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Abstract. Four partulid tree snail species are known from American Samoa. In 1998, we surveyed the
recently established National Park (units on three islands: Tutuila, Tau, Ofu) and neighboring areas for
partulids. On Tutuila,Samoana abbreviata, previously considered probably extinct, was extremely rare
(15 snails seen);Samoana conicawas more common (288 snails) but still rare;Eua zebrinawas the most
common (1102 snails), at one locality perhaps near its natural abundance. The species have similar dis-
tributions within the Park. All three have declined dramatically since the 1920s. Before 1980, when the
predatory snailEuglandina roseawas introduced, habitat destruction, and perhaps rat predation and shell
collecting, probably caused the decline. The Park provides protection to the Tutuila partulids by protecting
habitat, although development is still a potential problem. But predation byE. roseamay yet cause their
extinction. On Ofu (only outside the Park), 12 liveSamoana thurstoniwere found; 31 have now been
recorded by western science. Also, an apparently robust population ofE. zebrina, previously considered a
Tutuila endemic, was found.Euglandina roseais not on Ofu, so these populations are important remnants
of the fauna. No partulids were found on Tau; none has ever been recorded there.
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Introduction

The land snail faunas of the islands of the tropical Pacific are being homogenized.
Once, Pacific islands harbored immense numbers of species, most of them unique to
the region, and the great majority endemic to single islands or archipelagos (Cowie
1996, 1997a). Now, however, as well as having suffered in particular from habitat
destruction and predation by rats (e.g., Hadfield 1986), they are being replaced by a
small number of tropical tramp snail and slug species that are becoming increasingly
widespread (Cowie 1998a; R.H. Cowie, unpublished). Many of these alien species
may be invading modified habitat that no longer harbors native snails; others may be
directly competing with native species.

A particularly important threat has been and continues to be the predatory
snail Euglandina rosea. Native to the southeastern USA, this voracious species has
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been widely introduced in ill-conceived attempts at biological control against anoth-
er introduced snail, the giant African snail,Achatina fulica(Griffiths et al. 1993;
Civeyrel and Simberloff 1996). A number of other predatory snails have also been
introduced, but not as widely; and they do not seem to have such severe impacts on
the native species (e.g., Cowie 1997b).

Some of the native species seem to be more seriously affected than others. Perhaps
the most seriously affected, or at least the best documented, are the achatinelline tree
snails, which are endemic to the Hawaiian Islands (Hadfield, 1986; Hadfield et al.
1993), and the partulid tree snails, which are widely distributed on most of the high
islands (not atolls) of the tropical Pacific, except for the Hawaiian Islands (Murray
et al. 1989; Cowie 1992; Hopper and Smith 1992). These species seem especially
vulnerable to unnaturally heightened levels of predation probably because of their
extremely slow rate of reproduction (Cowie 1992; Hadfield et al. 1993).

The partulid tree snails are the flagships of terrestrial invertebrate conservation
in the Pacific. There are about 120 species in three genera (Eua, Samoana, Partula),
with most species being single island endemics (Cowie 1992). They have received
considerable attention (e.g., Gould 1991), largely spurred by the intensive studies of
their evolution on the island of Moorea in the Society Islands (French Polynesia)
(Johnson et al. 1993), work that was summarily curtailed with the introduction of
E. roseain 1977, its rapid spread across the island, and the concomitant disappearance
of the endemic species ofPartula (Clarke et al. 1984), all of which were considered
extinct in the wild by 1987 (Murray et al. 1989).

Similar stories can probably be told on many of the other islands of the Pacific. On
Guam, not only wasE. roseaintroduced, but an extremely voracious predatory flat-
worm,Platydemus manokwari, was also introduced and has been heavily implicated
in the decline of partulids on that island (Hopper and Smith 1992).

