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ABSTRACT 

Between 19 August and 28 August, 2002 and 30 April and 1 May 1, 2003 an 
Inventory Survey with subsurface test excavations was conducted on the proposed 
Wai`anae Regional Park parcel (TMK:8-5-02:11).  Much of the project area surface has been 
badly disturbed by historic grading for the railroad as well as recent grading and dumping.  
Three of five previously recorded sites were re-evaluated and subsumed under the State 
number 50-80-07-3967, which was assigned to the project area in 1992 after Hurricane Iniki 
exposed a human interment in the southwest corner of the parcel.  Two previously recorded 
sites have been destroyed, while four previously unrecorded features were located. 

A systematic shovel testing program identified two subsurface cultural deposits and 
areas of intact dune deposits along the coast.  Testing on the coastal flats, in inland features, 
and in selected sinkholes provided evidence that the area was likely used periodically for 
fishing and possibly small-scale agricultural endeavors. 
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 INTRODUCTION 

 At the request of the City and County of Honolulu, Department of Design and 
Construction (CCH, DDC), AMEC Earth and Environmental (AMEC), and it’s subcontractor 
Pacific Consulting Services Inc. (PCSI), conducted an archaeological inventory survey and 
developed a burial treatment plan (BTP) for the proposed Wai`anae Regional Park parcel 
(TMK:8-5-02:11) in Wai`anae Kai Ahupua`a, Wai`anae District.  The project included a 
program of systematic field survey, shovel testing, and test excavations.  The inventory 
survey was conducted over two weeks between 19 August and 28 August, 2002.  Two 
additional days were spent in the field on 30 April and 1 May 1, 2003.   

 The field crew for the project consisted of Richard Nees, Constance O’Hare, Laura 
Gilda, and Steve Clark.  Dennis Gosser (M.A.) served as Principal Investigator.  The 
inventory survey was conducted in accordance with requirements outlined by the State 
Historic Preservation Division (SHPD), Department of Land and Natural Resources 
(DLNR), and the Hawaii Revised Statutes (Chapter 13).  Mary Riford and Constance O’Hare 
conducted the laboratory analysis. 

PROJECT AREA  

 The 19.5-acre project area is located in Wai`anae on the leeward coast of O`ahu, 
northwest of Pōka`ī Bay.  The project area borders Wai`anae High School on the north, 
Wai`anae Boat Harbor on the south, Farrington Highway on the east, and the Pacific Ocean 
on the west (Figures 1, 2, and 3). 

Geology and Topography 

 The leeward coastal plain of O`ahu is an ancient fringing coral reef that formed 
during higher stands of the sea, primarily during the plus-25 foot Waimanalo Stand, and 
emerged during later eustatic subsidence, from approximately 26,000 to 36,000 years ago 
(MacDonald and Abbott 1970) to as recent as 4,000 to 5,000 years ago (Pollack 1928).  The 
emerged reef, known as karst topography, has an irregular surface that has eroded and 
fissured over time to form large pockets, depressions, and hollows, some of which have 
collapsed to form sinkholes.  Portions of the Wai`anae project area are underlain by this 
fossil fringing reef. 

 The coralline bedrock along the shoreline of the project area tilts down slightly from 
the southeast to the northwest; exposed sinkholes, depressions, and coralline rubble are 
more common in the southeast, while the bedrock is buried under dune sand and 
terrigenous sediments in the northwest.  Elevations in the project area range from sea level 
on the coast to approximately 3-4 m above sea level at Farrington Highway.  A modern 
drainage channel within the project area abuts the boundary on the north, and most of the 
project area inland of the beach has been disturbed by bulldozing, grading, and construction 
fill.  Several dirt roads cross the project area.   
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 Figure 1.  Location of Project Area on U.S.G.S. Waianae Quadrangle Map (1983) 
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Figure 2. View of Project Area Looking North to Wai`anae High School and 
Kamaile`una Ridge.  

Figure 3. View of Project Area Looking Southeast towards Wai`anae Boat Jetty. 
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Soils 

 Foote et al. (1972:29 and Plate 36) categorizes the project area as Coral Outcrop 
consisting of coral or cemented calcareous sand.  Part of the Lualualei-Fill land-Ewa 
association, the soil is classified as:  

deep, nearly level to moderately sloping, well-drained soils that have a fine 
or moderately fine textured subsoil or underlying material, and areas of fill 
land; on coastal plains (Foote et al. 1972:6).  

 The project area contains moderately shallow Ewa Series silty clay loam and 
imported fill on 0 to 3 percent slopes.  Additionally, there are significant calcareous beach 
sand deposits along the coast above the surf zone.  The sand deposit fringes the beach 
frontage above the surf zone and expands inland in the northwest corner.  The sands 
continue northwest along the coast at least to the Makaha Surfside Apartments (north of 
Wai`anae High School) and may extend mauka to Farrington Highway (Cordy 2002).  It is 
likely that these sands were once dune fields before historic construction in the area.  
Portions of the current project area include filled land, presumably associated with railroad 
and military construction (see Background and Results sections below). 

Climate 

 The Wai`anae coast is a hot and dry plain supporting a semi-arid landscape in the 
rain shadow of the Wai`anae Range.  Between October and April, the Kona trade winds 
come from the southwest, sometimes bringing strong storms and generating the majority of 
the annual rainfall, which ranges between 0.5 to 5.0 inches per year.  Temperatures on the 
coast range from highs of 80 to 90 degrees Fahrenheit in August to lows between 60 and 70 
degrees Fahrenheit in January (Armstrong 1983:62-65).  

Flora 

 Bulldozing, grading, and periodic fires have badly disturbed the project area. 
Because of this, kiawe (Prosopis pallida) and various low grasses dominate the landscape.  
Other identified plants on the interior flats, mostly growing on imported fill, include klu 
(Acacia farnesiana) and koa haole (Leucaena leucocephala).  Coastal vegetation such as naupaka 
kahakai (Scaevola sericea) and sea heliotrope (Messerschmidia sp.) grows sporadically along the 
low coastal bluffs (Wagner et al. 1990).  Additionally, students from the Honolulu 
Community Action Program at Wai`anae High School have cultivated native species in the 
northwest portion of the project area.  

Fauna 

 Few terrestrial animals were observed in the project area; several mongoose 
(Herpestes auropunctatus), were noted (Tomich 1986).  Non-native bird species including 
zebra doves (Geopelia striata), common myna birds (Acridotheres tristis), and red-crested 
cardinals (Paroaria coronata) are ubiquitous along the coast (Munro 1982).   



 5

 Two native shrimp species—the native, red, brackish water shrimp `opae ula 
(Halocaridina rubra) and Metabetaeus lohena—were observed in two of the sinkholes in the 
seaward portions of the project area.  These wet sinkholes contain brackish water, the level 
of which fluctuates with the ocean tides.  The salinity of the water in one of the wet sinks 
was 20 parts per thousand (based on salinity tests conducted on October 15, 2003 by Mr. 
Mike N. Yamamoto, Division of Aquatic Resources, Department of Land and Natural 
Resources).  

Marine Environment 

 The offshore marine environment in the project area was an important resource for 
pre-Contact and post-Contact inhabitants of the region.  Three ecotones—the supralittoral, 
the eulittoral, and the sublittoral zones—support unique marine resources along the 
leeward coast (Kay 1979:6-12).  Archaeological sites in coastal areas typically include the 
shell remains of species common to the supralittoral and eulittoral such as pipipi (Nerita 
picea), leho (Cypraeidae), opihi (Cellana exarata), as well as urchin (Echinometra spp. and 
Heterocentrotus spp.) and fish remains (predominately Scaridae, Labridae, Acanthuridae, 
Monocanthidae, and Tetradontidaeremaine). 

Hydrology 

 There are no known freshwater sources within the project area.  Kaupuni Stream 
drains into Pōka`ī Bay approximately 500 m south of the project area.  To the northeast, at 
the base of Kamaile`una Ridge, Keko`o spring fed a large swamp cultivated in kalo into 
historic times (Cordy 2002:1). 

BACKGROUND RESEARCH 

 This section provides various components of research on background information, 
including historic background information (including the early post-Contact and sugar eras, 
Land Commission Awards (LCA), previous archaeological studies, and information from 
public consultation.  

HISTORICAL BACKGROUND 

 The legendary, late pre-Contact, and post-Contact history of Wai`anae has been 
discussed in detail by several authors (Cordy 2002; Flood et al. 1994; Krauss et al. 1973; 
Schilz et al. 1994).  To summarize, northern Wai`anae District was densely populated during 
the late pre-Contact and early post-Contact periods.  However, following the introduction of 
infectious diseases and early post-Contact economic changes, the population was decimated 
from an estimated 4,000 to 6,000 at contact to approximately 500 people living in coastal 
Wai`anae by 1870 (Flood et al. 1994; Krauss et al. 1973:29).  

 Flood et al. (1994) and Cordy (2001) provide specific background concerning the 
coastal portions of Wai`anae Ahupua`a, including the project area.  This information is 
summarized below. 
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 Pōka`ī Bay was named after a chief from “Kahiki” who is said to have planted the 
coconut grove along the banks of Kaupuni (Wai‘anae) Stream (Thrum in Sterling and 
Summers, 1978).  Captain George Vancouver first described the area in March 1793.  
Vancouver was on his second exploration voyage to Hawaii for the British government at 
the time.  He writes: 

Not far from the S.W. point [Kaneilio Point] is a small grove of shabby 
cocoanut trees, and along those shores are a few straggling fishermen’s huts.  
Nearly in the middle of this side of the island is the only village we had seen 
westward from Opooroah [Pu‘uloa at the entrance to Pearl Harbor].  In its 
neighborhood the bases of the mountains retire further from the sea-shore, 
and a narrow valley, presenting a fertile cultivated aspect, seemed to 
separate, and wind some distance through the hills.  The shore here forms a 
small sandy bay.  On its southern side, between the two high rocky 
precipices, in a grove of cocoanut and other trees, is situated the village.  
[Vancouver 1984:217]. 

Wai‘anae, Early Post-Contact, 1820-1840 

 Following the conquest of O‘ahu Island by King Kamehameha I, High Chief Boki 
(Kamauleule), a younger brother of Kalanimoku (governor of Maui), and a nephew of 
Kamehameha I’s favorite wife, Ka‘ahumanu, was appointed governor of O‘ahu.  Later, 
when the lands on O‘ahu were redistributed among the chiefs, Boki was granted two 
ahupua‘a, Wai‘anae and Halawa.  He appointed a minor chief, Aua, as the chief of Wai‘anae, 
and Kaapuiki as the overseer (konohiki). (Foreign Testimony 1850-1855; 9:301). 

 Several events during the Early Post-Contact period had impacts on the area around 
Pōka‘ī Bay.  Among them were the sandalwood trade between 1818 and 1828; the 
persecution of the Catholic Missionaries and native Catholics between 1827 and 1839; and 
the adoption of the “5th commandment” prohibiting distillation and sales of liquors after 
1829.  However, there is no direct evidence that these events involved the project area.  
Pierce (1965), Corney (1896), and Reynolds (1989) provide detailed discussions of the 
sandalwood trade, while Yzendoorn (1927) and Kuykendall (1938) discuss the Catholic 
Mission and alcohol production, respectively. 

Wai‘anae, 1845-1917 

 Later impacts to Pōka‘ī Bay included the native acquisition of fee simple lands in 
1847/1843, the establishment of sugar cane fields and the Wai`anae Sugar Company mill at 
Wai‘anae in 1880, and military occupation of the area during World War II.  

Land Claim Awards 1845-1862 

 Under the 2nd Organic Act, natives were given tenure over pieces of land.  In 1845, a 
Board of Land Commissioners, appointed by the Hawaiian Government, began taking 
applications and testimonies from native tenants for Land Claim Awards (LCA) for the 
lands.  Lands were divided between the government, the royalty, and the native tenants by 
a law known as the Mahele.  In the division of lands, the ali‘i and the government received 
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approximately 1,500,000 unimproved acres each; the king approximately 1,000,000 
unimproved acres; and the tenants slightly less than 30,000 improved acres (Kuykendall 
1938:269-299).  There were no Land Commission Awards present in the subject parcel 
(Figure 4).  

