY DINOISULLIDG

syuY SnquvIogy”

09+¢C 0S+¢C 0l+€C 00+€C 09+¢C 0S+cC 01+cC 00+¢c 09+1¢ 0S+1¢ O01+1C¢ 00+1C 09+0C 0S+0C
“0S+¢C ~0¥+¢C ~00+¢C -06+<C -0S+CC -0v+<¢C -00+¢C -06+1C -0S+1C -Ov+1C -00+1C -06+0C -0S+0C -0¥+0C

$31eUIPIOOT) 10][J

vl ¢l cl 17 01 6 8 L 9 S ¥ € (4 1

$10[d

s10[d Wiz X W[ ‘O UT Yqp WG < YIM $993) JO JqnN 1y “€5e0], ‘5 XIANHIAY



896¥<Cl1 601 ¢ 9 1 ¥ 0 0 0 0 (4 4 € ¢ [4301,

149 1 DaJUITUD DIAOJ2UINO T
0¢Sye L1 1 z I Z voundod visadsag T
0ce 1 3 vddvivs vypuinia |
£66¥ (4 (4 Sipuvd3 viuosty
L8E g 13 I vI10fa4120 DPULIOTN]
LL [4 Z vuv 2010y VSUDIDIDIAT
861€9 8¢C I ! I I vyjoftavqdutu vipuvniIF]
8¢6 q pIvFIDa DULGICITT
LIV8 ¢l I 1 DAafionu 50907)
LCLTC ¢¢ 1 S I DIDISY DINOIULLIDG
€6¢C (4 syuY SnquvIogy”
UL SIPAPIMPUE 0140 00+0€ 09+6C 0S+6C 01+6C 00+6Z 09+8C 0S+8C OI+8T 00487 09+LC 0S+LT $AILUIPIO07 0d
[eseq  JO QWU -(0+0¢ -06+6C “0S+6C -0¥+6Z -00+6C -06+8C -05+8C -0v+8C -00+8C -06+LC -0S+LT -0v+LT

oL TeL oy 6e 8¢ L& 96 € pE €6 Te 1€ 0E 6L $10[d

(ponunuo)) sto1d Wz X W[ 0 UFYqp WG 2 I 59901 J0 JoquInN O ¥ee0L "6-d XIANHdY



€' LTLEGT 9¢s "TVLOL
(A%4)¢ L DoJUsTIY D1140J0u410 |
L9661 1C vougndod visadsay T
6'L10SY 01 SISUOULDS DIJDULILI T,
1¢°0ce 3 vddpvs vippuINAI T
YL 4 vSOjUIULO] VAOGGDS
0°Sy (4 ppIILY VIAIVIS
1'85SS ¢ SIpUDAT DI0SIT
1°¢8ST1 9¢ SHLL0§29] TN SHL0JIS] SHUDPUD ]
9Ly 9 vI10f14120 VPULIOP
0°0S¢ S vuv2aivg vIUPIDIDIAT
1'98¥¢ LE SHaIILY SHISIGLE]
¢ LOLY6 78 vyofiavqduu vipuruidfy
| %%0i% 14 501935 DPALIIINT)
L'CL 1 a4jsagns vulogsona©)
cr'8¢6 9 pIvFIva VU]
G'8¢ T DIpPL0IGHS DIPIO)
€ LOL8L 0ct paafionu 50707
¥'LOC1Y (44 DIDISY DINOJTULUD
£'8611 L Sy SHqivIopE”

=3 STENPIATPUT soradg

[eseq JO Foqunu

reog, [e1o1,

s10/d wg x w1 oy pur W[ X Wl

‘0G UT PaTF0IURAUT $9129ds (] FOF QP [8I0) PUE SENPIATPUT
Jo qunu [pIo], O €3eo], "9-d XIANHIIY



1L S¢ ove oS¢ L689¢ 691 M\ 9L9°60 ,¥1 S 01
cL 8v ove o0€ L689¢ o691 M 9L9°60 ,¥1 S 6
L8 8¢ 06¢ o0€ 6L8'9¢ ,691 M 05960 ,¥1 S 8
068 14 0LC - LS89¢ ,691 M 88560 ,¥1 S L
98 8¢ 0LC - LL89C 4691 M 815760 ,¥1 S 9
89 14 Sve - 80L9¢ ,691 M 68160 ,¥1 S S
69 €C ove oCC LS6'9¢ 691 M\ ¥6¢°60 ,¥1 S 14
CL 8¢ 061 ob WL9C 69T M\ 6160 71 S €
66 6¢ 01¢ oS¢ 88L9¢ 691 M S6¥°60 ¥ S [4
L6 Iy 061 - 9GL79¢ 691 M\ 9¥¥ 60 ¥ S I
IS NS AR
Suniels woiy
W UT 90ULISIP) JPqUNU
s10[d wopuey (w) vopeadrg  odo[g SdO 109sUeI],