Eight species of partulids are known from the Samoan islands, in two genera,
Eua andSamoana, with five of these eight found in American Samoa and four of
them endemic to American Samoa (Cowie 1998b). The American Samoan island
of Tutuila has three endemic species (Eua zebrina, Samoana abbreviata, S. conica)
and a subspecies (Samoana canalis semilineata) of a species otherwise found only
in Samoa (formerly Western Samoa) on the islands of Upolu and Savaii (Samoana
canalis). The validity and true identity of this subspecies deserve further study; it
is not discussed further in this paper. Ofu (American Samoa) was listed by Cowie
(1998b) as having a single endemic species,Samoana thurstoni. No partulids have
been reported from Tau or Olosega (the other main islands of American Samoa).

In 1975, survey work (Solem 1975) indicated thatE. zebrinaandS. conicawere
widespread and abundant. That they had declined from the presumably enormous
numbers that permitted an estimated 10,000 shells of the former to be collected to
make the chandeliers in the lobby of American Samoa’s main hotel (Cowie 1993) is
nevertheless likely.Samoana abbreviatawas not found and was considered possibly
extinct, for reasons unknown. Only a small number of individuals ofS. thurstoniwere
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found, but this species has never been found in abundance since it was described
(Cooke and Crampton 1930).

Euglandina roseawas introduced to American Samoa in 1980, following the in-
troduction ofA. fulica in 1977 (Cowie 1998b). A survey in 1992 (Miller 1993; Miller
et al. 1993) did not findS. abbreviata, foundS. conicaat only a single location, and
foundE. zebrinaat only two locations, all in very low numbers. One individual of
S. thurstoniwas found.

These results prompted the US Fish and Wildlife Service (USFWS) in 1994 to list
all the partulid species of American Samoa as candidates for listing as endangered or
threatened (USFWS 1994). With subsequent changes in USFWS procedures, only
E. zebrinaremains as a candidate species; the other species are now considered
‘species of concern’. The World Conservation Union (IUCN) also listed them in its
1996 Red List of Threatened Animals(IUCN 1996), withE. zebrina, S. conicaand
S. thurstonilisted as ‘threatened’ andS. abbreviataas ‘data deficient’.

The establishment of the National Park of American Samoa in 1993 gave pro-
tection to a significant portion of the remaining native and mostly unspoiled forest
of Tutuila and Tau. On Ofu, the Park focuses on the coral reef, not the forest, but
nevertheless includes a small area of forest. Locations of the three units of the Park are
shown in Figure 1. Since we knew that the Park probably harbored a significant native
snail fauna, possibly including partulid tree snails, a detailed survey was undertaken
within and in the vicinity of the Park on all three islands in order to ascertain the
abundances and distributions of all snail species, as crucial information for the future
development of the Park and protection of its natural resources.

The survey was carried out in 1998. This paper reports the results for the partulid
tree snails and assesses their conservation status in the Park, their status overall, and
the significance of the Park for the species overall.

Methods

Tutuila

Survey work on Tutuila took place 3–16 March and 6–16 October 1998.
The Alava/Maugaloa ridge forms the backbone of central Tutuila and constitutes

the southern boundary of the National Park. A series of ridges runs from this main
ridge to the ocean, and some of these ridges have rudimentary trails running down
them. Fourteen ridges were selected, which constituted transects, mostly running
north–south, and numbered 1–9, 10A, and 11–14 in Figure 2. These transects broad-
ly covered the entire Tutuila unit of the Park. Sampling stations were at intervals
along the transects, 4–6 per transect, spaced so as to fairly evenly cover the eleva-
tional range of the transect, with at least one station within each 100 m elevational
interval.



146

Figure 1. The three units (hatched areas) of the National Park of American Samoa. A – Tutuila; B – the
Manua Islands. The islands lie between 169◦ and 171◦ E and between 13◦ and 14◦ S. The Manua Islands
lie ≈100 km east of Tutuila.

In addition to these fourteen transects, each of which included a single station at
or a few meters below the point where the transect met the main ridge, an addition-
al series of stations was sampled eastwards from the radio tower (Alava Mountain)
along Maugaloa Ridge to the top of Olo Ridge (transect 10) (Figure 2). A further
three stations were sampled near the coast at Amalau (transect 14A).

