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The conference at Gotland University assembled over 200
Pacific Islands scholars, scientists, students and enthusiasts in

{ the island city of Visby in the middle of the Baltic Sea. Like its

B predecessors, this conference stimulated to new discussions
@ on the Pacific past, present and future. The conference was
co-chaired by Paul Wallin and Helene Martinsson-Wallin,

Gotland University and Christopher Stevenson, The Easter Island

Foundation. The VIl International Conference on Easter Island and

; S the Pacific was the first of its kind to be held in Europe and therefore .‘
i the ideas of the world of the Pacific expands to a global scale.
This volume contains 6 chapters with 40 papers on updated Pacific research in the fields

)
v

of archaeology and anthropology. Chapter 1-3 focus on Easter Island (Rapa Nui) research,
Chapter 4 on Eastern Polynesia and the question on Pacific-American contacts, Chapter
5 on the Western Pacific and Chapter 6 include Miscellaneous Papers. The main themes
at the conference were migration, identity, and cultural heritage. The keynote speech by
Professor John Flenley at the Geography Department of Massey University, New Zealand
focused on these issues from a paleobotanical perspective that clearly showed how man
changes the environment when arriving into untouched Island landscapes. With this as

a starting point and background, the discussion continued into cultural complexity and
questions on identity... We hope this collection of papers prove to be a unique and useful
contribution to future research in the Pacific area.

Editors:
Paul Wallin and Helene Martinsson-Wallin
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The Tutuila Basalt Export Industry and the 5600 km
Distribution of Samoan Adzes at ~700-600 BP

David J. Addison
American Samoa Community College

Abstract - This paper reviews the evidence for large-scale basalt tool manufacturing on Tutuila and the geographical and
temporal spread of those tools in the southwest Pacific. Since the first anthropological work in Samoa in the 1920s, Tutuila
has been known as a center of basalt tool manufacture. The last decade has seen a doubling of the number of documented
lithic manufacture and quarry sites (50), with several now securely dated to ~700-600 cal BP. A later period of 500-300 cal
BP may also be indicated. Regional distribution is greatest in the earlier period, but some evidence suggests movement of
Tutuila basalt tools in the later period, at least to nearby archipelagoes. Tutuila adzes are documented over a 5600 km
distribution from Pohnpei in the northwest to Ma’uke in the southeast. Tutuila has been long recognized as a major
production and distribution center for high-quality basalt’ tools in the southwest Pacific (e.g., Best et al. 1992, Clark 2002,
Clark 1993, Clark et al. 1997, Di Piazza and Pearthree 2001, Leach and Witter 1990, Weisler and Kirch 1996, Winterhoff
2003). This has elsewhere been termed the Tutuila Basalt Export Industry (Addison and Asaua 2006). This paper first reviews
the evidence for tool production on Tutuila, then examines where Tutuila products have been found.

Tutuila Lithic Manufacture Sites

Tutuila sits in the middle of the Samoa Archipelagoghly halfway between the temporal power ceofer
Savai'i and ‘Upolu to the west and the seat ofdhered Tui Manu’a title at Ta'u in the east (Figlije Tutuila
was built in two distinct volcanic phases. The nswghase, the Leone Volcanic Series, was activelgtmg as
recently as 1400 years ago (Addison and Asaua 20fifisonet al. 2006). However, the main part of the island
is Pliocene in age — some 1.0-1.5 million years(®dDougall 1985) — and divided into three majotcamic
provinces. It is from these older volcanics that thigh-quality Tutuila basalt comes. For reasors Hre
unclear, unusually hard, dense, fine-grained basak laid down among softer volcanic rock. Duritng t
intervening million years, the softer rock decongmbs$o a clay or lateritic matrix surrounding chuckdayers
of the high-quality basalt. Ancient Samoans eitftemd the high-quality basalt where it was expoaedhe
surface, or dug into the surrounding matrix to find