Wai`anae Sugar Plantation, 1880 

 Honolulu Judge, Hermann A. Wideman established the Wai`anae Sugar Company in 
1879, and it was chartered on October 2, 1880 (Department of the Interior 1880; 13:283).  
Initially, Judge Wideman secured water by drilling, and secured lands for the proposed 
sugar cane plantation through estate auctions, private land purchases in 1878 and 1879, and 
from the Bishop Estate in 1879. 

 Auction purchases included the estate of Debora Haakulou (R.P. 4874.1) sold in 1878, 
and ten acres (R.P. 4874.1) sold in 1879 by the guardian of Kalehua (Bureau of Land 
Conveyances 1878:54.364-65; 1879:60.98-99).  LCA 877 apana 2 (exclusive of apana 1, site of 
the Roman Catholic mission) was deeded to Wideman from Kalehua (deeded from Keana in 
1872) on December 17, 1879 (Bureau of Land Conveyances 1879:61.441-442).  Apana 2, 
Kahua, Halekula of Pahoa, Wai‘anae-Kai was obtained from C.R. Bishop, President of the 
Board of Education, for $1.00 on September 1, 1879 (Bureau of Land Conveyances 
1979:63.57-58). 

 The Bishop Estate lands included Lupoko Fishpond (LCA 7713).  On January 1, 1881, 
Wideman deeded the “houses, buildings, improvements, mills, steam engine, railroad 
fixtures, and machinery” to the Wai‘anae company (Bureau of Land Conveyances 1853-
1922; 69.131-133). 

 Wai`anae Plantation manager, Julius L. Richarson built the first plantation manager’s 
house on the site of Kahoalii Heiau (McAllister’s site 156).  In 1910, a Wai`anae Sugar 
Company plantation manager, Mr. Meyer, built a house on the site of ‘Haua’ Heiau (Krauss 
et al. 1973: 38-39, 93).  Some of the stones of the heiau had been removed in 1870 for fence 
building.  The remaining stones were used by Richardson to enclose the premises of the 
plantation manager’s house (McAllister 1933:114). 

 There was a small Chinese community with private sugar cane fields in Wai‘anae 
before the introduction of the Wai`anae Plantation.  In addition to that community, 
technicians and about 60 Chinese laborers were brought in for the Wai`anae Sugar 
Plantation (Krauss et al. 1973:38, 41).  The 1880/1881 Hawaiian Directory lists Wai`anae 
Sugar Plantation as employing about 150 men and having 250 acres of 6,132 acres under 
cultivation (Browser 1880:409). 

 During the 1880s, the Wai`anae Sugar Plantation built a sugar mill, expanded 
cultivated cane fields, installed flumes, constructed housing and warehouses, and built an 
internal railroad.  The Oahu Railroad was extended from Honolulu to Wai‘anae in 1895, and 
a saloon established by Maritaro Yamasaki was built on the corner of Government and 
Plantation Roads, across from the railroad depot, in 1896 (Krauss et al. 1973:62).  Hawai‘i 
directories list the “Wai`anae Saloon” in business from 1904/05 through 1917 (Husted 
1904/1904-1910; Polk-Husted 1911-1917).  A railroad track used to pass through the project 
area (see Figure 4). 
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Modern Development of Wai‘anae 

 Albert Dung, a resident of Wai‘anae shortly after the turn of the century recalled 
that: 

We all attended the Wai‘anae School that was located next to the Catholic 
church on the Old Government Road…The business area of Wai`anae – and 
actually this was the town – was located on the Old Government Road.  
Business like the Wai`anae Plantation Office were there.  At one end of the 
plantation building was the post office.  There were also the Lau Tang Store, 
the A.K. Chong Store and the Tamura Store…the railroad depot was a Pola‘i 
Bay [Wai‘anae Coast Culture and Arts Society 1986:16-17]. 

“…In Wai`anae, we did our shopping at Hong Tong’s, Yamashita’s, 
Yamasaki’s, A.K. Chong’s and the Tamura stores.  We bought our poi from 
the Alena poi factory, a Chinese-owned factory here in Wai`anae (Helen 
Hoopuiainaokakina Kulolia Meyers in Wai`anae Coast Culture and Arts 
Society 1986:122). 

 Twenty-three taro planters are listed in the Wai‘anae District in 1900 (Polk-Husted 
1900:774); none are listed between 1917 and 1923, and Coy Ling is listed in 1924 (Polk-
Husted 1924:744).  No fishermen are listed for the Wai‘anae District in 1900.  Under ancient 
Hawaiian fishing rights, rights were owned by the king and extended from the high water 
mark seaward for a marine league (Department of the Interior, Privy Council, 1850).  Under 
the 1839 “Bill of Rights,” “…only owners of rights and their tenants are entitled to fishing in 
the goruns, and the owner (konohiki) is entitled to all tabued fish” (Honolulu Advertiser 
1923:12).  Unless judicated Hawaiian fishing rights ceased on June 14, 1903 (Bowers 
1905:759).  In 1923, the territorial government is listed as owner of the unjudicated coastal 
fishing rights off of Wai‘anae ahupua‘a (Honolulu Advertiser 1923:12).  The first Wai‘anae 
commercial fisherman, T. Ono, is listed in 1921 and 1922 (Polk-Husted 1921:1407; 1922:1459).  
Other Wai‘anae commercial fishermen were: Asada Rina listed from 1922-1926; Asada 
Yoshitada 1927-1940; S. Yamasaki 1925-1927 (Polk-Husted 1922:1459; 1923:1499; 1924:740; 
1925:763; 1926:785; 1927:767; 1929/30:819; 1931:836; 1935/40:879), and Maso Asada in 1947 
(Polk-Husted 1947:1182). 

 Pōka‘ī Bay beachfront (TMK 8-5-13: Plat 1) was declared a military reserve by 
Executive Order 8109 on November 13, 1930. 

…after December 7, 1941, we couldn’t go to the beach like before.  The 
military had strung out barbed wire coils and angle irons all along the beach 
[Charles Hanohano in Wai‘anae Coast Culture and Arts Society 1986:34]. 

 The onset of World War II established the coast of Wai‘anae and Pōka‘ī Bay as a 
United States military practice range.  The Japanese Language School in Pōka‘ī Bay was 
converted by the military for the U.S.O. Recreation Center.  Wai`anae Sugar Company, 
dependant upon Oahu Railroad services, did not recover after the impacts of World War II.  
Both the plantation and the railroad were discontinued in 1947.  Wai`anae Sugar Company 
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lands were purchased by Chin Ho, a residential land developer in 1947 (Krauss et al. 
1973:84, 102, 136-137, 140, 148).  

PREVIOUS ARCHAEOLOGY 

 Archaeological research in Wai`anae District is nearly a century old (Thrum 1907).  
Early archaeology in Wai`anae mostly focused on large sites of social importance, such as 
heiau (McAllister 1933).  Since the 1960s, archaeological studies have expanded to include 
the systematic identification of all cultural resources within project areas.  The Bishop 
Museum’s Makaha Valley project (Green 1980) introduced settlement pattern archaeology 
on the Wai`anae coast and still provides archaeologists with data pertinent to regional 
archaeological research.   

 At least six heiau or ceremonial sites have been recorded within Wai`anae Ahupua`a 
near the project area (McAllister 1933).  Keaupuni Heiau (Site 155; reported as destroyed) 
was located south of the project area on the north bank of Keaupuni Stream where it enters 
Pōka`ī Bay.  Upstream (approximately 1000 m) from Keaupuni Heiau, Kahoali`i Heiau was 
also located on the north bank in Leohano-iki `ili (Site 156, reported as destroyed).  

 Further south, Kū`īlioloa Heiau on Kāne`īlio Point (Site 153) is partially restored. 
During restoration, a carbon sample was collected and dated to 1110±50 years old 
(uncorrected), or approximately AD 850 (Riford 1984).  However, volcanic glass hydration 
rind dating yielded a date in the sixteenth century (Tao 1979).  Pu`upahe`ehe`e Heiau (Site 
152) was located east of Kū`īlioloa on Pu`upahe`ehe`e ridge.  McAllister (1933:112), 
referencing Thrum (1907), notes that Pu`upahe`ehe`e may have been a luakini class heiau. 

 North of the project area, Kamaile Heiau (Site 161) is located on Kamaile ridge 
(Hommon 1978) above the pre-Contact/early post-Contact village of the same name (Cordy 
2001, 2002).  McAllister (1933:114) discusses another destroyed heiau (Kāneikapualena 
Heiau, Site 160) southeast of Kamaile Heiau, mauka of the current project area. Little is 
known about this heiau except that the chief Kawelo stopped there to offer a sacrifice. 

 Flood et al. (1994) details previous archaeological projects in Wai`anae Kai up to 
1992; other recent work in Wai`anae includes large projects inland at Wai`anae Ranch 
(Cordy et al. 2001), Lualualei (Dixon et al. 2002; Haun et al. 1991), and Nānākuli Valley 
(Cordy 1993; Pak and Cordy 1990).  Smaller projects pertinent to the current study include 
Flood et al.’s (1994) inventory survey approximately 700 m east of the project area (across 
Farrington Highway), multiple projects at the Wai`anae Army Recreation Center on the 
coast, south of Kaupuni Stream (Hammatt et al. 1985; Riford 1984, Schilz et al. 1994; Streck 
1986), and multiple projects or inspections at the Makaha Surfside Apartments, on the coast 
northwest of Wai`anae High School (Cordy 2002; Kawachi 1992) (Figure 5).  

 The study by Flood et al. (1994) was conducted in a nearby area (TMK: 8-5-28: Por. 
42) containing karst topography similar to the Wai`anae Regional Park parcel.  Their study 
documented surface archaeological features including modified and unmodified sinkholes.  
While no dates were obtained from traditional features, the survey and testing indicated 
that Hawaiian use of the karst environment included habitation and cultivation.  Evidence 
of cultivation included relatively rock-free soil layers in sinkholes that contain charcoal 
flecking and small quantities of marine shell.  Paleontological remains of birds were present 
in layers pre-dating Hawaiian occupation.  Post-Contact use associated with ranching and 
military activities was also documented. 
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 Davis’ (1995) landmark archaeological and paleontological study in the karst 
topography of Barber’s Point should be mentioned briefly here because of the similar 
environment to the Wai`anae Regional Park parcel.  Based on radiocarbon dates, Davis 
suggests that pre-Contact Hawaiians began to explore the karst topography in the Barber’s 
Point region between A.D. 600-1000 (Davis 1995:454).  By A.D. 1400-1600, Hawaiians were 
utilizing the sinkholes in this harsh environment for habitation as well as cultivation 
activities (Ibid). 

 Sinoto (1975) conducted a reconnaissance survey of the current project area, and 
recorded five archaeological sites, including two enclosures, two L-shaped walls and a 
linear wall (Table 1).  In Table 1, the first column lists the site number.  The second and third 
columns provide site type and function.  The fourth column provides information based on 
the current survey. 

   Table 1.  Archaeological Sites Recorded by Sinoto in Wai`anae Regional Park Parcel. 

Site 
Number  

Site Type Function Current Observations 

4822 Enclosure Animal pen Observed during this project 
4823 L-shape Unknown Not observed during this project; 

probably destroyed by recent bulldozing 
activities 

4824 Wall Unknown Not observed during this project; 
probably destroyed by recent bulldozing 
activities 

4825 Enclosure Unknown Partially destroyed by bulldozer, 
observed during this project  

4826 L-shape Unknown Observed during this project 

 In the early 1990s, State Historic Preservation archaeologists made several visits to 
the Wai`anae Regional Park parcel to investigate a human burial eroding out of beach sand 
in the southwest corner of the project area (Kawachi 1992).  The remains were identified as a 
primary burial in the flexed position, two-thirds complete; the interred was likely an adult 
female based upon the gracile appearance, fused epiphyses, and a premolar.  The in situ 
remains were left in place and covered with sand and stones. 

 Kawachi’s 1992 letter report states that Wai`anae Regional Park was given a State 
site number (50-80-07-3967) in 1988 after sites were observed by the SHPD staff, who were 
invited out to the park by Mr. Sol Naone.  The letter does not mention the five site numbers 
already reported by Sinoto (1975). 

 Kawachi (1992:2) reported that Mr. Naone had adopted the Wai`anae Regional Park 
parcel through the City and County’s Park and Recreation Department, and that students 
had built enclosing walls around some of the sinkholes, had cleared most of the park’s 
underbrush, planted gardens, and built a road.  