*sjo[d wg X wi()()] ‘O] FOJ SUONELIO]

1o1d wopues pue ‘voneadd 9dofs ‘o) ®3s0[O) NeANE[J BTV ‘[-D) XTIANAIIY



M.Nm.mﬂ MO Hwﬁasg
oL 9oL

89¢1L6 96¥ i (37 LS 65 €9 0s 0s 6¢ 9% (374 [¢I0L,
9°0T¥1 LT I I 14 I 9 rd ¥ DUIINGIUDS DUUIUD |,
'Ll 1 T ASUITUPADINDS UNITIE(S
LS801 L I I I 14 soproyplgdour wnmizIE(y
07869 143 ¢ ¢ I 4! ! wuingoap wnisE(y
69511 14 I [4 I wnggofusngs wnizlE(§
C'8L8 8 (4 (4 3 C I oqup| vin2us
SLEYS %4 (4 S L (4 (4 1 (4 SISUNIDY SHGY
6C9¢C 14 4 4 11 8 I w0quvT D]jauoqouv]
1'1.8¢ e 4 01 L ¢ ! SyunuL "Ten Sympur vSUGA
1°08¢ 17 I 1 [4 4 I ¥ viofiigrr DPULIOTAT
8CC9S S % I DIpUL DAITUD AT
0CLI9T 1C I I ¢ c 9 S L2J130 sndivaouT
G'eeIcl 08 91 11 91 cl il 9 ¥ ¢ L ShaIviH SHISIqIH
ColLY (4% 3 ¥ 11 L L 3 3 wnaoffasunt uomprga0]y
861L ¢l 1 1 Z ¥ I Z I adgsoqins pulogsora sy
G'L68 S S ppunquiolf viniwcy
961 I I vI0fi1ilin vivT)
vLecl X4 3 ¢ ¢ 9 L I 1 T wYYNL VIAN0ID] ]
¥'209 6 I (4 ¥ I I pAqQDIS SHIL]
0’1901 qr 14 I rd ¢ I S I vl stgovisopoyiy
8°CS8¢C G I T ¥ ¢ S asusouvs un(xos((]
1'G9¢T (44 ¢ ¢ S ¢ 14 14 ¥ sisuaontvs so4ldsor(|
G'8¢s 01 (4 (4 9 vaggdyge souddsor |
C'Se0L ¢l ¢ I I ré 9 pAafionu 50907
L2599 01 4 1 1 9 wnatpnqa-oau uinjilgdopy
08ecl 8 4 14 I I vauvav! vifoqastg
0¥61¢ 9 ¢ ¢ DIDISY DINOJTULID
0'8¢¢cT ¢l 4 I 9 4 4 sy SnduwIoit”
L6LOL 144 ¥ ¢ 9 S 3 01 L S ¢ soproqdleix viunogdyy
£'8¢ 3 3 SISUa0MDS VIDIT

vore  spenprarpur - QI 6 8 L 9 S ¥ ¢ z I $10[ /s2192dg

's10[d W X W[ Q] U Yqp WG < YHA 393 JO JquInN e[ PV 2D XIANHIY



O — — O N AN — N

~—
N

€¢
81
I

8

¢l
8

cl
81
91
514

14

[44

¥1

e L3J150f snduvaouy
vylGdosazeq pivuiny

syvagsny vAOE]

! Vo did sapoqrqouts
wndopfinuns nowpIgIoc)

wngvpidsng uoipyroro)

moyns vianosw]J

pAqQDIS SHIL]

¥ wni0stuy vivpoID,J

SIsUaLI0G DIPONT]

wpoqnva vippquy

<z pvaof skgovisopsoyey
asusouvs un(xos(c]

o ¢ sisuaomps souldsor(]
vaggdype souddsor |

vAafiqing va09s01(T

I SISUIIDIDIUL SIAIA(T

vpros vpard

vsosgnsf augpao)

#onavy vyporsugD

vasvddpy vaagrogua)

wnatpnqa-oau uinyiigdopy

sup unng sy,

wnoutsviuvyd wnlgdoszny,”