These fourteen ridge-top to ocean transects plus the main ridge-top series of sta-
tions and the three stations at Amalau constituted the main, quantitative faunal survey,
with a total of 87 survey stations.

At each of these survey stations (never >50 m in diameter) three people searched
the vegetation for 20 min, and one person searched the vegetation for 10 min and
the ground for 10 min (to search for dead shells). [In a small number of instances
the number of people and the search times differed, for pragmatic reasons; details
are given by Cowie and Cook (1999). These discrepancies are ignored here because
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Figure 2. The 1998 survey area in the Tutuila unit of the National Park of American Samoa. The dotted
line is the boundary of the Park. Contours are at 61 m (200 ft) intervals. The bold, numbered lines are the
transects and survey routes: 1 – Siufaga Point trail; 2 – Lalofutu Point trail; 3 – Fagatuitui Cove trail; 4 –
Plantation Ridge; 5 – Muliulu Point trail; 6 – Leemo Ridge; 7 – Pagatatua Ridge; 8 – Levaga Ridge; 9 –
Maatulua Ridge; 10 – Alava/Maugaloa Ridge; 10A – Toa Ridge; 11 – Vatia Powerline trail; 11A – Faiga
Ridge to the Vatia Powerline trail (215 m contour); 11B – Vatia Powerline trail almost to Matavalu Ridge
(290 m contour), down and across Matavalu Ridge to Faatafe Stream; 12 – Faiga Ridge; 12A – Vatia to
the saddle between Polauta and Siuono Ridges, up Polauta Ridge, and from the saddle to the coastal forest
on the northwest side of the ridges; 13 – Sauma/Tiatauala Ridge; 13A – up Vaiola Stream to the crest
of Tiatauala Ridge, up Tiatauala Ridge to the Sauma/Tiatauala Ridge trail; 13B – from Sauma/Tiatauala
Ridge westward to the ridge between Tofu and Faatafe Streams (between 260 and 305 m contours), down
the ridge to join 11B; 14 – Olo Ridge; 14A – from Amalau northwestwards through the coastal forest, then
directly up to the road at the bottom of Sauma Ridge; 14B – up the stream above Amalau.

this paper is concerned with overall distributions and not with the detail of variation
in abundances.] All live partulids found were collected, counted, and returned to the
trees. Dead shells found on the ground were retained and are deposited in the malaco-
logical collections of the Bishop Museum (Honolulu) (accession number 1999.048).
Identification of the three species (E. zebrina, S. conica, S. abbreviata) in the field is
straightforward and reliable.

Opportunistic records were also made along these survey routes, whenever partu-
lids were seen. Dead shells were also collected whenever they were seen.

In addition to these quantitatively surveyed transects, additional survey routes,
numbered 11A, 11B, 12A, 13A, 13B, 14B (Figure 2), were investigated, primarily to
cover areas not covered by the quantitative survey, particularly areas between ridg-
es. The survey team (4–7 people) slowly walked through the forest, recording the
location of every partulid seen.



148

Manua Islands (Tau, Ofu, Olosega)

Field work took place 29 April–6 May 1998 on Tau and 7–9 May on Ofu. Although
partulids had not been recorded previously from Tau, we thought this could have been
because of inadequate survey work in the past, so Tau was included. No survey work
was undertaken on Olosega; no partulids have been recorded from that island and
the National Park does not extend to it. The topography of the Manua Islands did
not permit series of parallel transects to be established as on Tutuila. On Tau stations
were located at spaced elevational intervals along the trails or adjacent to streams
that were accessible, including a newly broken trail from the village of Fitiuta to the
highest point on the island (Lata mountain; elevation 965 m), up Papasao stream to
about 400 m elevation, and up Laufuti stream to about 475 m elevation. Additional
stations were investigated at low elevation along the eastern and southern parts of the
island. A total of 41 stations was surveyed on Tau, most within the National Park.