 Wai`anae resident Mr. Glen Kila informed Ms. Kawachi in a September 18, 1992 
phone conversation that the park area was a known burial ground of the Kamaile complex 
(Kawachi 1992:2).  Mr. Kila’s father told him of the burials although he (Mr. Kila) had not 
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seen them himself.  Mr. Kila also told Ms. Kawachi that he knows the families that have 
members buried in the sinkholes. 

LAND USE SUMMARY AND FIELD EXPECTATIONS 

 The pre-Contact settlement pattern in Wai`anae is characterized by a relatively 
sparse initial permanent occupation of the coast between AD 1200 and 1400 (possibly as 
early as AD 850; Hammatt et al. 1985; also see Riford 1984), and population growth and 
expansion into inland areas between AD 1400 and 1650.  Permanent habitations, temporary 
habitations, and evidence of dryland agriculture are common in the valley interiors, as are 
ceremonial and burial sites (Cordy et al. 2002; Dixon et al. 2002).  

 On the coast, human burials have been recovered from dune areas in multiple areas 
in Wai`anae Ahupua`a.  In addition, there is evidence of occupation (e.g., exposed shell 
midden and artifacts) not associated with surface features (Cordy 2002; Riford 1984). 
Directly behind the coast, a complex mix of dense occupation (Kamaile village to the north, 
Wai`anae village to the south of the project area), kalo fields (lo`i), and fishponds existed 
during late pre-Contact times.  Expedient use of more barren landscapes such as karst 
topographies (exposed coralline bedrock), possibly for temporary shelter or horticulture, is 
also indicated in the area directly behind the beach (Denham et al. 1992; Flood et al. 1994).  

 Based on previous archaeology in the project area as well as the region, it is expected 
that additional human burials, as well as subsurface cultural deposits, may be present in the 
dune area fronting the shoreline.  It is also anticipated that minimal surface features will be 
encountered (Sinoto 1975). In addition, it is expected that modified and unmodified 
sinkholes on the property may contain evidence of pre-Contact habitation and/or 
cultivation. 

PUBLIC CONSULTATION 

 Because the parcel is slated for future use as a City and County regional park, and 
has the potential to contain Native Hawaiian burials, public consultation was warranted for 
the inventory survey of the parcel.  AMEC staff members Mr. Steve Clark (Manager, 
Cultural Resources Unit) and Mr. Andrew Tomlinson (GIS Specialist) gave a brief 
presentation regarding the archaeological inventory survey of the proposed Wai`anae 
Regional Park parcel to a meeting of the Department of Parks and Recreation Committee of 
the Wai`anae Neighborhood Board. 

 Based on recommendations from the City and County, Department of Parks and 
Recreation, and from the State Historic Preservation Division (SHPD), the following 
residents of the Wai`anae area were contacted: Ms. Neddie G. Waiamau-Nunuha, Mr. Sol 
Naone, Mr. William Aila, Mr. Alika Silva, and Mr. Glen Kila.  Relevant information 
regarding the consultations is summarized below.   

 Ms. Neddie G. Waiamau- Nunuha, a teacher at the Honolulu Community Action 
Program located adjacent to the park and south of the Wai`anae Boat Harbor, indicated to 
us that she remembered playing in this area, but didn’t provide information about the land 
use history of the parcel.   She has developed her own plan regarding park use, and several 
of her students participated in the inventory survey for a day. 
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 Mr. Sol Naone, a Wai`anae resident for over 40 years, agreed to meet with us on 
September 6, 2002, to share his knowledge of the project area.  He also discussed several 
places of cultural interest along the Wai`anae coast, including Pōkaī, Mākua, and Kamaile.  
Confirming Kawachi’s (1992) information, Mr. Naone informed us that during the late 1980s 
to the early 1990s, he ran the Adopt-a Park program and began cleaning the Wai`anae 
Regional Park parcel, to beautify and make it safer for community use.  During this period, 
and with the use of a small bulldozer, he improved access by building at least one dirt road.  
He also cleared vegetation, built walls around a number of sinkholes and kiawe trees in the 
vicinity of the wet sink (with `opae ula) and lined the new road with low coral walls.  Many 
of the existing walls in the seaward portion of the park were built under his guidance.  

 In late August 2002, PCSI archaeologists were informed by Dr. Ross Cordy of SHPD 
that Mr. Glen Kila and Mr. Alika Silva knew about burials in sinkholes in the project area, 
and were asked to meet with them before testing the sinks.  On September 14th, Mr. Steve 
Clark met with Mr. Silva, his mother, two other family members, Mr. Glen Kila, and Ms. 
Kahaulani Nunuha, and was informed that they represented four interrelated families from 
the Wai`anae community.  Mr. Clark asked if he could record the meeting.  He was asked 
not to record the meeting and honored this request.  

 During this meeting, Mr. Kila and Mr. Silva were asked if they had any information 
regarding burials in sinkholes in the park parcel and they indicated that they knew where 
burials were located.  Mr. Kila also recounted a story he had heard of members of a 
Philippine religious sect removing the patellae (knee cap bones) from various burials in the 
park in the 1940s (their removal related to the religious practices of this particular sect).  
Reportedly, the patellae were returned by the sect and re-interred by the Silva and Kila 
`ohana.  Both Mr. Silva and Mr. Kila indicated that the project area served as the burial 
grounds for nearby Kamaile Village. 

 After a short walk within the park, including walking among many of the sinkholes, 
Mr. Kila remarked that this area, where he used to come to play, fish, and get together with 
his family, had changed drastically in twenty years.  Consultation with the Silva and Kila 
`ohana continued from September 2002 to August 2003 and did not provide direct evidence 
regarding the location of human burials in sinkholes in the parcel (Letter to SHPD, February 
2003a; Letter to SHPD, April 2003). 

METHODS AND PROCEDURES 

 There were three components of the current fieldwork: pedestrian survey, shovel 
testing, and test excavations.  The methodologies employed for each are discussed below, 
and have been detailed in a Work Plan for the inventory survey (Gosser 2002a and 2002b; 
Letter to SHPD February 2003b). 

PEDESTRIAN SURVEY 

 Two crewmembers, spaced 10 m apart, conducted a 100% pedestrian survey of the 
project area.  In general, transect lines were walked in a mauka-makai orientation.  Visibility 
was good throughout the project area.  In some areas near dirt roads, large trash mounds  
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were present; these areas were avoided because of potential health hazards.  Although 
evidence of large scale bulldozing was visible throughout the parcel, there are intact 
portions of the original karst landscape.  

 When discovered, archaeological sites were marked with blue and pink flagging 
tape and located on a field map using permanent and topographic landmarks; Global 
Positioning System (GPS) readings were taken if satellite coverage was available.  Once 
located, site data were recorded on standard forms. Information included site size, site type, 
shape and methods of construction of features, and the presence or absence of surface 
material.  Scale plan view maps were drawn and included feature locations and 
architectural information if necessary.  Sinkholes recorded were either located by GPS or 
tied into sinkholes with GPS points. 

SHOVEL TEST PROBES 

 Based on indirect evidence suggesting that subsurface archaeological deposits were 
likely to be present in the dune areas within the parcel, a systematic shovel-testing program 
was developed to map the subsurface extent of the dune sand deposits along the shoreline, 
and to document the stratigraphy, including subsurface archaeological deposits.  

 To conduct the shovel testing, a cardinal grid was established over the western 
portion of the project area.  Shovel test probes (STP) were then excavated along the north-
south centerlines at 10-30 m intervals, depending on the results of each test.  From the 
centerline, tests were conducted in a similar fashion along east-west lines.  This 
methodology continued until a reasonable horizontal and vertical subsurface map was 
constructed.  

 At each STP location, probes ranging from 0.5 by 0.5 meters (m) to 1.0 by 1.0 m were 
excavated; the objective was to continue each probe to the coralline bedrock.  The STPs were 
excavated with picks and shovels, and, at times, a sand auger.  Material removed from STPs 
was passed through 1/8”-mesh screen and qualitatively noted, but not quantified.  Only 
selected, diagnostic items were collected from the STPs excavation.  For STPs in dune sand 
areas, where the unconsolidated nature of the sand layers caused sediment slumping after 
reaching depths ranging from 50-60 centimeters below surface (cmbs), a sand auger was 
used to excavate down to the surface of underlying coralline bedrock.  Soil profile 
information (color, texture, content, top and base measurements for each layer, and 
boundary information where visible) was collected for each STP; the extent of sediment 
slumping and small size of the auger precluded profile drawing in the STPs.  Profiles were 
reconstructed with depth measurements. 

 Detailed descriptions of soil/sediment layers were prepared for the initial STPs until 
a working stratigraphic sequence could be developed.  Once the working stratigraphic 
sequence was established, soil descriptions were completed only if a new soil/sediment 
layer (or lens) was identified.  Roman numerals (I-IV), with and without alphabetic sub-
designations (e.g., Ia, Ib, II) are generally used to designate sediment/soil layers.  These 
indicate the relative position of the layers within the stratigraphic sequence (Layer I deposits 
being the uppermost layer).  
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TEST UNITS  

 In addition to shovel testing, controlled test units (TU) were excavated within 
archaeological sites, in selected areas where cultural materials were recorded during the 
shovel testing, and in selected sinkholes.  Excavation unit sizes varied between 0.5 by 0.5 m 
and 1.0 by 1.0 m.  Units were excavated by natural stratigraphic layers and arbitrary 10 
centimeter (cm) levels if layers were thicker than 10 cm.  Excavations were terminated at 
bedrock or when non-cultural strata were reached. 

 Materials from each unit were passed through 1/4- and 1/8-inch screens.  Cultural 
material (including midden) was bagged by provenience and material and returned to the 
laboratory for analysis.  An inventory of field bags for test units and STPs was maintained in 
the field.  

 For each test unit, a set of excavation records were completed and included 
descriptions of the materials found in each layer as well as layer descriptions and a 
stratigraphic profile drawing of at least one excavation wall.  Photographs were taken when 
appropriate. 

LABORATORY METHODS  

 Analyses of midden and artifact materials were conducted at the AMEC 
Archaeology Laboratory in Honolulu.  Marine invertebrate remains were cleaned, sorted, 
and weighed.  Using Kay (1979) and reference collections to aid in identification, these 
materials were identified to genus and species levels where possible.  

 All artifacts, except fragile shell and bone items, were cleaned prior to analysis and 
cataloging.  All collected items were recorded and entered into a database.  Historical 
artifacts were counted and sorted into material categories (metal, glass, plastic, rubber, 
ceramic, and bone) and briefly analyzed.  

 Wood charcoal samples were collected for radiocarbon dating, but none of the 
samples had a secure enough context to date.  

 All field notes, photographs, maps, and drawings are filed under project 3-2509-0000 
and stored in the offices of PCSI, Honolulu.  The material collection is temporarily curated 
at the PCSI Archaeology Laboratory in Honolulu.  

RESULTS 

 This section presents the results of the field survey, and excavations of shovel probes 
and controlled test units at Wai`anae Regional Park.  It also presents laboratory analysis of 
recovered cultural materials (artifacts and faunal remains) from the excavations.  The survey 
findings are discussed first, and include individual site descriptions.  The results of 
laboratory analyses and artifact identifications from each test unit are presented in “Faunal 
Analysis” and “Artifacts” sections.  Interpretation of these results, as they pertain to the 
project’s research questions, is presented in section titled “Discussion.”  

 Because Wai`anae Regional Park has been assigned an archaeological site number 
(Site 50-80-07-3967) within the State numbering system (Kawachi 1992), a decision was 
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recently made to use this site number, and assign feature numbers to any surface and 
subsurface cultural resources found (or relocated) during the survey.  Thus 50-80-07-3967 
(Site 3967) will be the site designation for all archaeological features inventoried for 
Wai`anae Regional Park, including the human burial recorded by Kawachi (1992) and the 
three surviving surface archaeological sites recorded by Sinoto (1975).  

SURVEY RESULTS 

 At initial stages of the pedestrian survey of the Wai`anae Regional Park parcel, it was 
observed that much of the ground surface had been leveled, probably with the use of heavy 
machinery (e.g. a bulldozer).  This is based on the presence of scattered pushed piles of dirt 
and vegetation debris, numerous dirt roads, and on the presence of several large machinery 
scars on limestone outcrops.  Areas along the shoreline are flattened and contain chunks of 
concrete and asphalt.  The wide variety of discarded trash (piles of wood, abandoned cars, 
rubber tires, welding tanks, and other miscellaneous discarded glass, metal, plastic, and 
wooden items) attest to the recent use of this parcel for dumping trash.   