! ! vIvjpors VNG
s vy

S§0§0ajI14q VIXI

S[enpiatput
MO HwQEﬂC ﬂ&uOrﬁ

01

6

7 I $10[ /s2192dg

"(ord 32d om3) syordqdns

. WT WOPpUEs ()7 Ut S3UMP9s PUE ‘SqIOY ‘SIUIA TP WIG> $997) JO JOqUINN] E3ISO[() ‘NeE[J 1Y "¢-0) X1puaddy



68% 8 LE 144 9L €9 L9 14 1S )% S¢ [¢I0L,

ST A

—
c
N
ee]
O

I DAGIUDUIPD UG /|

I 1 1 C DUIINGIUDS DUUIUD |,
o asUa0MDs nisEls

I soprogitgdous wnizE(s
wngppvap wnislay
wnggofusingy wnizlE(§
1 I oqiup| vynuIs
I DULGS0q 1Y) D3I
C < 1 vinojoqIty SNQNN% ks
LOULHL DUNOY]

OO AN AN 1N — N
AN —
—
e

N
[\l
—

¢l

SIsUapIDY SHGY

3 (4 % WMNADIHSUT DIOGIS T

~—

DI0J110A43S VUL ]
L z 29G4 DJjouogou]J
¥ 1ffovas aada
SHSS0AT SHAOSOIPUUNG T

! 9 4 LSRN
I ré Synur “TeA syunuz vzt
! 4 vijofuzsr vpULOIN
I DYIUDAIIIH DIUDYIPAT

—
<

— = < = = =
—

—
Sel

(4 S T I winlpap wnuiso |

O & — AN ) — — D~ <
—
Vo)

3 ¢ (4 SISUIOULDS DAOXT

pyuviIvHl DI0UOG]

S[enpraput 01 6 8 L 9 S ¥ ¢ (4 3 $10[d /$212dg
JO FoqUINU [e10],

ee]
ee]

syordqns _ Wig Wwopues (g ut SSUIPI2S PUE ‘SqIOY ‘SIUIA TP WIG> $997 JO JOqUNN] ESISO[() ‘NeAE[J 1Y "¢-0) XIpuaddy



9'¢8L61 S¢ (4 L S (4 6l [¢I0L,

9'80¢ I I suppnu SHGupIvIL()
¥'C8¢ 4 14 puplaaivy VIUDIDIVIAT
L'6¢¢C 3 T SnawyLy SHISIGIE]
e I I asUI0nDs 1 (xosi(]
9CLLT ¢ 4 I pAafionu 50907
1'99¢ (4 (4 SISUIUIS STAJ1)
S'86 I I vyofupinD snijr)
9'18LY1 T ! S ¢ ¢ 1 (HEQ Wos<) sy sndipaopy,”
- cee 08 c¢ 011 16 61 votsiprand X DS

- 43 9 9 L I 4! (HIQ woG>) sy sndwiopy”
Eode  S[Enpialpul S 14 € 4 I S301d

[eseq JO P_quUunu

[e10], [e10],
*s30[d wrg X W] ‘0] UF Yqp WG = [PIM $997) JO JOqUINN] BSISO[() IS9F0JOISY €SSOI 'Z-(1 XIANAIIY

€9 ¥ 14 o0¢ O LEOITM T1S° 0LV IS S
0L 0¥ S oS [8¢"LE0ITAX 8CS 0LV IS 14
CL LE clL o8 o5¢ 0LE"LEOITM ¥8S 0LV IS ¢
L9 g 901y L0C601 LICLEOITM V1901V IS [4
¥6 ¥C 4 oS €CCLEOITAX LBI 0LV IS I
30 jutod Sunyels
WO3J W UT 9DUEBISTP () JPqUNU
$10[J wopuey vopesd[s]  odolg SdoO J09SUBI],

*sjo[d wg X w()()] ‘G J0J suoned0[ 307d
WOpPUEF PuE ‘UVONEAI 9do[s ‘GO) B32s0[() 959F0J0I3Y ¥Fs0[O) "1-(I XIANHAIIY



o]
~

Ll

¢l

O
—

Ll

ql 8107,

AN v o = o = < o~ ANl O = N~ AN O 00— — O —
N

AN — — <

— — —

— AN AN —

vuvIU VUL /|

viopfipou vjjapIuls

I wMnquuPAII WNAGIPIoNILS
pvagsosd vifjory

SHILO01IO] "FCA SHIL0JI3] SHUDPUD ]