On Ofu, where the National Park is established predominantly as a coral reef
park, stations were investigated along the south coast and on Sunuitao peak (within
the Park), but also outside the boundaries of the National Park, both north of Sunuitao
peak and along the track to the highest point of the island (Tumu mountain; elevation
494 m), whereS. thurstonihad previously been recorded. A total of 12 stations was
surveyed on Ofu.

Further details of sampling procedures and precise locations of all stations and
other records from all three islands are available in Cowie and Cook (1999). Field
notebooks are archived at the Bishop Museum (Honolulu).

Results

Tutuila

Samoana abbreviata
Figure 3 shows the distribution ofS. abbreviataas recorded during the 1998 survey.
A total of eight live individuals was seen at seven of the quantitative survey stations.
Three of these stations were on Alava/Maugaloa Ridge (transect 10); one each was
at mid-elevations on Faiga Ridge (transect 12) and along the Vatia Powerline trail
(transect 11); and two were on Toa Ridge (transect 10A). Single empty shells were
collected at each of two additional stations on Maugaloa Ridge, and one each on
Pagatatua Ridge (transect 7), Levaga Ridge (transect 8), and Polauta Ridge (transect
12A). Five additional live individuals were seen at five points along Alava/Maugaloa
Ridge (transect 10), one at a point high on Toa Ridge, and one on Polauta Ridge.
Thus, a total of 15 live individuals was seen.

Samoana abbreviatais the least common of the three Tutuila partulids. However,
its distribution strongly mimics those ofS. conicaand E. zebrina(below), with a
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Figure 3. The distribution ofSamoana abbreviatain the Tutuila unit of the Park. Records of live snails are
indicated by closed circles; records of dead shells only are represented by open circles. The lines on which
most circles lie are the transects (see Figure 2), and the dotted line is the Park boundary.

concentration in the central area from Toa Ridge to the Vatia Powerline trail and
along Alava/Maugaloa Ridge in this area.

Samoana conica
Figure 4 shows the distribution ofS. conicaas recorded during the 1998 survey. Dur-
ing the survey the site on Sauma ridge (transect 13) at which the 1992 survey team
recordedS. conica(Miller 1993) was revisited. In 1992, four individuals were seen at
this site, but despite intensive searching none was seen there during the 1998 survey.
However,S. conicawas found alive at 20 of the 87 quantitative stations sampled
during the survey, empty shells being found at an additional five. A total of 142 live
snails was found at these 20 stations. The highest number (31) was at one of the
two stations at Amalau (transect 14A), also the station at whichE. zebrinawas most
abundant (below). Significant numbers were found at five other stations: on Faiga
Ridge (transect 12; 26 individuals), at the top of the Vatia Powerline trail (transect
11; 11 individuals), on Alava/Maugaloa Ridge (transect 10; 11 individuals), near the
top of Levaga Ridge (transect 8; 19 individuals), and on Toa Ridge (transect 10A;
12 individuals). The remaining stations each had fewer than ten live individuals. In
addition, three live individuals were recorded at a single opportunistic sampling sta-
tion on Alava/Maugaloa Ridge and 143 were recorded elsewhere along the trails.
Thus, during the entire survey, 288 liveS. conicawere recorded. Empty shells but no
live snails were found at quantitative stations on Alava/Maugaloa Ridge (one station)
and Pagatatua Ridge (two stations), at one opportunistic station on Maatulua Ridge
(transect 9), and alongside trails.



150

Figure 4. The distribution ofSamoana conicain the Tutuila unit of the Park. Symbols as in Figure 3.

As for E. zebrina(below) andS. abbreviata(above), and with the exception of
the Amalau population, the distribution ofS. conicacenters around Toa Ridge, Faiga
Ridge, and eastwards to the Vatia Powerline trail and a little beyond, and along Alava
Ridge from the radio towers (the highest point) to the top of the Vatia Powerline trail.
There is a hint that on the ridges west of Toa Ridge it tends to be found at higher
elevations thanE. zebrina.

Samoana conicais considerably more widespread and abundant thanS. abbrevi-
ata, but it is less widespread and much less abundant thatE. zebrina(below).