 Numerous walls were present in the bulldozed areas, especially on the south side of 
the parcel near the coast.  Many of these walls were low (one to two courses of angular 
limestone cobbles and boulders) and built around kiawe trees, along the edges of the dirt 
roads in this vicinity, and around sinkholes.  It has been determined that these were 
constructed during Mr. Sol Naone’s tenure with the Adopt-a-Park program in the 1980s and 
early 1990s (see Public Consultation section). 

 The only area of remaining relatively intact landscape in the parcel is a centrally 
located karst environment that contains numerous sinkholes of various sizes and a 
relatively dense kiawe (Algaroba) forest.  

FEATURE DESCRIPTIONS 

 Eight archaeological features (Features 1-8) were recorded for Site 50-80-07-3967 on 
the Wai`anae Regional Park parcel.  Figure 6 shows the location of these features.  Table 2 
presents a list of these features, and includes two features that were not relocated.  In Table 
2, the first column shows the current site/feature number.  The second column provides 
Sinoto’s (1975) previous site numbers.  The third and fourth columns provide feature type 
and function, respectively.  The fifth column provides location and other information. 

 As shown in Table 2, three of the five structures recorded by Sinoto (1975 -Sites 4822, 
4825, and 4826) are still present; two of the structures documented by Sinoto (Sites 4823 and 
4824) appear to have been destroyed by bulldozing.  Sites 4825 and 4826 (now Features 3 
and 4, respectively) appear to be unchanged based on Sinoto’s (1975) descriptions.  One 
additional feature was recorded at Sinoto’s Site 4822 (now Feature 2).  Three sinkholes were 
given feature designations (Features 6, 7, and 8) after fieldwork was completed.  Detailed 
site descriptions for the eight features of Site 3967 are presented below.  For the previously 
recorded sites found by Sinoto (1975), his observations as well as current data are provided. 



Figure 6. Project Area Showing Sink Holes, Features, and Excavation Locations.
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  Table 2.  Archaeological Features at Site 50-80-07-3967, Wai`anae Regional Park. 

Current 
Site/Feature 
Number 

Previous 
Site 
Numbers 

Feature 
Type Function Comments 

3967-1 3967 Pit  Burial Exposed during Hurricane Iniki 
(Kawachi 1992); not precisely 
relocated but general area is 
known from SHPD map 

3967-2 4822* Enclosure Temporary 
habitation 

Relocated during this project; 
tested (TU-3) 

3967-3 4825* Enclosure 
remnant 

Temporary 
habitation 

Relocated but partially destroyed 
by bulldozer 

3967-4 4826* L-shape Temporary 
habitation 

Relocated during this project 

3967-5 None Modified 
Sinkhole 

Garden area Walled sinkhole initially recorded 
during current survey 

3967-6 None Sinkhole Garden area Initially recorded during current 
survey; tested (SU-2) 

3967-7 None Sinkhole Garden area Initially recorded during current 
survey; tested (SU-3) 

3967-8 None Sinkhole Garden area Initially recorded during current 
survey; tested (SU-5) 

 4823* L-shape Unknown Not relocated; probably destroyed 
by recent bulldozing activities 

 4824* Wall Unknown Not relocated; probably destroyed 
by recent bulldozing activities 

* Previously recorded by Sinoto (1975). 
 

STATE SITE 50-80-07-3967, FEATURE 1 

Previous Site Number:  3967 Dimensions:  Not available 

Morphological Type: Pit Feature GPS:  None 

Function: Human burial Condition:  Fair 

Temporal Affiliation:  Pre-Contact Vegetation:  None 
 

 Feature 1 is a human burial that was exposed during Hurricane Iniki in 1992.  
According to an SHPD memorandum (Kawachi 1992), the area where the burial was found 
exhibited uplifted coral bedrock and a thick (approximately 80.0 cm) sand layer.  The burial 
was positioned at the southwestern edge (seaside) of the park parcel.  The buried skeletal 
remains were in a flexed position, and measured approximately 55 cm long.  They were 
found approximately 60 cmbs.  Kawachi indicated that the feature was a primary burial, 
and was mostly intact.  Dark-stained sand was visible underlying the skeletal remains. 
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 These in situ remains were covered again and left in place; no markers were left.  
The SHPD map showing the location of this burial places it approximately 25 m inland from 
the sea wall at the adjacent Wai`anae Small Boat Harbor (Figure 7). 

STATE SITE 50-80-07-3967, FEATURE 2 

Previous Site Numbers: 50-80-07-4822; 
Temporary Site T-02 

Dimensions: Approx. 13.3 m by 9.8 m  

Morphological Type: Enclosure GPS: 20 m west of Feature 1 

Function: Temporary habitation Condition: Fair 

Temporal Affiliation: Unknown  Vegetation: Kiawe forest with some koa 
haole, `ilima, banyan, palm tree, and short 
grasses 

 

 Feature 2 was previously recorded by Sinoto in 1975 as an enclosure situated in a 
kiawe forest “about 300 to 400 ft seaward of Farrington Highway, at the NW portion of the 
survey area” (Sinoto 1975:2).  During the current survey, it was noted that the enclosure is 
roughly rectangular to oblong in shape (Figure 8).  The area within the enclosure appears to 
be a shallow topographical depression or sinkhole.  The enclosure wall, built around the 
edge of this lower-elevated area, is constructed of coralline cobbles and boulders with 
evidence of stacking (two to three courses) along the north side. 

 The enclosure interior is about 1.0 m lower than the surrounding landscape.  The 
wall, built around the edge of the depression, is constructed of limestone cobbles and 
boulders with evidence of stacking (two to three courses) along the north side. 

STATE SITE 50-80-07-3967, FEATURE 3 

Previous Site Numbers:  50-80-07-4825; 
Temporary Site T-03 

Dimensions:  8.0 m by 3.5 m 

Morphological Type: Enclosure GPS:  South of feature 

Function: Temporary habitation Condition: Poor 

Temporal Affiliation:  Unknown  Vegetation:  Kiawe forest with some koa 
haole, `ilima, banyan, and short grasses 

 

 Feature 3 is an enclosure remnant previously recorded by Sinoto (1975:2) as “a 
partially destroyed enclosure located near site B, at the fringe of the bulldozed clearing.  It 
appears to have been a rectangular enclosure or a Box C-shaped structure, but half has been 
bulldozed so that its original form is beyond definition.”   

 What remains of this site is an L-shaped wall, 8.0 m long by 3.5 m wide, constructed 
of multiple-stacked coralline cobbles and boulders (Figure 9).  The walls are in fair condition  
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Figure 7. Southwest Corner of Project Area Showing General Location of Feature 1 
Burial (View to South). 



vv

v

v
vvvvv

v
vv

v
v

vvv

v

vvvv
v
v

vv
v

Vv
vvvvvvvvvvvvv

V

vvvvvvvvvv

v

V v

v

vv

v

v

v
v

v

vv
v

v

v

vv
v

vvv

v

v
v
v

v
v

v

v

v
v
v

v
v

v
v
v
v
v

v

V
v

vv

v

vv

v
v

V
v
v
v
v
v

v

v
v
v

vvv

v

v

TN

vv

vvvv

v v vvv

vv
v

vvv
v

v

vv v

v

vvvv

fig
8

p
ln

.c
d

r

Rock

Tree

Outcrop

GPS location

Height in centimeters

Key

0 2
meters

V

vv
vv

[40]

[66]

[55]

[60]

[40]

T082120c

[43]

[20]

[90]

[24]

[40]

TU-3

[58]

Cupboard

[48]

Basalt waterworn

[28]

Figure 8. Feature 2 Plan View Showing Location of TU-3.

Test unitTU-#

Cobble

Depression (shallow)

2
2



vvvvvvvvvvvv

v

v

vvv

v

v

v

vv
vvvv

v
vv

vvv
vv

vvvvvvvvvv
vv

vv

v
v

vv
v

v
v

v
v

v
v

vv
v

v

v

v

v

vv
v
v
v

v

v
vv

v
v

v
v

v v
vv

v
v

v

v

vv
v

v

v

vv
v

v

vvvv

v

v

vv
vv

v
v

v
vvvvvvvvvvvvv

v

fig
9

p
ln

.c
d

r

Figure 9. Feature 3 Plan View.

M
N

Limestone shelf

Rock

Key

0 1

meters

vvvvv

Facing

[70]

[45]

[50]

[30]

[30]

Height in centimeters[40]

2
3



 24

(tumbled is several locations), and measure approximately 0.7 m in width and from 0.5 to 
0.8 m in height. Bulldozer push and garbage piles are present south of the site.   

STATE SITE 50-80-07-3967, FEATURE 4 

Previous Site Number:  50-80-07-4826; 
Temporary Site T-01 

Dimensions:  3.0 m by 2.5 m 

Morphological Type: L-shaped wall GPS: 1.0 m west of feature 

Function: Temporary habitation Condition:  Fair 

Temporal Affiliation:  Unknown Vegetation:  Kiawe forest with some koa 
haole, `ilima, banyan, and short grasses 

 

 Feature 4, an L-shaped wall, was previously recorded by Sinoto in 1975 as a 
temporary shelter situated in a kiawe forest approximately 300 m northeast of the shoreline 
(Figure 10).  It is constructed of stacked limestone boulders and cobbles and opens to the 
southwest; the long axis of the wall is aligned approximately 260 degrees (magnetic north).  
The wall ranges between 0.5 and 0.8 m high and 0.7 m thick.  

 Historic debris is scattered in and around the site and includes plywood with 
“WEST SIDE” painted on it, wood posts, plastic water bottles, pieces of canvas, remnants of 
a metal chair, and a rock with “USO” painted on it. 

 Two unmodified sinkholes are located less than 3.0 m to the west and south.  The 
west sinkhole contains cut kiawe branches that restrict access into the sink while the other 
sinkhole is rock-filled with recent trash thrown on top.  

 STATE SITE 50-80-07-3967, FEATURE 5 

Previous Site Numbers: None Dimensions: 4.6 m by 1.6 m  

Morphological Type: Modified sinkhole GPS:  1.0 m west of sinkhole 

Function: Possible garden area Condition: Fair 

Temporal Affiliation: Unknown  Vegetation: Kiawe forest with some koa 
haole, `ilima, banyan, palm tree, and short 
grasses 

 

Feature 5 is a sinkhole with a wall constructed around the top edge that forms an 
enclosure (Figure 11).  The wall, measuring 1.0 m in interior height, consists of piled 
limestone rock on the west, north and east sides.  On the south, the wall incorporates 
portions of the limestone outcrop.   Historic trash, including Pepsi and Coke cans, plastic, 
paper, and a rubber tire, litters the interior of the sinkhole. 
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STATE SITE 50-80-07-3967, FEATURE 6 

Previous Site Number:  None Dimensions:  4.2 m by 3.0 m 

Morphological Type:  Sinkhole GPS:  None (tied into Feature 4) 

Function:  Garden area Condition:  Fair 

Temporal Affiliation:  Unknown Vegetation:  Kiawe forest with some koa 
haole 

 

Feature 6 is an oval-shaped, unmodified sinkhole located approximately 30.0 m 
south of Feature 4 (Figure 12).  This sinkhole is relatively shallow (0.25 to 0.42 m), and is 
oriented approximately north-south.  The interior floor contains some areas of visible soil 
deposits in the central and south portions, and angular limestone cobbles and boulders on 
the north.  Several pieces of milled lumber are in the sink.  This sink was tested (SU-2) 
during the survey. 

STATE SITE 50-80-07-3967, FEATURE 7 

Previous Site Number:  None Dimensions:  3.4 m by 2.6 m 

Morphological Type: Modified sinkhole GPS:  On feature 

Function:  Garden area Condition:  Fair 

Temporal Affiliation:  Unknown Vegetation:  Kiawe forest with some koa 
haole, `ilima, banyan, and short grasses 

 

Feature 7 is an irregular-shaped modified sinkhole located approximately 150 m 
from the coast (Figure 13).  The sink has three, medium to large, coralline boulders situated 
along the interior north side, and a possible step constructed between two of the limestone 
boulders.  The long axis of this sinkhole is oriented approximately east/west, and the depth 
ranges from 0.70 to 1.0 m.  The possible step consists of two adjacent limestone cobble slabs.  
The space between these slabs is filled with small cobbles.  A level soil floor is present on the 
south and east sides of the sink.  These interior soil deposits were tested during the survey 
(SU-3).  