¢ sngisodmos snuanisyd()
4 R NG
vaIsipvaDd X DSHIAT

! vijofuqn vpuLiop
I DYIUDAIIU VIUDY I
pAqQDIS SHIL]

¢ wnppuurd wnunoadideg
Z asusouvs un(xos((J
pAdfiqing vatossor(|

snutdodo sniadty

DIUaINIS) DISPIOJO)

I pAafionu 50907
XOyB[ Ten 7uvupqIng unipuspols])

! #onavy vyporsugD
vasvddpy vaagrogua)

DIYISY DIjojHa)

vlodod vauvy

syuyp sndivsogy”

vaundindoygy viudry,”

DEIGL0IDUL DISDIOJ]

SOPI0X1107 HNIVAIT

S[enpiatput S
MO H&QESC Tqurﬁ

1 Si01d

“(rord w1 /s301dqns 7) ) s1o[dqns gurg WOPUET ()] U

SSUIP9s PUE ‘SqIY ‘SIUTA TP WIG> $9971 JO JoqUNN] B39S0[() 9$9F0J0I3Y ¥3s0[() "¢-(I XTANAIIY



APPENDIX F. RECORDED ETHNOBOTANICAL INTERVIEWS AND CULTURAL ACTIVITIES.
For each DVD the activities documented and/or persons interviewed, place of residence,
and date and location of interview/activity ate provided. Tracks are listed in the main menu
of each DVD and numbered sequentially. The length of each track is provided in minutes
and seconds. Time code windows are inserted in the lower portion of the image with the
clock set to hours, minutes, seconds, and frames. This gives a precise time location for
each element of video providing an absolute reference to actual frame numbering on the
original material. Because of this, each track of the DVD does not necessarily begin at
00:00. Segments are used to identify time code discontinuities in the original material. Also
included is a summary of the contents of each DVD, names of interviewers, and the
language(s) spoken, with the predominant language listed first. A total of 23 hours and 10
minutes of footage is included on 13 DVDs.

DVD1

Timu (Joe) Alatogo Tagoilelagi, Vatia Village, Tutuila.
Location: Vatia Village, Tutuila.

September 4, 2002

Track 1. Length: 47:55

Track 2. Length: 1:24

Discussion of changes in the village, fishing, farming practices.
Interviewed by Diane Ragone, Jim Wiseman, Epi Suafo’a.
English.

Mrs. Unita Saleamua Hall, Vatia Village, Tutuila.

Location: Vatia Village, Tutuila.

September 4, 2002.

Track 3. Length: 52:43

Discussion of changes in the village, farming practices, food.
Interviewed by Diane Ragone, Jim Wiseman, Epi Suafo’a.
Samoan, English.

DVD 2

Potasi Fagaese, Ofu Village, Ofu.
Location: Toaga, Ofu.

June 14, 2001.

Track 1. Length: 41:14

Discussion of traditional fishing practices.
Interviewed by Tavita Togia, Jim Wiseman.
Samoan.

Location: Asaga, Olosega

June 20, 2001.

Track 2. Length: 43:00

Discussion of traditional fishing practices.
Interviewed by Jim Wiseman, Elizabeth Laolagi.
Samoan and English.
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DVD 3

Location: Ofu Village, Ofu.

Track 1. Segment 1. Length: 53:34

Track 1. Segment 2. Length: 5:37

April 17, 2001.

Documentation of Potasi Fagaese and villagers using traditional methods to catch atule
with tu’i and lau.Approximately 5,000 fish caught this day. Earlier in season, approximately
25,000 were caught in one day.

Samoan.

Location: Ofu Village, Ofu.

Track 2. Length: 4:43

Documentation of Potasi Fagaese and villagers; distributing atule catch.
Samoan.

Mrs. Ola Aloese, Ofu Village, Ofu.

Location: Asaga, Olosega.

June 13, 2001.

Track 3. Length: 49:56

Demonstration of making a traditional sleeping mat made of coconut frond, also used to
construct fishing basket for catching atule.

Interviewed by Jim Wiseman.

Samoan and English.

DVD 4

Location: Ofu Village, Ofu.

April 18, 2001.

Track 1. Length: 11:04

Documentation of Ofu villagers using traditional methods to catch atule. No fish caught
this day.

Samoan.

Mrs. Simeamativa Tautala, Olosega Village, Olosega.

Location: Olosega Village, Olosega.

April 24, 2001.