The first written record of basalt tools (Figure l#ing manufactured on Tutuila is frompalagi resident of
Manono who wrote in 1840: “At Tutuila, however faind the hard stone (Trap.) of which the Polynesidzes
and other tools were made previously to the intetida of iron” (Heath 1840). More than a half cawtlater,
Te Rangi Hiroa Sir Peter Buck recorded the namgéh@fTataga Matau basalt quarry when doing fiel@assh
for his monograph on Samoan material culture (B1@R0:330). Tataga Matau is located on the ridgésnbole
Leone Village and is the largest documented bagsitry site on Tutuila. A team of archaeologistarfrNew
Zealand investigated Tataga Matau in the late 19B6stet al. 1989, Leach and Witter 1987, Leach and Witter
1990). The etymology of this quarry’s name seemagitforward:tatagarefers to the striking action that flakes
pieces from rocks in the process of shaping thamtiwols, andnatauis an archaic word referring to a stone
adze that is fully shaped but not yet ground, pelisand sharpened. Shawn Barnes (pers. comm. 2@86)
suggested that the name may be more descriptivesghecific, and that many villages may have retetoetheir
own quarries as “tataga matau.”

To date, 50 lithic sites have been found in 28edéht villages or locations on Tutuila (Table 1hsTnumber
can be taken as a mere indication of the numbé#reo§ites that actually exist, as only a relativatyall area of
Tutuila has been systematically searched (e.grk@@89; Clark and Herdrich 1988). To date, archagists
have used the term “quarry” with variable meanimgeference to Tutuila lithic sites. Ideally, sitelsere basalt
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Figure 1. Distribution of lithic sites on Tutuila. Multiple sites at one location are represented by a single dot. White
dots = extraction sites; black dots = flaking sites; black squares = major grinding sites; inset not to scale.

Figure 2. Examples of basalt tools from Tutuila. The three objects at the extreme
right are interpreted as scrapers or graters. The others are adzes or pieces of adzes.
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raw-material was removed from the ground or exposattrops (properly “quarries”) would be clearly
distinguished from sites where tool manufacturektplace (as indicated by large amounts of flakahough
this may seem an irrelevant distinction, it hasantgnt implications for how the production of bagabls was

done, who did it, who controlled it, and how theltomoved off-island (e.g., Winterhadt al.2007).

Table 1. Known lithic sites on Tutuila (n.d. = no date; ? = date unclear).

Site No. Name or location | Visibility | Activity Size Date (cal) References
AS-34-1 Fagamalo Buried Flaking Small | post-1200 (Addison and Asaua 2006)
BP?
AS-34-34 Maloata Surface Flaking Large | ? (Ayres and Eisler 1987)
AS-34-16 Afao/Atauloma Surface | Grinding Large | n.d. (Addison 2004)
AS-34-10 Tataga Matau Surface Extraction | Large | ~600BP? (Best et al. 1989, Leach
and Witter 1987, Leach
and Witter 1990)
AS-34-39 Leone Surface Flaking small n.d. ASHPO site files
AS-34-40 Leone Surface Flaking small n.d. ASHPO site files
AS-34-41 Leone Surface Flaking small n.d. ASHPO site files
AS-34-46 Leone Surface Flaking small n.d. ASHPO site files
AS-34-47 Ologa To'i, Leone Surface Grinding large n.d. ASHPO site files
AS-34-49 Leone Surface Flaking small n.d. ASHPO site files
Not yet Leone (Puapua) Buried Flaking ? n.d. (Addison 2007b)
assigned
AS-34-18 Fagalele Surface | Grinding Large | n.d. (Addison 2004)
Not yet Malaloto Ridge Surface Flaking Large | n.d. (Best et al. 1989, Clark
assigned crater 1980)3
AS-32-6- | Malaeloa” Small | nd (Ayres et al. 2001)
F4
AS-32-7 Malaeloa Surface Flaking Large | 800-300BP | (Winterhoff 2003)
AS-32-13b | Malaeloa Surface Flaking Large | post-500 BP | (Winterhoff et al. 2006)
AS-32-17 Malaeloa Surface Flaking Small | n.d. (Winterhoff 2003)
AS-31-170 | Liko’s Mixed Flaking Small | n.d. (Ishimura and Addison
House/Pava’ia’i 2005, Ishimura and
Addison 2007)
AS-31-174 | Pulu Tree/Pava’ia’i | Surface Flaking Small n.d. (Winterhoff and Addison in
prep)
AS-31-150 | Fale O’o/Tafuna Buried Flaking Small n.d. (Ishimura and Addison
2005, Ishimura and
Addison 2007)
Not yet Airport Foaga Surface | Grinding Large | n.d. (Addison 2004)
assigned Beds/Tafuna
AS-25-55 Fatu-ma-Futi Buried Flaking Small | post-700 BP | (Walter and Addison 2005)
AS-25-72 Vai’s Quarry/Pago | Surface Extraction | Small | n.d (Currey et al. 2004)
Pago
AS-25-71 Masui’s Surface Extraction | Small | n.d. (Currey et al. 2004)
Quarry/Pago Pago
AS-25-65 Vaipito Buried Flaking Large | post-700 BP | (Addison and Asaua 2006)
AS-26-10 Fagasa Surface Extraction | Large | n.d. (Best 1993)
AS-26-11 Fagasa Surface Extraction | Large | n.d. (Best 1993)
AS-23-21 Alega Surface Flaking Large | post-700 BP | (Clark 1992, Clark 1993)
AS-23-22 Alega Surface Extraction | Large | post-700 (Clark 1992, Clark 1993)
BP?
AS-23-23 Alega Surface Extraction | Large | post-700 (Clark 1992, Clark 1993)
BP?
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Site No. Name or location | Visibility | Activity Size Date (cal) References