STATE SITE 50-80-07-3967, FEATURE 8 

Previous Site Number:  None Dimensions:  2.0 m by 1.0 m (maximum) 

Morphological Type:  Sinkhole GPS:  None 

Function:  Garden area Condition:  Good 

Temporal Affiliation:  Unknown Vegetation:  Kiawe forest with some koa 
haole, `ilima, banyan, and short grasses 

 

Feature 8 is an unmodified sinkhole located approximately 75 m from Farrington 
Hwy.  The sinkhole is oblong in shape, ranges from 0.60 to 0.84 m in depth, and the long  
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axis of the sinkhole is oriented roughly east west (Figure 14).  Two large couch cushions and 
a weathered golf ball were present on the floor of the sink.  Surface limestone cobbles and 
boulders are situated along the sink’s edge.   

SHOVEL TEST PROBE RESULTS 

 This section presents the results of subsurface shovel test probes (STP) conducted in 
Wai`anae Regional Park.  The methods used in conducting excavations of the STPs have 
been discussed in the section titled “Methods and Procedures/Shovel Test Probes.”  

 Fifty-three STPs were excavated along the north-south and east-west center lines of 
the cardinal grid established over the western portion of the project area.  Figure 15 shows 
the location of the STPs, and the distribution of Layers II and III in seaward portions of the 
project area.  Appendix B provides tabulated stratigraphic information for each STP. 

 In addition to determining the presence or absence of subsurface traditional 
Hawaiian cultural materials and features, excavation of the STPs facilitated the analysis and 
correlation of the stratigraphy (surface and subsurface sediment and soil layers) over the 
western portion of the project area.  Examination of the stratigraphic sequence in the STP 
locales aided the development of a working model of the local stratigraphic sequence across 
seaward areas of the project area (excluding sinkholes) where surface sand deposits are 
clearly visible.  Because of the lack of previous archaeological testing in the project area, 
developing such a model was important to understand the context of subsurface 
archaeological features and materials encountered.  

 The stratigraphic sequence identified for the seaward portions of the project area 
consists of four stratigraphic layers consisting primarily of coral sand: Layers I, II, III, and 
IV.  In addition, two layers of terrigenous sediments of basaltic origin were identified:  
Layer I Facies and Layer II Facies.  The term “facies” indicates that these layers are in the 
same stratigraphic position as other Layer I and II deposits.  

Figure 16 illustrates the working stratigraphic sequence based on individual 
sequences recorded in the STPs, and shows the stratigraphic correlations.  Layer I has been 
subdivided into Layers Ia, Ib, and Ic.  These divisions are based primarily on color and 
texture; all three layers appear to be disturbed and/or re-deposited fill.  Layer II is a dark 
grayish brown, buried surface layer that contains traditional Hawaiian cultural materials.  
Layers III and IV are light colored (very pale brown, white, light yellowish brown) coral 
sand layers.  Layer I Facies and Layer II Facies are silt loam and clay loam deposits, 
respectively.   

 The bedrock in the project area is a karst topography mentioned previously.  It has 
an undulating topography that ranges in depth from 10 to almost 160 cmbs.  The term 
“coralline” is used to refer to the bedrock substrate and to associated rock inclusions 
derived from this material. 

 The stratigraphy encountered in a majority of the STPs excavated reflects 
disturbance in upper portions of subsurface deposits in the portion of the project area that 
was tested.  This disturbance could be the result of activities such as railroad construction, 
or bulldozing associated with other land use activities.  
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The subsurface disturbance may explain the problematic excavation results in STPs 
8, 23, and 48.  Because of the presence of rebar, large plastic pipe, and large limestone 
cobbles and boulders in STP 8, and extremely compacted cobbles and gravel in STP 23, 
excavations could not reach the base of Layer I fills in these two locales.  It is assumed, 
however, that Layer II is (or was) present in these two locales, based on the presence of 
Layer II in the surrounding probe locales (see Figure 16; STPs 1, 7, 16, 21, and 25).  In STP 48, 
large limestone boulders and concrete chunks in an extremely compact reddish brown clay 
loam matrix precluded excavations beyond 40.0 cmbs in this locale.    

 The following observations regarding the stratigraphic sequence were made during 
and after the STP excavations: 

1. A series of three mixed/disturbed surface and subsurface sand deposits, designated 
Layers Ia, Ib, and Ic, extends inland from the beach zone to areas beyond the inland 
extent of underlying Layers II and III.  Layers Ia, Ib, and Ic contain traditional 
Hawaiian and recent faunal materials and artifacts. 

2. Layers Ia, Ib, and Ic are all discontinuously present, and occur as both surface and 
subsurface layers. 

3. Layer II, the layer containing traditional Hawaiian cultural materials, was 
encountered in two distinct areas in the western portion of the project area. 

4. Layer II was primarily a subsurface deposit, but was also encountered on the surface 
in STP 33. 

5. Layer III was found directly overlying limestone bedrock, as well as on the surface.   

6. Where Layer IV was present, it was found directly overlying limestone bedrock. 

7. The horizontal extent of pale brown to white coral sands of Layers III and IV is 
limited to seaward portions of the parcel. 

8. Beyond the inland extent of the intact coralline sands (Layers II and III), Layer I 
mixed sand deposits as well as and brown and dark reddish brown terrigenous silts 
and silt loams are present.   

9. Several additional sediment deposits (both marine and terrigenous sediments) were 
identified in two of the STPs (STP 45 and 46). 

10. The presence of terrigenous silt and silt loam deposits (Layer I Facies; Layer II 
Facies) were observed in the same stratigraphic position as coral sand Layers I and 
II.  

Coral Sand Layers 

Layers I (Ia, Ib, Ic), II, III, and IV consist primarily of coral sands identified in the 
back beach area and just inland from the beach on the coastal flats.  The sands in these 
regimes ranged from very fine to coarse grain sizes.  These layers are described below. 
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Layers Ia, Ib, and Ic  

These mixed sand deposits are present along the shoreline as well as inland beyond 
the inland extent of Layers II and III (see Figure 16).  Minor textural variations (sand and 
loamy sand) were observed in these sands.  The base of the Layer Ia, Ib, and Ic deposits 
ranges from 10.0 to 75.0 cmbs.  

Layer Ia 

Layer Ia is a dark brown to dark grayish brown (10YR 3/2.5, moist) pebbly, gravelly 
loamy sand with approximately 15%, by volume, subangular coralline pebbles and gravel.  
The coral sand component in this layer ranges from very fine to medium sands.  The Layer 
Ia matrix ranges from 28.0 to 70.0 cm in thickness (average thickness is 37.0 cm), and is 
loose, nonsticky and nonplastic.  It has many, fine interstitial roots.  Layer Ia has a very 
abrupt, smooth to wavy boundary overlying Layer Ib. 

Layer Ia was recorded in 17 STPs, and was the surface layer in 16 locales (STPs 1, 7, 
8, 15, 16, 21, 22, 23, 24, 30, 31, 42, 43, 47, 49, and 50; see Appendix A).  In STP 45, it was found 
directly underlying Layer Ib. 

Layer Ia was found directly overlying Layer Ib in STPs 1, 7, 16, 21, 22, 24, and 45; 
directly overlying Layer Ic in STPs 23, 30, 42, 43, and 47; directly overlying Layer II in STP 
15; directly overlying Layer III (in STP 31); and directly overlying Layer II Facies in STPs 49 
and 50.  It was also found directly overlying large coralline boulders in STP 8.  

Artifacts in Layer Ia include metal objects (wire nails with round heads, rusted 
fragments, aluminum cans and pull tabs, and coins), bottle glass (green, clear, aqua, amber), 
one glass bead, a bottle pontil, playing marbles, unidentifiable plastic fragments, ceramics 
(fragments of white, yellow, and blue transfer print ware); a marble stopper, and a bone die.  
Also observed were pieces of concrete, asphalt, large plastic pipe, railroad ties, and rebar.  

Faunal remains in Layer Ia include bone (mammal and fish), shell remains of marine 
mollusks (gastropods and bivalves), sea urchin, and crab.  Floral remains include wood 
charcoal and kukui. 

Layer Ib 

Layer Ib is a light gray to gray (10YR 6/1, moist) very pebbly, cobbly sand, with 
approximately 35%, by volume, coralline pebbles, cobbles, and boulders.  This rocky sand 
matrix ranges in thickness from 5.0 to 54.0 cm (average thickness is 23.0 cm), and is loose, 
nonsticky, and nonplastic.  It has many, fine interstitial and tubular roots.  Layer Ib has a 
clear, wavy boundary. 

Layer Ib was documented in 18 of the STPs, and was the surface layer in nine locales 
(STPs 2, 20, 26, 28, 34, 35, 36, 39, and 40; see Appendix A).  It was found directly overlying 
Layer Ic in STPs 1, 20, 24, 28, 44, and 46; directly overlying Layer II in STPs 2, 7, 16, 21, 22, 
26, and 45; and directly overlying Layer I Facies in STP 34.  It was also found directly 
overlying coralline bedrock in STPs 35, 36, 39, and 40. 
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Artifacts in Layer Ib include metal objects (rusted fragments, a grommet, aluminum 
cans, and pull-tabs), bottle glass fragments (green, clear, aqua, and amber), unidentifiable 
plastic fragments, and ceramics.  Also observed were pieces of brick, wooden railroad ties, 
concrete and asphalt.  

Faunal remains in Layer Ib include bone (mammal and fish), shell remains of marine 
mollusks (gastropods and bivalves), sea urchin, and crab.  Floral remains include wood 
charcoal and kukui. 

Layer Ic 

Layer Ic is a dark gray (10YR 4/1, moist) fine to coarse, pebbly sand with 
approximately 15%, by volume, coralline and basalt pebbles and cobbles.  This pebbly sand 
deposit ranges from 5.0 to 55.0 cm in thickness (average thickness is 22.0 cm), and is loose, 
nonsticky, and nonplastic.  It has common, fine interstitial roots.  Layer Ic has an abrupt, 
smooth to wavy boundary. 

Layer Ic was recorded 15 STPs, and was the surface layer in four locales (STPs 29, 41, 
51, and 53; see Appendix A).  Layer Ic was found directly overlying Layer II in STPs 1, 24, 
and 44; directly overlying Layer III in STPs 20, 28, and 30; directly overlying Layer IV in 
STPs 41, 43, 47 and 53; directly overlying Layer I Facies in STP 51; and directly overlying 
Layer II Facies in STP 46.  Layer Ic was also found directly overlying coralline bedrock in 
STPs 23, 29, and 42. 

Artifacts in Layer Ic include metal objects (rusted fragments, aluminum cans, and 
pull-tabs), bottle glass fragments (green, clear, aqua, and amber), unidentifiable plastic 
fragments, and ceramics.  Also observed were pieces of brick, concrete, asphalt, and rebar.  

Faunal remains in Layer Ic include bone (mammal and fish), shell remains of marine 
mollusks (gastropods and bivalves), and sea urchin.  Floral remains include wood charcoal 
and kukui. 

Layer II 

Layer II is a dark grayish brown (10YR 4/2, moist) pebbly, cobbly, ashy sand with a 
high organic content, and approximately 15%, by volume, coralline and basalt pebbles and 
cobbles.  Where charcoal staining is present near, and/or at, the base of Layer II, Layer II is 
dark gray (10YR 3/1, moist) to black (10YR 2/1, moist).  Ash content in the Layer II matrix 
ranges from 5-10%; sands range from very fine to medium grain sizes.  Layer II sands are 
very friable, very slightly sticky, and nonplastic.   It has common to many, fine to medium, 
interstitial and tubular roots.  The lower boundary of Layer II is abrupt to very abrupt and 
smooth to irregular.  

Layer II was found in 14 STPs, and was the surface layer in two locales (STPs 3 and 
33; see Appendix A).  Layer II was found directly overlying Layer III in STPs 1, 2, 3, 7, 15, 16, 
21, 22, 24, 25, 26, 33, and 45, and directly overlying Layer IV in STP 44.  In STP 25, Layer II 
was found directly overlying Layer III sands, and directly underlying a sand deposit quite 
similar to Layer III sands.  This locale may be one of the few almost completely intact areas 
along the coastal flats, and is discussed further in the section titled “Discussion.”  
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 The horizontal extent of Layer II was mapped by its presence in the STPs (and TU-1) 
mentioned above.  Figure 15 shows the two distinct areas in which Layer II was present.  
The first, and largest, area is situated just inland of the point of land at the northwest corner 
of the parcel.  Designated as Area 1, it is elongated and irregular in shape, approximately 
120 m long, and from 10.0 to 45.0 m wide.  Layer II in Area 1 ranges form 6.0 to 66.0 cm in 
thickness (average thickness is 22.0 cm).  