Eua zebrina
Figure 5 shows the distribution ofE. zebrinaas recorded during the 1998 survey.
During the survey the site on Sauma ridge (transect 13) at which the 1992 sur-
vey team recorded live individuals (Miller 1993) was revisited, but despite intensive
searching noE. zebrinawere seen there. However, it was found alive at 24 of the
87 stations that constituted the quantitative survey on Tutuila. A total of 684 live
individuals was recorded at these 24 stations. The three stations with the greatest
abundance were all at Amalau (transect 14A), with 97, 181, and 201 liveE. zebrina
recorded. One of these stations was also the station with the highest numbers of
S. conica(above). Seven other stations had significant numbers of liveE. zebrina:
on Alava/Maugaloa Ridge (transect 10; three stations; 40, 27, and 10 individuals), at
the top of Faiga Ridge (transect 12; 16 individuals), at the bottom of Levaga Ridge
(transect 8; 16 individuals), and on Toa Ridge (transect 10A; two stations; 33 and
23 individuals). The remaining stations each had fewer than ten live individuals. In
addition, 21 live individuals were recorded at opportunistic sampling stations and 397
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Figure 5. The distribution ofEua zebrinain the Tutuila unit of the Park. Symbols as in Figure 3.

were recorded elsewhere along the trails. Thus, during the entire survey, 1102 live
E. zebrinawere recorded. Empty shells but no live snails were found at quantitative
stations on Sauma Ridge (one station), Olo Ridge (three stations), Leemo Ridge (one
station), and Levaga Ridge (one station), at two opportunistic stations, one each on
Toa Ridge and on the contour survey route west of Tiatauala Ridge, and alongside
trails.

These stations at whichE. zebrinawas recorded on Tutuila are scattered through
the Park, although, with the exceptions of the spectacular Amalau populations, there
is a clear tendency for them to be concentrated in the central area: Toa Ridge, Faiga
Ridge, and eastwards to the Vatia Powerline trail and as far as Tofu Stream (approx. half
way from the Vatia Powerline trail to Tiatauala Ridge), and along Alava Ridge from
the radio towers to the top of the Vatia Powerline trail and a little beyond. Elsewhere in
the Park, there appears to be a slight tendency for them to be found towards the lower
ends of the ridge trails. This distribution pattern, with a concentration in the central
area, is very similar to the patterns exhibited byS. conicaandS. abbreviata(above).

Eua zebrinais the most widespread and by far the commonest partulid in the Park.

Ofu

Samoana thurstoni
Figure 6 shows the distribution ofS. thurstonias recorded during the 1998 survey. It
was found at the summit of Ofu (Tumu mountain) close to the locality at which the
1992 survey (Miller 1993) found a single individual. Four individuals were recorded.
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Figure 6. The distribution ofSamoana thurstoni(circles) andEua zebrina(square) on Ofu. The dotted
line is the boundary of the Park. Contours are at 61 m (200 ft) intervals.

It was also recorded at a site below the summit. This site is at an elevation of 322 m,
lower than the site at which it was seen in 1975 (Solem 1975).

Eua zebrina
This is the first record ofE. zebrinaon Ofu. It has never before been recorded on any
island other than Tutuila. The single locality is shown in Figure 6. The snails were
relatively abundant at this site: 88 recorded during the timed collecting period.

Tau

No partulids were found on Tau despite intensive searching and despite covering
the entire elevational range of the island and including areas of apparently almost
undisturbed native forest.

Discussion

Status and trends

A major survey of Tutuila, plus limited surveys on Tau and Ofu, were undertaken
in 1926 by C.M. Cooke, Jr. and colleagues from the Bishop Museum (Honolulu).
Other major collections were made in 1930, and smaller collections were made at
various other times between 1920 and 1940. Localities were investigated through-
out the island, although none in the fine detail of the present survey. The material
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collected during the 1920–1940 period, now deposited in the Bishop Museum, stands
as a benchmark of the distribution and abundance of partulids on the island. Without
resurveying the 1920–1940 localities, it is not possible to make definitive statements
about specific localities, but some inferences can nevertheless be made about the tim-
ing and causes of the partulids’ decline, given that they are now rarely seen anywhere
on the island.