AS-23-24 Alega Surface Flaking Large | post-700 (Clark 1992, Clark 1993)
BP?

AS-23-29 Alega Surface Extraction | Large | post-700 (Clark 1992, Clark 1993)
BP?

AS-23-36 Auto Buried Flaking Large | post-700 BP | (Taomia 2005)

AS-23-11 Sa’ilele Quarry (Best et al. 1992)

AS-23-12 Usi Surface Extraction | Small | n.d. (Clark 1989)

AS-23-14 Usi Surface Extraction | Small | n.d. (Clark 1989)

AS-23-41 Faga'itua Surface Extraction | Large | n.d. ASHPO site files

Not yet Utusi'a 1 Surface Extraction | Large | n.d. (Addison 2007¢)

assigned

Not yet Utusi'a 2 Surface Flaking Large | n.d. (Addison 2007¢)

assigned

Not yet Amaua Surface Flaking Small? | n.d. (Addison 2007c)

assigned

Not yet Masefau 1 Surface Flaking Large | n.d. Site recently found by

assigned ASPA; no written

documentation available

Not yet Masefau 2 Surface Flaking Small? | n.d. (Addison 2007a)

assigned

AS-22-31 Asiapa Surface Extraction | Small | n.d. (Clark 1989)

AS-21-100 | Lau’agae Surface Extraction | Small | n.d. (Clark 1989)

AS-21-110 | Le’aeno Surface Extraction | Small | n.d. (Clark 1989)

AS-21-1 Tulauta Surface Flaking Large? | post-700 (Brophy 1986, Frost 1978)
BP?

Not yet Tula Surface Flaking Large | n.d. Site recently found by

assigned ASPA; no written

documentation available

Not yet Alao 1 Surface Extraction | Small | n.d. (Addison 2007d)
assigned
Not yet Alao 2 Surface Flaking Large | n.d. (Addison 2007d)
assigned
Not yet Alao 2 Surface Flaking Large | n.d. (Addison 2007d)
assigned

Investigation of the Tutuila Basalt Export Indusisyonly in its beginning stages, but several thingn be said
at this point. For areal coverage, only a smaltiporof Tutuila has been systematically searcheditluic sites.
The majority of currently known sites on Tutuilaeasisible on the surface. Only six of the knowmrsiare not
visible on the surface. This is not coincidentalclfaeological surface survey wilhly find sites visible on the
surface. Each of the buried sites was found dudrghaeological monitoring of construction activitihis
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highlights the importance of careful attention tostactivity. This is especially true if we wantegter
understanding of the timing of the developmenthef Tutuila Basalt Export Industry. Table 1 indicatieat our
understanding of lithic chronology on Tutuila comksgely from these subsurface sites found during
construction monitoring.

The currently available evidence suggests thatthers major basalt tool manufacturing on Tutuiléhe post-
700 cal BP period. It should be emphasized thatithonly the very beginning of a chronological ersianding
of tool manufacture on the island. It remains unknaf there was major production before this peribdhere
were cycles of decline and resurgence in tool petida, or if there was a steady increase througietiThe
Puapua and Malaeloa AS-32-13b sites documentadated of tool manufacture after ~500 cal BP.