The second area, designated as Area 2, is situated approximately 75.0 m south of 
Area 1 (see Figure 15).  It begins at the shoreline and extends inland and to the south.  Area 
2 is approximately 70.0 m long and from 6.0 to 14.0 m wide.  Layer II in Area 2 ranges from 
10 to 60 cm in thickness (average thickness is 32.0 cm). 

Artifacts in Layer II included traditional Hawaiian items, including basalt flakes, 
volcanic glass flakes, and historic items, including metal, bottle glass, and ceramics.  Faunal 
remains in Layer II include bone (mammal, bird, and fish), shell remains of marine mollusks 
(gastropods and bivalves), sea urchin, and crab.  Floral remains include wood charcoal and 
kukui. 

Layer III 

Layer III is a very pale brown (10YR 8/2, moist) to white (10YR 8/1, moist) very fine 
to coarse coral sand with less than 5%, by volume, coralline cobbles and coral.  This sand 
layer ranges in thickness from 5.0 to 120.0 cm in thickness (average thickness is 52.0 cm), 
and is loose, nonsticky, and nonplastic.  It has very few, medium tubular roots.  Layer III has 
a clear, smooth boundary overlying Layer IV. 

Layer III was found in 33 STPs, and was the surface layer in 16 locales (STPs 4, 5, 6, 9, 
10, 11, 12, 13, 14, 17, 18, 19, 27, 32, and 52).  Layer III was found directly overlying Layer IV 
in STPs 5, 20, 26, 32, and 33, and directly overlying coralline bedrock in STPs 1, 2, 3, 4, 6, 7, 9, 
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 21, 22, 24, 26, 27, 28, 30, 31, 45, and 52. 

The horizontal extent of Layer III sand deposits was mapped by its presence in the 
above-mentioned STPs.  Figure 15 illustrates the horizontal, as well as the approximate 
inland extent, extent of Layer III in the seaward portion of the parcel where testing occurred.  
Layer III sands extend approximately 3.0 to 15.0 m further inland than Layer II deposits in 
Area 1.  In Area 2, the inland boundary of Layer III corresponds to the inland boundary of 
Layer II. 

Artifacts from Layer III consist of staples, copper pennies (1985 and 1993), and 
aluminum (post 1970s) pull-tabs where the layer is present on the surface.  Faunal remains 
in Layer III include bone (bird), shell remains of marine mollusks (gastropods and bivalves), 
sea urchin, and crab.  All of these remains are very weathered.  

Layer IV 

Layer IV is a light yellowish brown (10YR 6/4, moist),  fine to very fine, silty sand 
with less than 5%, by volume, coralline pebbles and cobbles.  This layer ranges from 2.0 to 
15.0 cm in thickness (average thickness 5.0 cm), and is friable, nonsticky, and nonplastic.  It 
has few, medium tubular roots.  No cultural or faunal materials were encountered in Layer 
IV. 
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Layer IV was found in 11 STPs (STPs 5, 20, 25, 26, 32, 33, 41, 43, 44, 47, and 53).  In 
these locales, Layer IV was found directly overlying coralline bedrock. 

Terrigenous Soils  

Seven STP excavations (STPs 34, 38, 45, 46, 48, 49, 50, and 51) encountered 
soil/sediment layers derived from basaltic sources, often called terrigenous soils.  Two 
layers were identified; these were designated Layer I Facies and Layer II Facies.  A “facies” 
is a layer that occupies the same stratigraphic position as another layer.  These layers are 
described below.  

Layer I Facies 

This layer is a brown to yellowish brown (10YR 5/4, moist) silt loam with less than 
10%, by volume, coralline cobbles and pebbles.  This silt loam deposit ranges from 25.0 to 
66.0 cm in thickness (average thickness 37.0 cm), and is friable, slightly sticky, and 
nonplastic.  It has few, fine to medium interstitial and tubular roots.  

Layer I Facies was found in STPs 34, 38, and 51.  In the STP 34 locale, Layer I Facies 
directly underlies Layer Ib, and directly overlies coralline bedrock.  In the STP 38 locale, 
Layer I Facies was the only soil layer present; it directly overlies coralline bedrock.  In STP 
51, Layer I Facies directly underlies Layer Ic and directly overlies coralline bedrock. 

No cultural materials were found in STPs 38 and 51.  In STP 38, metal and glass 
fragments, as well as a trace (less than 0.1 grams) of marine shell, were recorded.   

Layer II Facies 

This layer is a dark reddish brown (5YR 3/4, moist) clay loam with a textural 
variation identified as a sandy clay loam.  These deposits have less than 5%, by volume, 
coralline cobbles and pebbles.  They range from 4.0 to 40.0 cm in thickness (average 
thickness 24.0 cm), and are firm, sticky, and plastic.  It has few, fine to medium, tubular 
roots.  

Layer II Facies was found in five locales (STPs 45, 46, 48, 49, and 50), and was the 
surface layer in STPs 45, 46, and 48.  In STPs 49 and 50, Layer II Facies directly underlies 
Layer Ia and directly overlies coralline bedrock.  

No cultural materials were found in STPs 45 and 50.  In STPs 46 and 48, glass and 
ceramic fragments, and a trace of marine shell, were observed. 

TEST EXCAVATIONS 

 Nine test units were excavated within the project area, including three (TU-1 
through 3) in various locales and suspected features, and six (SU-1 through 6) in sinkholes.  
Test locations were selected based on the potential of a given local to contain subsurface 
cultural deposits and sufficient size for a potential burial location. 
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Test Unit 1 (TU-1) 

The purpose of this excavation was to sample what appeared to be an intact cultural 
layer exposed in the beach cut approximately 2.0 m south and west of STP-2 (see Figure 6).  
To achieve this, TU-1, 1.0 by 1.0 m, was excavated into the makai edge of the beach cut.  

Recent and historical items were recovered from Layer Ib and Ic (Layer Ia was 
absent); traditional Hawaiian cultural materials were recovered from Layers Ib, Ic, and II.  

After excavations in TU-1 were terminated in Layer III at approximately 80.0 to 84.0 
cmbs, a sand auger was used to examine the stratigraphy from this depth to the underlying 
coralline bedrock.  Coring with the auger revealed that Layer III continued to bedrock at 
160.0 cmbs.  Figure 17 shows the four stratigraphic layers (Layers Ib, Ic, II, and III) exposed 
along the beach cut.   

The stratigraphic sequence in TU-1 reflects the sequence of layers documented and 
correlated for STP excavations in this vicinity.  Layer Ib is a light gray to gray (10YR 6/1, 
moist) very pebbly, cobbly sand, with approximately 35%, by volume, coralline pebbles and 
cobbles (and an occasional boulder).  This rocky sand matrix ranges in thickness from 10.0 to 
30.0 cm, and is loose, nonsticky, and nonplastic.  Layer Ib was found directly overlying 
Layer Ic, and has a clear, wavy boundary. 

Artifacts from Layer Ib include recent items fashioned from metal, glass, and plastic, 
and a traditional pearl shell fishhook fragment.  

Faunal remains from Layer Ib included bone (fish, pig, mongoose, and medium 
mammal), marine shell (gastropods and bivalves), sea urchin, and crustacea (crab claws).  
Approximately 30% of the marine shell is quite weathered.  Sparse wood charcoal was also 
present. 

Layer Ic is a gray (10YR 5/1, moist) fine to coarse, pebbly sand with approximately 
15%, by volume, coralline and basalt pebbles and cobbles.  Layer Ic sands ranges from 10.0 
to 24.0 cm in thickness, and are loose, nonsticky, and nonplastic.  Layer Ic was found 
directly overlying Layer II, and has an abrupt, smooth to wavy boundary.  

Artifacts from Layer Ic include recent items fashioned from metal, glass, and plastic.  
Faunal remains from Layer Ic included bone (fish, mongoose, and medium mammal), 
marine shell (gastropods and bivalves), and sea urchin remains.  Sparse wood charcoal was 
also present.   

Layer II is a dark grayish brown (10YR 4/2, moist) pebbly, cobbly, ashy sand with a 
high organic content, and approximately 15%, by volume, coralline and basalt pebbles and 
cobbles.  Ash content in this matrix ranges from 5-10%; sand grains are very fine to medium.  
Layer II ashy sands ranges from 8.0 to 30.0 cm in thickness, and are very friable, very 
slightly sticky, and nonplastic.  Layer II was found directly overlying Layer IIa, and Layer 
III, and has an abrupt, wavy to irregular boundary.  Charcoal staining is intermittently 
present near, and at the base of Layer II in several areas (Figure 17).  
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Directly underlying Layer II in TU-1 are two areas, designated Layer IIa in Figure 17, 
that are light gray (10YR 7/1, moist), very fine to medium, sands.  These areas extend into 
the underlying Layer III sands, but do not appear to be subsurface features. It was difficult 
to ascertain whether these areas were zones of charcoal leaching or a separate, intact 
cultural component of Layer II.  

There is also a 10.0 to 12.0 cm gap in Layer II that was visible on the north wall of 
TU-1 (see Figure 17).  This gap slants downward from (east to west).  

No artifacts were observed in Layer II deposits in TU-1.  Faunal remains recovered 
from Layer II included bone (medium mammal), marine shell (gastropods and bivalves), sea 
urchin, and crustacean remains.  Wood charcoal was also present.  

Layer III is a very pale brown (10YR 8/47/2, moist) very fine to medium sand with 
approximately 5%, by volume, coralline cobbles and coral.  This sand layer ranges in 
thickness from 74.0 to 94.0 cm in thickness, and is loose, nonsticky, and nonplastic.  Layer III 
directly overlies coralline bedrock. 

Artifacts from Layer III include recent items fashioned from metal, and basalt flakes.  
Faunal remains recovered from Layer III consist entirely of invertebrate remains, including 
marine mollusks, sea urchin, and crustacean fragments (crab claws).  All of these are very 
weathered.  

Test Unit 2 

The low rock mound in which Test Unit 2 (TU-2) was excavated is approximately 2.0 
by 1.8 m, and ranges from 0.10 to 0.25 m in height.  It is constructed primarily with 
subangular and angular, medium to large, coralline cobbles with an occasional boulder 
(Figure 18).  The mound is roughly oval-shaped, with a small lobe of sand and scattered 
surface cobbles 0.8 m wide that extends about 0.4 m to the North.  Coralline boulders define 
the east end of the mound.  A piece of branch coral (Porites spp.) is present on the east side 
of the mound’s surface.  The mound was tested to determine the presence or absence of 
human burials.  To achieve this, TU-2, 0.7 by 0.4 m, was placed in the central west portion of 
the mound (Figure 18).  

Large mammal bone was found in the cobble fill of the mound.  Recent metal and 
glass fragments were observed (but not recovered) from all three stratigraphic layers 
encountered under the cobble fill in TU-2.  Excavations were halted at 70.0 cmbs where 
coralline bedrock was encountered.  

Figure 18 illustrates the East profile of TU-2, showing the rock fill of the mound and 
the three underlying stratigraphic layers (Fill A, Layer Ic, and Layer III).  The interior cobble 
fill of the mound consisted of small to large coralline cobbles, with an occasional boulder.  
The cobble fill ranged from 20.0 to 28.0 cm thick, and was found directly overlying Fill A.  
Two pieces of large mammal bone (size range of cow and horse) were observed in the fill. 
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Fill A is a mixed deposit of reddish brown (5YR 4/3, moist) silt loam and gray (10YR 
6/1, moist) sand.  It contains less than 10%, by volume, subangular coralline pebbles and 
cobbles.  The silt loam matrix averages 16.0 cm in thickness and is loose, nonsticky, and 
nonplastic.  It was found directly overlying Layer Ic, and has an abrupt, smooth boundary.  
Artifacts from Fill A included recent glass and metal fragments. 

Layer Ic is a gray (10YR 5/1, moist) pebble, cobbly sand with approximately 15%, by 
volume, subangular coralline pebbles and cobbles.  This sand deposit averages 20.0 cm 
thick, and is loose, nonsticky, and nonplastic.  It was found directly overlying Layer III, and 
has an abrupt, smooth boundary.  Artifacts from Layer Ic included recent glass and metal 
fragments. 