Samoana abbreviata
The Bishop Museum malacological collection database lists 139 collections made in
1926 and 1930 from many localities spread across Tutuila; some of these collections
include numerous specimens. The species was recorded along Alava ridge, which is
within the National Park. Clearly it was widespread and in some places abundant.
Subsequently, however, until the 1998 survey, it had not been seen alive since 1940
(Solem 1975; Miller 1993; Miller et al. 1993), and both Solem (1975) and Miller
(1993) tentatively considered it extinct. It was listed as a candidate for ‘endangered
or threatened’ status by the USFWS in 1994, although considered probably extinct.
The IUCN in 1996 listed it as ‘data deficient’, that is, probably threatened but the
IUCN had insufficient information to make that determination.

FindingS. abbreviataalive in the National Park is therefore of major significance.
It may well be extinct elsewhere on the island. However, it is clearly surviving in
extremely low numbers and is certainly highly endangered.

Samoana conica
The Bishop Museum database lists 300 collections from the 1920 to 1941 period
and from scattered localities spread across Tutuila. Some of these collections contain
large numbers of specimens. Within the area that is now the National Park, collections
were made from Alava ridge and from the upper part of the Vatia (Powerline) trail,
the present center of the species’ distribution in the Park. Solem (1975) considered
S. conicato be ‘widely distributed and abundant’. By 1992 it appeared much less
common, found alive at only one of the nine sites surveyed on Tutuila (Miller 1993).
It was listed as a candidate for ‘endangered or threatened’ status by the USFWS in
1994, and as ‘threatened’ by the IUCN in 1996. During the 1998 survey noS. conica
were seen at the site on Sauma Ridge at which the 1992 survey team recorded four
individuals (Miller 1993). It may have disappeared from this location. Nevertheless,
it was found at a number of localities within the Park, although almost always in very
low numbers. It has clearly declined dramatically and these populations in the Park
may be some of its last few.

The station at Amalau, whereS. conicawas most abundant, is within a private
inholding in the National Park. Between March 1998 and October 1998, ongoing
development in this inholding had resulted in clearing of vegetation right up to the
edge of the area populated byS. conica(andE. zebrina), and a track had been cleared
alongside the area down to the ocean. In March, 31E. zebrinawere collected during
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the timed sample period; in October a similar timed collection yielded 35 individuals.
This suggests that development had apparently not in this short period impacted
the population. However, given this collecting effort on these two occasions, these
numbers are low for a healthy population of partulids (B.C. Clarke, J.J. Murray,
personal communication). ThisS. conicapopulation remains extremely vulnerable,
and given that this is the most abundant population now known, the species should be
considered endangered.

Eua zebrina
There are 927 collections listed in the Bishop Museum database, mostly from 1926,
some from 1930, and smaller numbers from 1902 and from various years between
1921 and 1962. Some collections include hundreds of specimens. This species was
clearly extremely widely distributed and abundant, as is also attested by the enormous
numbers of shells that make up the chandeliers in the lobby of the Rainmaker Hotel in
Pago Pago (Cowie 1993). Solem (1975) still consideredE. zebrinato be ‘widely dis-
tributed and abundant’. But by 1992, it appeared much less common, found alive and
in very low numbers at only two of the nine sites surveyed on Tutuila, one of which
was in the National Park (Miller 1993). It was listed as a candidate for ‘endangered or
threatened’ status by the USFWS in 1994, and as ‘threatened’ by the IUCN in 1996.
During the 1998 survey noE. zebrinawere seen at the site on Sauma ridge at which
the 1992 survey recorded nine individuals, suggesting it may have disappeared from
this location. However, it was still present at many locations in the Park, although
rarely (except at Amalau) could it be considered abundant.