Track 2. Length: 45:44

Track 3. Length: 14:35

Discussion and recollections of life in village, working on farms on Mataala, changes in the
village and lifestyle. How to weave pandanus into mats.

Interviewed by Diane Ragone, Jim Wiseman, Tafue Tautala.

Samoan and English.
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DVD 4 (continued)

Malaga Faga Lata Tau, Sili Village, Olosega.

Location: Asaga, Olosega.

June 20, 2001.

Track 4. Length: 47:55

Discussion and demonstration of using anaoso (Caesalpinia major) to make a traditional
snare to catch flying foxes.

Interviewed by Jim Wiseman, Sandra Banack.

English.

DVD 5

Fa'agogo Mika Viliamu, Ofu Village, Ofu.

Location: Ofu Village, Ofu.

June 11, 2001.

Track 1. Length: 39:46

Track 2. Length: 14:16

Discussion of plants of the Manu’a Islands: plant names, traditional uses.
Interviewed by Taviti Togia, Jim Wiseman.

Samoan.

Malaga Faga Lata Tau, Sili Village, Olosega.

Ola Aloese, Ofu Village

Location: Asaga, Olosega.

June 13, 2001.

Track 3: Segment 1: 6:39 — harvesting coconut leaves

Track 3: Segment 2: 11:07 — making items

Discussion and demonstration of various uses for coconut leaves: making baskets, whisk
broom.

Interviewed by Jim Wiseman.

English and Samoan.

DVD 6

Malaga Faga Lata Tau, Sili Village, Olosega.

Location: Toaga, Ofu.

June 13, 2001.

Track 1. Length: 50:14

Discussion of the names of plants in the strand vegetation at Toaga and how they are
traditionally used.

Interviewed by Tavita Togia and Jim Wiseman.

Samoan.

Seufalemua Fa'asamala Puletasi, Olosega Village, Olosega.
Location: Asaga, Olosega.

June 15, 2001.

Track 2: Length: 63:08

Discussion of plants, fish, Olosega Village.

Interviewed by Tavita Togia and Jim Wiseman.

Samoan.
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DVD 7

Sega Apisai Atoe, Fitiuta Village, Ta’u.

Location: Fitiuta Village, Ta’u.

April 15, 2001.

Track 1. Length: 48:42

Discussion of Fitiuta village, the National Park of American Samoa.
Interviewed by Gaugau Tavana, Diane Ragone, Jim Wiseman.
Samoan.

Paopao Faresa, Fitiuta Village, Ta’u

Location: Fitiuta Village, Ta’u.

June 6, 2002.

Track 2. Length: 62:26

Discussion of Fitiuta village, farming on the mountain, traditional house construction.
Interviewed by Epi Suafo’a, Mino Fualau, Diane Ragone, Jim Wiseman.

Samoan and English.

DVD 8

Malaga Faga Lata Tau, Sili Village, Olosega.

Location: Sili Village, Olosega.

June 21, 2001.

Track 1. Length: 46:36

Demonstration of constructing a traditional fishing basket (enu) and the materials used.
Interviewed by Jim Wiseman.

Samoan and English.

Malaga Faga Lata Tau, Sili Village, Olosega.

Location: Sili Village, Olosega.

June 22, 2001.

Track 2. Length: 8:22

Demonstration of soaking Freycinetia (ie ie) vines used to make the enu; placing an enu in
the ocean.

Interviewed by Jim Wiseman.

Samoan and English.

Malaga Faga Lata Tau, Sili Village, Olosega.

Location: Sili Village, Olosega.

August 18, 2002.

Track 3. Length: 28:25

Track 4: Length: 25:51

Demonstration and discussion of how enu construction evolved with examples of various
enu; where to find materials to make an enu.

Interviewed by Jim Wiseman and Diane Ragone.

English and Samoan.
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DVD 8 (continued)

Malaga Faga Lata Tau, Sili Village, Olosega.

Location: Sili Village, Olosega.

August 18, 2002.

Track 5. Length: 13:35

Discussion of cultural changes, importance of preserving and recording traditional
practices and knowledge.

Interviewed by Jim Wiseman and Diane Ragone.

Samoan and English.

DVD 9

Fale Laulii Lauofo, Sega Apisai Atoe, Fitiuta Village, Ta’u.

Location: Fitiuta Village, Ta’u.

April 14, 2001.

Track 1. Length: 28:51

Demonstration of food preparation: Grating taro to make fa’ausi, husking coconuts,
preparing an umu, cooking fire, splitting and grating coconuts.