Layer III is a yellowish brown (10YR 5/4, moist) very fine to medium sand.  It ranges 
from 3.0 to 8.0 cm think and is loose, nonsticky, and nonplastic.  It was found directly 
overlying coralline bedrock.  Artifacts from Layer III included recent glass and metal 
fragments. 

Test Unit 3 in Feature 2 

Site 3967, Feature 2 was tested to determine the presence/absence of cultural 
materials and the relationship of the wall architecture to the underlying stratigraphy.  To 
this purpose, Test Unit 3 (TU-3), 0.5 by 0.5 m, was placed in the interior northwest corner 
abutting the enclosure wall (see Figure 8).  

Sparse bird bone was found in Layer II, the basal C-horizon soil.  Boulders that form 
the foundation of the enclosure wall were found within and at the base of Layer I.  
Excavations terminated in TU-3 at approximately 30.0 cmbs where coralline bedrock was 
encountered.   

Figure 19 illustrates the North profile of TU-3, showing the two stratigraphic layers 
(Layers I and II), and the relationship of the foundation of the enclosure wall to the 
underlying stratigraphy.  The foundation boulders of the wall are resting in Layer I 
deposits. 

Layer I is a very dark grayish brown (10YR 3/2, moist) pebbly, cobbly silt loam with 
approximately 15%, by volume, subangular coralline cobbles and pebbles.  This rocky silt 
loam matrix ranges from 10.0 to 12.0 cm in thickness and is loose, very slightly sticky and 
nonplastic.  It was found directly overlying Layer II, and has a very abrupt, wavy boundary.  
Faunal remains from Layer I included small fragments of possible bird bone.  These 
fragments were non-diagnostic. 

Layer II is a light brownish gray (10YR 6/2, moist) very cobbly, pebbly silt with 
approximately 35%, by volume, subangular coralline cobbles and pebbles.  This deposit 
ranges from 8.0 to 11.0 cm in thickness, and is loose, nonsticky, and nonplastic.  Layer II was 
found directly overlying coralline bedrock.  No cultural remains were present in Layer II.  
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Sinkhole Excavation Unit 1 (SU-1) 

The sinkhole in which SU-1 was excavated is situated about 2.0 m southeast of 
Feature 4, (L-shaped wall) (see Figure 6).  This sinkhole is 3.8 by 2.0 m (maximum 
dimensions), averages about 0.25 m in depth, and is oriented roughly north/south.  The 
central portions of the sink have been filled with well-sorted coralline cobbles (Figure 20).  

The purpose of testing this sink was to determine the presence or absence of cultural 
materials, and human burials.  To this purpose, SU-1, approximately 1.5 by 0.5 m was 
placed across the narrow, central portion of the sink, across the cobble fill (see Figure 20). 

Excavation of SU-1 revealed that the fill consists of well-sorted, small to medium, 
angular limestone cobbles, with some basalt cobbles.  At approximately 10.0 to 20.0 cmbs, it 
was evident that the coralline bedrock was sloping down to the center from both sides of the 
sink.  As the fill was removed, the bedrock in central portions of the sink continued down to 
approximately 40.0 cmbs.  At the base of the fill, an opening to a deeper portion of the 
sinkhole, about 10.0 to 15.0 cm wide, was exposed.  No traditional cultural material was 
observed in the cobble fill, and little to no soil is present on the coralline bedrock. 

Visible through the small opening exposed at the base of the cobble fill is a small 
chamber, approximately 2.0 by 2.0 m and 1.6 m in depth (below the opening); Figure 20 
illustrates the cross-section of SU-1 and the underlying chamber.  Because of the presence of 
the chamber, it was decided to remove the remaining rock from the sink to determine if a 
larger access to the chamber was present.  It was determined that no other access into the 
chamber was present.  Although the lighting was poor, it appeared that the interior floor of 
the chamber consisted of bedrock.  No evidence of cultural use was observed.  

Sinkhole Excavation Unit 2 (SU-2) in Feature 6 

 Feature 6, an unmodified sinkhole, was tested to determine the presence or absence 
of cultural materials and features.  To this purpose, one of the centrally located limestone 
boulders was removed and SU-2, 0.5- by 0.5-m, was placed in the center of the sinkhole (see 
Figure 12).  

 Traditional Hawaiian cultural materials were found in Layer II, and crustacean 
remains in Layer III.  Layer III was identified as the C-horizon soil; excavation of SU-2 was 
terminated at approximately 50.0 cmbs in Layer III. 

 Figure 12 illustrates the East profile of SU-2 with the three stratigraphic layers 
(Layers I, II, and III) identified in this sinkhole.  Layer I is a very dark gray (10YR 3/1, moist) 
sandy silt with a high organic content, and approximately 10%, by volume, subangular to 
angular coralline pebbles and cobbles.  The silt loam matrix ranges from 8.0 to 10.0 cm in 
thickness, and was loose, nonsticky and nonplastic.  No cultural materials were found in 
this layer.  Layer I was found directly overlying Layer II and has an abrupt, smooth 
boundary. 

 Layer II is a grayish brown (10YR 5/2, moist) silt loam with approximately 10%, by 
volume, subangular coralline gravel and pebbles.  The silt loam matrix averages 10.0 to 18.0  
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cm thick, and is very friable, very slightly sticky and very slightly plastic.  Layer II was 
found directly overlying Layer III and has an abrupt, smooth boundary.   

 Faunal remains from Layer II include sparse marine shell (gastropods and bivalves), 
sea urchin, and crustacean remains.  The crustacean remains (crab claw fragments) are much 
more weathered than the other invertebrate remains.  Sparse charcoal flecking was observed 
throughout Layer II.  No artifacts were found. 

 Layer III is a light yellowish brown (10YR 6/4, moist) cobbly, pebbly, silt with 
approximately 25%, by volume, subangular coralline cobbles and pebbles.  The silt matrix 
ranges from 18.0 to 28.0+ cm thick, and is very loose, nonsticky, and nonplastic.  
Excavations halted about 35 cm into this layer; the lower boundary undetermined.  

 The faunal material from Layer III cobbly, pebbly silts consisted solely of crab claw 
fragments.  Because these crustacean remains are quite weathered, and found in the C-
horizon soil, it is not likely that these remains reflect cultural deposition.  No artifacts were 
found.  

Sinkhole Excavation Unit 3 (SU-3) in Feature 7 

 Feature 7, a modified sinkhole, was tested to determine the presence or absence of 
cultural materials and features.  To this purpose, SU-3, a 0.5- by 0.5-m test unit placed in the 
west central portions of the sinkhole and excavated into the level soil deposits in this 
portion of the sinkhole (Figure 21).  

 Four stratigraphic layers (Layers I, II, III, and IV) were identified in SU-3.  Layers I-
III contained traditional Hawaiian cultural materials; Layer IV was identified as the non-
cultural C-horizon.  Excavations halted at the surface of Layer IV.  Several probes were 
excavated into Layer IV to confirm that it was the non-cultural C-horizon.   

 Figure 21 illustrates the North and East profiles of SU-3 with the four stratigraphic 
layers identified in this sinkhole.  Layer I is a very dark gray (10YR 3/1, moist) silt loam 
with a high organic content, and approximately 10%, by volume, subangular to angular 
coralline cobbles and pebbles.  The silt loam matrix ranges from 9.0 to 10.0 cm thick, and is 
very friable, very slightly sticky, and very slightly plastic.  Layer I was found directly 
overlying Layer II and has an abrupt, smooth to wavy boundary. 

 Faunal remains from Layer I include pig and medium mammal bone, sparse marine 
shell (gastropods), sea urchin, and crustacean remains.  The crustacean remains (crab claw 
fragments) are much more weathered than the other invertebrate remains.  Sparse charcoal 
flecking was observed throughout Layer I.  No artifacts were found. 

 Layer II is a very dark grayish brown (10YR 3/2, moist) silt loam with approximately 
10%, by volume, subangular to angular coralline cobbles and pebbles.  The silt loam matrix 
ranges from 6.0 to 7.0 cm in thickness, and is very friable, very slightly sticky, and very 
slightly plastic.  Layer II was found directly overlying Layer III, and has an abrupt, smooth 
boundary. 
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 Faunal remains from Layer II include medium mammal bone, marine shell 
(gastropods), and sea urchin.  Charcoal flecking was observed throughout Layer II.  One 
piece of volcanic glass, identified as a core, was recovered from Layer II.  

 Layer III is a grayish brown (10YR 5/2, moist) silt loam with approximately 8-10%, 
by volume, subangular to angular coralline cobbles and pebbles.  This silt loam deposit 
ranges from 33.0 to 36.0 cm in thickness, and is very friable, nonsticky, and nonplastic.  
Layer III was found directly overlying Layer IV, and has a very abrupt, smooth boundary.  

 Faunal remains from Layer III include pig and bird bone, marine shell, sea urchin, 
and crustacean remains.  Charcoal flecking was observed throughout Layer III. 

 Layer IV is a light yellowish brown (10YR 6/4, moist) cobbly, pebbly silt with 
approximately 20%, by volume, subangular to angular coralline cobbles and pebbles.  It is at 
least 5.0 cm thick, and is loose, nonsticky, and nonplastic.  The lower boundary is 
undetermined.  

Sinkhole Excavation Unit 4 (SU-4) 

 The sinkhole in which SU-4 was excavated is located in the southwest portion of the 
parcel where many recent walls were built around sinkholes and along recent dirt roads (see 
Figure 6).  The sinkhole is 3.0 by 2.0 m, and is enclosed by a coralline wall built with stacked 
cobbles and boulders, as well as a series of slabs placed on end along the north side, the 
northwest and northeast corners, and along the east end of the South side (Figure 22).  The 
sink’s interior consists of a coralline cobble and boulder fill.  An aluminum Mountain Dew 
can was found on the surface fill.   

 This sink was tested to determine the presence or absence of cultural materials and 
human burials.  It was also important to determine if the rock fill was a recent effort, or if it 
was built during the pre-Contact era.  To achieve this, SU-4, approximately 1.0 by 1.0 m, was 
excavated into the south central portion of the sinkhole.   

 SU-4 was excavated through the coralline cobble and boulder fill to a depth of 80 
cmbs below surface (see Figure 22).  No traditional cultural material was observed in the 
rock-fill or at the base of excavation.  Modern trash, consisting of bottles, aluminum cans, 
plastic fragments, and carpet fibers, was observed on the floor of the sinkhole.  The sink 
floor consists of a thin (5.0-7.0 cm), noncultural, light yellowish brown (10YR 6/4, moist) silt 
deposit.  Based on probes, the silt deposit is directly overlying limestone bedrock.  

Sinkhole Excavation Unit 5 (SU-5) in Feature 8 

 Feature 8, an unmodified sinkhole, was tested to determine the presence or absence 
of cultural materials and features.  To this purpose, a 0.5- by 0.5-m unit, SU-5, was excavated 
in the center of the sinkhole (see Figure 14).  

 Layer II contains traditional Hawaiian cultural materials.  SU-5 was excavated to 
bedrock and into the upper portions of the basal C-horizon soil (Layer III), and was 
terminated approximately 50.0 cmbs. 
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 Figure 23 illustrates the East profile of SU-5, and shows the three stratigraphic layers 
identified in this unit.  Layer I is a very dark brown (10YR 2/2, moist) pebbly, cobbly sandy 
silt with a high organic content, and approximately 15%, by volume, subangular to angular 
coralline cobbles and pebbles.  This rocky silt matrix ranges from 9.0 to 10.0 cm thick, and 
was loose, nonsticky, and nonplastic.  Layer I was found directly overlying Layer II, and has 
an abrupt, smooth boundary.  No cultural materials were found in Layer I. 

 Layer II is a brown to dark brown (7.5YR 4/4 to 7.5YR 3/4, moist) silt loam with 
approximately 10%, by volume, subangular to angular coralline cobbles and pebbles.  This 
silt loam matrix ranges from 18.0 to 30.0 cm in thickness, and is very friable, very slightly 
sticky, and very slightly plastic.  Layer II was found directly overlying limestone bedrock as 
well as Layer III silts.  Layer II has an abrupt, smooth boundary overlying Layer III. 

 Faunal remains from Layer II include bird bone, marine shell (gastropods), and 
crustacean remains.  Charcoal flecking was observed throughout Layer II.  No artifacts were 
found. 