Two of the three stations harboringE. zebrinaat Amalau are within the inhold-
ing mentioned above underS. conica. As for S. conica, comparison of the numbers
collected in March during the timed sample period (181) and numbers collected in
October over a similar timed period (164) suggest that development had apparently
not yet impacted the population. The area from these two stations and along survey
route 14A (Figure 2) supports the highest concentration ofE. zebrinarecorded during
the survey, and the population densities recorded approach those of robust popula-
tions ofPartula on Moorea in French Polynesia (B.C. Clarke, J.J. Murray, personal
communications). However, as this development continues, the likelihood is that this
population will be impacted both directly by habitat destruction and indirectly by the
usual suite of factors associated with increased human activity.

The finding ofE. zebrinaon Ofu is extraordinary.This species was previously only
known from Tutuila. New island records for partulids in the Pacific are extremely rare.
Most species are single island endemics. The single population was relatively dense,
but unfortunately (as forS. thurstoni; see below) entirely outside the National Park.

Eua zebrinais therefore perhaps less close to extinction than previously thought
(Miller 1993; Miller et al. 1993). However, it has clearly suffered serious decline,
certainly since 1975 (Solem 1975), and all partulids are vulnerable because of their
slow reproduction and growth (Cowie 1992). The populations in the National Park
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are important for the future of this species, because the Park is a protected area that
will not be subject to severe development, logging, and other threats. As yet there are
no alien predatory snails (Euglandina rosea) on Ofu, so the Ofu population, although
not in a protected area, is especially significant.

Samoana thurstoni
This species was described in 1930 by Cooke and Crampton (1930) from material
collected in 1926 from ‘near the summit’ of Ofu. Only eight specimens were collect-
ed. [Although Cooke and Crampton (1930) mentioned only three being presented to
the Bishop Museum, in fact there are eight in the collections, apparently all collected
on the same expedition.] The statement of Cooke and Crampton (1930) regarding the
collection locality is misleading. In fact the collection catalog entry in the Bishop
Museum reads: ‘1/4 mi. W. of Tumu, main ridge, 1 mi. from shore, el. 900′ [274 m]’.
The species was considered extremely rare at the time. However, in 1975 it was re-
ported as ‘in fair numbers at 1,300–1,400′ [396–427 m] elevation’ (Solem 1975), and
two lots of specimens were collected and deposited in the Field Museum of Natural
History in Chicago, one containing a single specimen, the other containing nine (J.
Slapcinsky, personal communication). The survey in 1992 (Miller 1993; Miller et al.
1993) recorded a single specimen that was not collected, at the summit of Ofu. The
species was listed as a candidate for ‘endangered or threatened’ status by the USFWS
in 1994, and as ‘threatened’ by the IUCN in 1996.

At neither of the two sites from whichS. thurstoniwas recorded in 1998 could
the snails be considered as occurring ‘in fair numbers’ (Solem 1975). Only 31 in-
dividuals have ever been reported by western science, 12 of them recorded during
the 1998 survey. Clearly, additional survey work is needed to ascertain the species’
true distribution, but it seems likely that nowhere will it be found in large numbers
and what populations exist are problably all confined to the undisturbed parts of the
upper slopes of Ofu, entirely outside the Park boundaries. This restricted distribu-
tion, outside of any preserved area, combined with the species’ low population den-
sities, suggest that it is under significant threat and should be considered seriously
endangered.

Tau, Olosega

No partulids have ever been found on Tau, not during the 1998 survey, nor ever be-
fore. Why this should be is not known. Tau is the youngest of the Samoan islands,
which are generally considered ‘hot spot’ islands, with the oldest in the west and the
youngest in the east (Keating 1992). Perhaps it simply has not yet been colonized by
partulids, although in relation to its area its species richness is close to what would be
expected (Cowie 1997a).

No partulids have previously been recorded from Olosega, which with Tau and
Ofu make up the Manua Islands, and this island was not investigated during the 1998
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survey. Olosega is separated from Ofu by only a narrow, shallow strait, and the two
islands have probably been joined in the past. The apparent absence of partulids on
Olosega may simply be a result of lack of survey work. Investigation of its higher
elevations especially would be valuable.