The occurrence of a variety of sizes of lithic sit@l over the island suggests that the tool marufa on
Tutuila was complex and widespread. This is natwson with one quarry exploited during a disergeriod
and under one kind of production management. The tfat there are flaking areas at some distanme fr
possible quarry sources raises questions aboutssct®e and control of quarries, intra-island excleang
relationships, and the social, economic and paliEspects of basalt tool production on the isldrmt finished
tools were used, reworked, and reused repeatediffen down to a mere stub of stone — suggestshilgat
quality basalt was not universally available, omanhimum, had significant costs associated withaitquisition
(Ishimura and Addison 2005, Ishimura and AddisoA7)0The Airport Foaga Beds indicate large-scaleead
finish-grinding at a location at least 5 km fromygpossible quarry source and some 15 km from armwkn
quarry. This situation begs questions about howvalmg large numbers of tools were being finishedasdrom
guarries. Geochemical sourcing offers a techniqugénerating data to begin addressing such guastio

Johnson (Johnsoeat al. 2007) has succeeded in geochemically distinguiskjmarry material from the three
major Pliocene volcanic provinces on Tutuila, laythe groundwork for future studies to assign acté from
archaeological sites on Tutuila and beyond to palgr quarries. Recent geochemical work by Wintirho
(Winterhoff 2003, Winterhofkt al. 2007) has succeeded in distinguishing differesatissource material from
three different valleys (Tataga Matau, Maloata, Malaeloa)within a single volcanic province. The Malaeloa
sources can further be divided into three distgroups. Winterhoff documents intra-island movenafrgource
material between the source areas as well as &3 arigh no known quarries (e.g., Afao workshopssibtained
rock from sources in both Tataga Matau and Malgelbhese initial studies suggest the rich possibdifor
improving the understanding of the social, politigad economic aspects of the Tutuila Basalt Expatustry
on Tutuila itself.

Regional Distribution of Tutuila Basalt Tools

The previous section has demonstrated the scdlasaft tool manufacture on Tutuila. But where vibeetools
used? Evidence from the region suggests widesplistttbution of these Tutuila products (Table 2).

Table 2. Inter-island exchange of Tutuila basalt tools, arranged by distance from Tutuila (includes data from tables in (Clark
2002) and (Di Piazza and Pearthree 2001).

Location where Distance Quarry source Date of Reference
lithics were found | from Tutuila context
(km) where found

‘Upolu 70 Tataga Matau, Malaeloa, ~1800 cal (Best et al. 1992,
Maloata, Eastern Tutuila, BP? Winterhoff et al. 2007)
and Tutuila unknown

Manu’a, Ta'u 120 Tataga Matau ~2000 cal BP | (Best et al. 1992)

Savai’i 160 Tataga Matau Surface

‘Uvea 500 Samoan looking Surface (Sand 2006, Sand and Llau

2000)

Tokelau (general) | ~600 Tataga Matau, Maloata, (Winterhoff et al. 2007)
Malaeloa