Track 2. Segment 1: Length: 23:43.

Demonstration of food preparation: grating coconuts, wrapping taro paste in banana
leaves, straining coconut cream, cleaning and peeling breadfruit, heating coconut milk with
hot rocks to make sauce for fa’ausi. Scalding a pig on an umu.

Track 2. Segment 2: Length: 0:30

Cleaning a pig.

Track 3. Length: 27:59

Cleaning (continued) and stuffing the pig with leaves; placing pig, breadfruit, taro, and
fa’ausi on umu to cook; opening umu and removing cooked food, and opening banana
leaves to remove fa’ausi.

Track 4. Length: 7:01

Final preparation of fa’ausi; cutting and covering with browned coconut cream sauce.
Samoan and English.

Ta’aga Faleali’i Tagaloa, Fitiuta Village, Ta’u.

Location: Fitiuta Village, Ta’u.

May 29, 2002.

Track 5. Length: 23:21

Discussion of various plants and traditional uses, especially the names and importance of
the different names for, and types of Piper methysticum (‘ava).

Interviewed by Epi Suafo’a, Diane Ragone, Jim Wiseman.

Samoan and English.

Papu Tosi, Fitiuta Village, Ta™u.

Location: Fitiuta Village, Ta’u.

May 29, 2002.

Track 6. Length: 8:10

Discussion of uses of Bischofia javanica (oa) and Erythrina variegata (gatae) and how its
flowering season is related to fishing seasons.

Interviewed by Epi Suafo’a, Diane Ragone, Jim Wiseman.

Samoan and English.
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DVD 10

Lesa Lata Tau, Sili Village, Olosega

Location: Asaga, Olosega.

June 22, 2001.

Track 1. Length: 42:42

Demonstration of weaving a fine mat from pandanus.
Interviewed by Elizabeth Laolagi, Diane Ragone, Jim Wiseman
Samoan.

Malaga Faga Lata Tau, Sili Village, Olosega.

June 1, 2002.

Location: Toaga, Ofu

Track 2. 1:58

Demonstration of enu construction on beach; closeup and wide shots.
Track 3. 65:58

Demonstration of enu construction on beach.

Interviewed by Jim Wiseman.

English and Samoan.

DVD 11

Suafo'a Velio

Location: Leone Village, Tutuila.

September 2, 2002.

Track 1. Length: 54:19

Discussion of life in Leone, siapo designs, fishing, plant uses, cultural changes.
Interviewed by Epi Suafo’a, Diane Ragone, Jim Wiseman.

Samoan and English.

Uelese Tuailevao, Leone Village, Tutuila.

Location: Leone Village, Tutuila.

September 2, 2002.

Track 2. Segment 1. Length: 39:20

Track 3. Segment 2. Length: 22:20

Discussion of farming practices, cultural changes, traditional tattooing.
Track 4. Length: 10:20

Discussion of traditional tatooing continued.

Interviewed by Epi Suafo’a, Diane Ragone, Jim Wiseman.

Samoan and English.
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DVD 12

Mrs. Adeline Pritchard Jones, Pago Pago, Tutuila.

Mrs. Marilyn Pritchard Walker, Vaitogi Village, Tutuila.

Location: Vaitogi Village, Tutuila.

September 5, 2002.

Track 1. Segment 1. Length: 50:17

Demonstration and discussion of traditional siapo making: bark cloth, plants and other
materials use to prepare dyes, and implements, such as pounders and scrapers, that are
used.

Track 1. Segment 2. Length: 6:38

Demonstration of rubbing technique using an upeti for the pattern; applying dyes and
colors. Demonstration of the free-hand technique; applied to a board.

Track 2. Length: 37:51

Wide angle shots of dyes and rubbing techniques shown in Track 1. Discussion of artwork
using designs derived from tatoo, comparing these to siapo designs, and origins of designs.
Track 3. Length: 25:55

Demonstration of free-hand technique continued. Examples of finished siapo and
Closeups of natural dye materials, implements, plants and other natural materials that
provide design symbols for the pounding boards (upeti).

English.

DVD 13

Sven Ordquist, Leone Village, Tutuila.

Location: Leone Village, Tutuila.

September 6, 2002.

Track 1. Length: 56:00

Track 2. Length: 19:00

Discussion of traditional Samoan wood carving, forest trees, conservation, education, his
artistic training and wood carving practice.

Interviewed by Epi Suafo’a, Diane Ragone, Jim Wiseman.

English.
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