Threats

The most publicized threat to Pacific island land snails, and especially partulid and
other tree snails, is the introduction of predatory snails, most notablyE. rosea, in ill-
conceived efforts to control the introduced giant African snail,A. fulica. However,
partulids in American Samoa were clearly in decline long before the introduction
of E. roseain 1980. On Tutuila,S. abbreviatadisappeared first (to be rediscovered
during the present survey), no doubt reflecting its relative natural rarity compared to
S. conicaandE. zebrina. Indeed, the present abundance of the three species is a clear
reflection of their natural abundances, which are indicated by the relative numbers of
museum collections of each species (above).

Thus, all three species were probably in decline prior to the introduction of
E. rosea. Reasons for this decline can only be speculated upon, but no doubt are
similar to the reasons postulated for the decline of Hawaiian achatinelline tree snails
(Hadfield 1986). Increased habitat destruction and modification may have been im-
portant. Some partulids may be more tolerant of non-native vegetation than are acha-
tinellines (e.g., Crampton 1925: pl. 9), but they probably would not survive in a
completely agricultural setting. Increased rat predation, as human populations and
therefore rat populations have increased, may have been a factor. Increasing human
population has also led to increased urban sprawl, and although much of the terrain is
too steep to build upon, development continues to encroach on partulid populations
(e.g., at Amalau; see above). Whether shell collecting was important is not known,
although huge numbers were certainly collected.

However, the apparently dramatic decline of the partulids of Tutuila since 1975,
when at leastS. conicaandE. zebrinawere considered to still be widespread and
abundant (Solem 1975), may well be attributable toE. rosea. That partulids are still
surviving 18 years after the introduction (in 1980) ofE. roseasuggests that the rate of
destruction is less than on Moorea (French Polynesia), where 10 years was all that was
needed to extirpate the entire fauna ofPartula spp. (Murray et al. 1989). However,
Moorea is smaller than Tutuila and any number of other factors could be influencing
the rate of decline.E. roseais now widespread on Tutuila, including within the Na-
tional Park (Figure 7), and it must therefore be considered a major ongoing threat. The
apparent particular vulnerability of partulids (and achatinellines), compared to other
snails, to intensive predation is probably because they grow and reproduce extremely
slowly (Cowie 1992). Because of this, it will take a long time for populations of such
species to recover from a single predation episode that destroys a significant portion
of the population (e.g., Hadfield et al. 1993).
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Figure 7. The distribution ofEuglandina roseain the Tutuila unit of the Park. Symbols as in Figure 3.

On Ofu, S. thurstonihas always been extremely rare, and the only evidence
to indicate that it has declined is Solem’s (1975) statement that it occurred ‘in fair
numbers’. However, habitat destruction (e.g., the construction of the radio tower at
the top of Tumu mountain) and modification (increasing encroachment by agriculture,
and accidental introduction of alien plants) may well be reducing its available habitat.
Unfortunately neither the known populations ofS. thurstoninor the newly discovered
population ofE. zebrinaon Ofu are in protected areas. The overall distribution of
these partulids on Ofu needs to be determined by future survey work, but they must
currently be considered severely threatened. NeitherA. fulicanorE. roseahave been
reported on Ofu. Nevertheless, they remain a threat because of the ease with which
they could be transported to the island, either deliberately or accidentally.

Conclusion

The partulids of American Samoa appear not to be as severely threatened as they were
thought to be. Important populations of three of the four species occur within the new-
ly established National Park of American Samoa (on the island of Tutuila), and can
therefore be expected to receive some protection, at least from habitat destruction and
modification. Whether they can withstand continued predation byE. rosearemains
unknown, although they do not appear to have declined in the face of this predation
as dramatically as have the partulids of other Pacific islands. Two species on Ofu
(the endemic and rareS. thurstoni, andE. zebrina, previously not known from Ofu)
are safe fromE. roseaat present because the predatory snail is not yet on the island.
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Although these unique tree snails have clearly declined drastically, perhaps we can
yet hold out some hope for their survival.
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