Tokelau, Fakaofo 560 Eastern Tutuila and Tutuila | Pre-600 cal (Best et al. 1992)
unknown BP?
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Location where Distance Quarry source Date of Reference
lithics were found | from Tutuila context
(km) where found
Tokelau, 590 Tataga Matau Pre-600 cal (Best et al. 1992)
Nukunonu BP?
Cook Islands, 630 Tataga Matau Pre-600 cal (Best et al. 1992)
Pukapuka BP?
Futuna 645 Samoan looking Surface (Sand 2006)
Tokelau, Atafu 670 Tataga Matau and Eastern post-1000 (Best et al. 1992)
Tutuila cal BP
Tongatapu 910 Tataga Matau “late” (post (Best et al. 1992)
300 cal BP)
Fiji (general) ~1000 Maloata, Malaeloa Surface (Winterhoff et al. 2007)
Fiji, Cikobia ~1000 Morphology and ~500 BP (Sand pers. comm. cited in
mineralogy suggest Samoa Clark 2002, Sand et al.
2000, Sand et al. 1999)
Fiji, Vanuabalavu ~1000 Tataga Matau 790-480 cal (Best et al. 1992, Clark
(Lau) BP 2002)
Fiji, Yacata (Lau) ~1000 Morphology and Surface (Clark and Hope 2001)
mineralogy suggest Samoa
Fiji, Taveuni ~1000 Tataga Matau Surface (Best et al. 1992)
Fiji, Lakeba (Lau) ~1000 Tataga Matau 900 BP?, (Best et al. 1992, Clark
700-200 cal 2002)
BP
Fiji, Moce (Lau) ~1000 Tataga Matau Surface (Best et al. 1992)
Fiji, Namuka (Lau) | ~1000 Tataga Matau Surface (Best et al. 1992)
Fiji, Komo (Lau) ~1000 Mineralogy suggests Samoa | Surface (Best 1984)
Fiji, Ogea (Lau) ~1000 Petrology suggests Samoa Surface (Best 1984)
Fiji, Karaba (Lau) ~1000 Tataga Matau Surface (Best et al. 1992)
Fiji, Fulaga (Lau) ~1000 Tataga Matau Surface (Best et al. 1992)
Fiji, Vatoa (Lau) ~1000 Morphology suggests Surface (Thompson 1938)
Samoa
Fiji, Totoya (Lau) ~1000 Tutuila Surface (Clark and Cole 1987)
Fiji, Gau ~1200 Morphology suggests Surface (Clark 2002, Moce 1972)
Samoa
Phoenix Islands, 1070 Tataga Matau 550-750 cal (Di Piazza and Pearthree
Manra BP 2001)
Tuvalu 1300 Eastern Tutuila and Tutuila | Surface (Best et al. 1992)
unknown
Cook Islands, 1300 Tataga Matau, Eastern 600-800 cal (Allen and Johnson 1997)
Aitutaki Tutuila, and Tutuila BP
unknown
Cook Islands, 1450 Tataga Matau, Tutuila 500-700 cal (Sheppard et al. 1997)
Rarotonga unknown BP
Cook Islands, 1630 Tataga Matau, Asiapa 600-700 cal (Best et al. 1992, Sheppard
Ma’uke BP et al. 1997)
Reef/Santa Cruz 2300 Tataga Matau and Eastern Surface (Best et al. 1992)
Islands, Taumako Tutuila
Reef/Santa Cruz 2300 Asiapa Surface (Best et al. 1992)
Islands, Nupani
Reef/Santa Cruz 2300 “Samoan looking” post-750 cal | (Kirch and Yen 1982)
Islands, Tikopia BP
Solomon Islands, 2800 Tataga Matau Surface (Best et al. 1992)
San Cristobal
Pohnpei ~4000 Tutuila Surface (Ayres and Mauricio 1987)
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More than a decade ago, Best and colleagues @eait 1992) conceptualized the temporal distribution of
Tutuila tools in the region as concentric rings eatang from Tutuila. According to this scenario tive earliest
period Tutuila tools are found on the other islaimdSamoa, with later distribution to Fiji and anolithe region
(Bestet al. 1992:68-69).

In the intervening 15 years, only the southern Clstdnds (Allen and Johnson 1997, Shepprdl. 1997) and
the Phoenix Islands (Di Piazza and Pearthree 2081¢ been added. Allen and Johnson found that tze a
fragments found on Aitutaki came from Tutuila, aather specimens are likely from eastern Tutuila or
unknown Tutuila quarries (Allen and Johnson 1998)12Xwo adze fragments from Manra in the Phoenix
Islands closely match samples from the Tataga Magiaury on Tutuila (Di Piazza and Pearthree 2002).14

The Tutuila Basalt Export Industry - Summary

Tutuila was a major source of stone tools in thetlseest Pacific. The fifty known quarry and tool
manufacturing sites on Tutuila are only a small gienof such sites that are likely to exist on thland. Not
only is the geography of lithic sites on Tutuil@wamplete, there are major gaps in our understanafirrgost
aspects of tool manufacture. Questions remain abwlere tools were produced; the management of thei
production; the possibility of craft specializatiamd the timing of its emergence; the social, walif and
economic relationships between communities wherarrggs were located and the (sometimes) distant
communities where tools were produced. Finally,stjoas remain unanswered about how all of thesagdt
throughout the more than two millennia of Tutuilaistory.

Current evidence on the regional distribution oftuila basalt tools is fragmentary and has beenelgrg
dependent on the initiative of individual archagidts to do geochemical analyses on lithics thexe iaund on
islands outside Tutuila. Even this partial evideraggests how widespread Tutuila basalt was ireahtimes.
Surely there are many more islands within a 2000r&adius of Tutuila where such evidence remains dmicic
the ground.

The timing of the manufacture and off-island disfition of Tutuila basalt tools remains to be wedfided.
Evidence from Tutuila is ambiguous, but there amwing indications of large-scale production at 86®O0 cal
BP (Table 1). Sites with components earlier thas period are poorly dated and/or the associatietwvéen
dates and lithics is problematic. The late-preljsextent of large-scale manufacture is also poddied, but
two sites postdate ~500 cal BP. Interestingly, ohthese may have specialized in tools interpreedoconut
graters (Addison 2007b).

Evidence from off-island shows Tutuila basalt sgré&@oughout the Samoan Archipelago in the earljogs
of settlement (Table 2). It is unknown how exteastwol manufacture was on Tutuila at this time. dely
excavated sites at Agaripand Ulu Tree Il (Addison and Winterhoff in pregte to this period. Although
lithic manufacture was not a significant componefneither site, sourcing of the few lithics at thestes may
provide information on which quarries were usethis earliest period of Tutuila history.

Outside of Samoa, the evidence mostly corresporitls tve ~600-700 cal BP dates for large-scale tool
manufacture from Tutuila sites (Table 2). Bestiatly dated Samoan adzes in Fiji to ~900 cal BPs(B£84,
Bestet al. 1992). In an extensive review of the evidenceSamoan lithics in Fiji, Geoff Clark suggests that
650-450 cal BP is more likely (Clark 2002). Mor¢hic samples from well dated stratigraphic conteats
needed. Currently all samples but two are fromlthe Group; wider geographic sampling in Fiji woudd
helpful. With 22 Samoan tools or flakes, Fiji curtlg has most of any archipelago with known Samstame
imports.

Tutuila tools in Tokelau and Tonga are unexpectéally given the proximity of these islands to Tlatubut
sites with lithics clearly dating to earlier perfocemain to be found. Proximity and oral historggest strong
links between Samoa and Futuna/‘Uvea (Sand 200éyckEmical characterization needs to be done on the
“Samoan-looking” tools that have been found on ¢histands. Nearby Niuatoputapu and Niuafo’'ou as® al
likely candidates for having Samoan adzes (FiggreR&gional weather patterns and parameters sutiogin
traditional voyaging technology suggest that Tatwilas ideally located for contact with a varietyistdnds in

the region and this needs to be accounted forsgaudsions of tool distribution (e.g., Di Piazza &wehrthree
2001).
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Figure 1. Regional locations mentioned in the text. Base map courtesy of Peter Minton
(http://www.evs-islands.blogspot.com).

At 5600 km (from Pohnpei to Ma'uke), the geograpmpcead of Tutuila basalt is the largest knowrridhistion

of any material in Oceania. It surpasses the Oceapiead of Bismarck Archipelago obsidian, although
including the Indonesian spread of the latter matseslistribution some 6000 km (Summerhayes 2006
recently published evidence for Hawai'i basalt e tTuamotu Islands also involves a shorter distance
(Collerson and Weisler 2007).

So far, lithics from the region geochemically s@mado Tutuila have been adzes or waste flakes.cilifg
modified flake tools interpreted as coconut grafgusi) or vegetable peelerag) show a high degree of
uniformity and occur in sites all over Tutuila. Acently discovered site in Puapua (Leone Villagay mave
specialized in these tools (Addison 2007b). Ano8ier in the lagoon in front of ‘Auma (Leone Vilfy has a
high number of these tools (Suafo’a-Taua'i persngn) and may have also been a specialized manuéasite.
These tools may have also been distributed ingben.

Much research awaits both in Samoa and in the megio develop a deeper and more comprehensive
understanding of the Tutuila Basalt Export Industry
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Notes

! Although geologists make finer distinctions, | beesalt to refer to the range of basaltic rock tban Tutuila
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2 Strata with abundant lithic-manufacture debrifagamalo were not directly dated, but are stratijcally
above a date of 1218+40 BP (WK11507).

3Clark apparently mistook this site for part of TgsaVatau, but Besit al.consider it a separate site.

*Winterhoff et al. (in press) indicate that “muchtoé [Malaeloa] valley and its hillsides were pkoé tool
production.”

® Excavated by Frederic Pearl and Suzanne Eckeaos.

®This site is exposed at low tide. | interpret itasing been deflated.
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