 Layer III is a brown (7.5YR 5/4, moist) pebbly silt with approximately 20%, by 
volume, subangular to angular coralline pebbles.  This noncultural silt deposit is friable, 
nonsticky, and nonplastic.  It was found directly overlying limestone bedrock, and is 3.0+ 
cm thick.   

Sinkhole Excavation Unit 6 (SU-6)  

 The unmodified sinkhole in which SU-6 was excavated is located 4.0 m east of 
Feature 8 (see Figure 6).  This sinkhole is irregular-shaped, measures 1.8 by 1.5 m, and 
ranges in depth from 0.3 to 0.7 m (Figure 23).  The sink’s interior consists of a roughly level 
soil floor with scattered limestone cobbles and boulders.  

 This sink was tested to determine the presence or absence of cultural materials and 
features.  A 0.5 by 0.5 m test unit, SU-6, was excavated adjacent to the east wall of the sink.  

 No traditional Hawaiian cultural materials were observed in the three stratigraphic 
layers (Layers I, II, and III) encountered in SU-6.  Excavations were terminated in the basal 
C-horizon soil of Layer III, at approximately 45.0 cmbs.  

 Figure 23 illustrates the South and East profiles of SU-6, and shows the stratigraphic 
sequence identified in this unit.  Layer I is a very dark brown (10YR 2/2, moist) cobbly, 
pebbly silt loam with a high organic content, and approximately 10%, by volume, 
subangular to angular coralline cobbles and pebbles.   This silt loam deposit ranges from 7.0 
to 10.0 cm thick, and is loose, nonsticky, and nonplastic.  Layer I was found directly 
overlying Layer II, and has an abrupt, wavy boundary.  

 Layer II is a brown (7.5YR 4/4, moist) very cobbly, very pebbly silt with 
approximately 25%, by volume, subangular to angular coralline cobbles and pebbles.  This 
rocky silt deposit ranges from 9.0 to 21.0 cm in thickness, and is loose, nonsticky, and 
nonplastic.  Layer II was found directly overlying Layer III, and has an abrupt, smooth 
boundary. 
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 Layer III is a brown (7.5YR 5/4, moist) very gravelly, pebbly silt with approximately 
50%, by volume, subangular to angular coralline cobbles and pebbles.  This deposit is 18.0+ 
cm in thickness, and is friable, nonsticky, and nonplastic.  The lower boundary was 
undetermined. 

ARTIFACTS 

 Small quantities of artifacts were recovered from STP and test unit excavations in the 
project area.  A majority of the large numbers of historic/recent artifacts encountered in STP 
excavations were qualitatively noted, but not counted or collected.  All traditional forms of 
artifacts were collected from STP excavations.  Traditional and historic/recent artifacts 
recovered from test unit excavations were qualitatively and quantitatively documented.  

 The distribution of traditional artifacts recovered from STP and test unit excavations 
is presented in Table 3.  The historic/recent artifact types noted in STP excavations are 
presented in Table 4.  Historic/recent artifacts recovered from TU-1 are presented in Table 
5.  Traditional and historic/recent artifacts are presented below by raw material categories. 

Table 3. Distribution of Traditional Artifacts from Excavations in the Project Area. 

Excavation Unit STP 2 STP 3 STP 6 STP 41 TU-1 TU-1 SU-3 TOTAL 
Stratigraphic Layer II II III Ic Ic III/1 II/1   

BASALT   
Debitage Flake      1  1 
Debitage Flake Fragment 1  1 1    3 
VOLCANIC GLASS  
Core       1 1 
MARINE SHELL  
Fishook, whole and frag  1   1   2 
TOTAL 1 1 1 1 1 1 1 7 

Traditional Hawaiian Artifacts 

 Of the seven traditional artifacts recovered, five are lithic items and two are of 
marine shell.  Lithic artifacts recovered include two basalt debitage flakes and a volcanic 
glass core.  The shell artifacts include fishhook fragments.  These are described below.  

Basalt 

 One basalt debitage flake and three flake fragments were recovered from STP and 
test unit excavations.  Crabtree (1972:58) defines debitage as residual lithic material resulting 
from tool manufacture.  The study of debitage flakes is useful in determining tool-
manufacturing techniques and for demonstrating technological traits.  Debitage flakes 
usually represent the various stages of progress of the raw material from the original form 
to the finished tool (ibid.).  

 The debitage flake recovered from TU-1, Layer III/1, measures 4.0 by 4.3 by 0.6 cm 
and weights 10.6 g.  It is of medium- to coarse-grained, dark gray basalt with unidentified, 
very fine, crystalline inclusions.  It exhibits a platform (0.7 by 03 cm), a force bulb, and a 
hinged termination. 
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 The debitage flake fragment recovered from STP 2, Layer II, measures 2.3 by 1.5 by 
0.2 cm, and weighs 1.5 g.  It is of fine-grained, dark gray basalt.  This fragment is the distal 
end of a very thin flake.  Flake scars are present on the dorsal surface.  

 The debitage flake fragment recovered from STP 41, Layer Ic, measures 2.0 by 1.3 by 
0.2 cm, and weighs 1.3 g.  It is of medium- to fine-grained, brownish gray basalt.  It exhibits 
portions of a platform, the force bulb, and a dorsal ridge.   

 The debitage flake fragment recovered from STP 6, Layer III, measures 1.7 by 1.0 by 
0.5 cm, and weighs 1.4 g.  It is of fine-grained, dark gray basalt.  The unbroken end is shaped 
to a rough point, and there is micro-scarring on both sides of the point.  A dorsal ridge is 
present that extends up from the point.  This fragment is likely the point of a basalt awl.  

Volcanic Glass 

 One volcanic glass core was collected a test unit (SU-3, Layer II/1) excavated in a 
modified sinkhole (Feature 7).  Crabtree (1972:54) defines “core” as a “mass of material often 
pre-formed by the worker to the desired shape to allow the removal of a definite type of 
flake or blade”.  The volcanic glass core from Feature 7 measures 1.7 by 1.1 by 0.7 cm, and 
weighs 1.8 g.  It contains multiple platforms and multidirectional negative flake scars.  

Marine Shell 

 Two shell fishhooks were recovered from STP and test unit excavations.  These pearl 
shell tools were likely manufactured from either Isognomen or Pinctada shells.  The fishhook 
fragment recovered from TU-1, Layer Ic, measures 1.8 by 0.25 by 0.1 cm.  This fragment 
appears to be a fragment of the point of a fishhook. 

 The shell fishhook fragment recovered from STP 3, Layer II, is almost a whole 
specimen, and is unfinished (incomplete).  It measures 2.2 cm in length.  The inner curve is 
formed, but only partly shaped, and the shank is not completely filed and shaped.  Because 
the main axis of the shank and the point are parallel, this fishhook can be termed a jabbing 
hook (Type IA-Emory, Bonk, and Sinoto 1968:10).  The fishhook is broken on both ends. 

Historic and Recent Artifacts 

 The historical artifacts recovered from the excavations date from the late nineteenth 
century to the mid-1990s.  Historical artifacts are summarized in Table 4 (Appendix A) and 
Table 5.  General categories of these artifacts include ceramics, bottle glass, architectural 
items, personal items, manufactured objects, unidentified metal, and ammunition.  A 
majority of the historic and recent artifacts from STP excavations were noted but not 
collected.  

Ceramics 

 Ceramic items were documented for 11 STP locales (STPs 1, 2, 6, 7, 12, 21, 23, 24, 26, 
28, and 41).  Ceramics were not encountered in test units.  Monochrome (white, brown, blue,  
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yellow) and patterned pieces were observed.  Patterned ceramics included transfer prints 
(blue on white), red on cream, and orange, white, and red on black.  Items identified include 
fragments of plates, cups, and bowls.  

A ceramic pontil marble was recovered from STP 1.  This item is light reddish brown 
in color and measures approximately 1.5 cm in diameter. 

 Bottle Glass 

 Bottle glass fragments, including diagnostic base fragments, were recovered in all 
but eight (STPs 7, 13, 14, 33, 43-46) STP locales.  Amber/brown, aqua, clear, green, and 
white (milk glass) colored glass fragments were noted.  Most of the amber/brown glass was 
stippled and was likely recent beer bottle glass.  Many amber fragments in STPs 1, 2, 26, and 
30, and in TU-1 (Layer Ib) had the embossed monogram for Anheiser-Busch Company, and 
several of the stippled amber fragments contained a portion of the embossed message “NO 
DEPOSIT NO RETURN”.  

Table 5. Summary of Historic and Recent Artifacts from Test Unit 1 (TU-1) 

Provenience South Wall Ib Ic III Total 
ARTIFACT      
BOTTLE GLASS, Sherds      
Amber/Brown  32 31  63 
Aqua  2   2 
Clear  43 27  67 
ARCHITECTURAL ITEMS      
Cut Nails, Whole/fragments   2  2 
Wire fragment   1  1 
MANUFACTURED ITEMS      
Aluminum pull top   1  1 
UNIDENTIFIED METAL      
Unidentified fragments 1  15  16 
AMMUNITION      
Unidentified brass rifle casing 1  2 1 4 
.22 caliber brass casing   1  1 
       
TOTAL  77 80 1 157 

In STP 1, a body fragment of a Double Cola bottle was encountered (1950-1970's 
style-ACL).  A clear body fragment with letters “ATE” (probably WATER) was also found 
in STP 1.  This fragment may represent a bottle from Consolidated Soda Water Works of 
Honolulu.  

 Several body fragments from STP 8 and STP 26 contained the Owens-Illinois mark 
(no date on a green fragment; 1945 date on a clear fragment).  Another fragment contained 
an embossed “OK BEVERAGE CO” (STP 22).  
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 In TU-1, 77 bottle glass fragments (amber, aqua and clear) were recovered from 
Layer Ib.  A total of 58 fragments (amber and clear) were recovered from Layer Ic in this 
unit.  

Architectural Items 

 Artifacts in this general category included window glass fragments, nails (round and 
square heads), brick fragments, and slate fragments.  Five locales (STPs 1, 3, 7, 15, 21, and 
31) contained artifacts associated with building materials.  A majority of the nails observed 
were wire nails with round heads; most were not rusted.  One rusted square headed nail 
was observed in STP 1.  In addition to these items, asphalt, concrete chunks, rebar, and 
pieces of railroad ties were noted (not listed in Tables 4 and 5).  Architectural items 
recovered from TU-1 included two wire nails (round heads).  These were recovered from 
Layer Ic. 

Personal Items  

 Artifacts in this category included a bone die, a red glass bead, coins, a rubber 
slipper, plastic toothbrush, and a piece of leather.  Eight locales (STPs 1, 3, 7, 8, 12, 16, 21, 
and 22) contained personal items. 

 The coins observed, were all copper pennies.  Dates on the pennies ranged from 1974 
to 1993 (STPs 1, 3, and 12).  The date on one penny was not legible.  

 The single die from STP 8 is a hand-made bone cube, approximately 1.2 cm on a side, 
and weights approximately 3.5 g.  The bone material is dense, and unidentified.  The 
numbers on the die are represented by partly drilled holes that, except for the “one”, 
measure a consistent 2.0 millimeters (mm) in diameter.  The single hole marking the “one” 
measures approximately 6.0 mm in diameter.  The red glass bead (STP 7) is roughly 
spherical in shape, and measures about 6.0 mm in diameter. 

Manufactured Items 

 Artifacts in this category include wire fragments, aluminum pull-tabs, metal 
grommets, and staples.  Eleven locales (STPs 1, 2, 3, 5, 7, 8, 12, 14, 17, 25, and 30) contained 
manufactured items.  Materials in this category recovered from TU-1 include an aluminum 
pull-tag from Layer Ic. 

Unidentified Metal 

 Metal items that could not be identified are in this category.  These included pieces 
of rusted iron, pieces of lead, and unidentified metal pieces.  Unidentified metal was 
encountered in nineteen locales (STPs 3, 4, 6, 7, 8, 9, 16, 22, 23, 32, 34, 35, 36, 37, 38, 41, 47, 52, 
and 53).  In TU-1, a total of 15 pieces of unidentified metal were recovered from Layer Ic.  
All of these are rusted. 

Ammunition 

 Items in this category include brass cartridge casings.  Casings were found in two 
locales (STPs 3 and 7).  Casings in these locales are unidentified, but may be M-16 rifle 
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ammunition casings.  In TU-1, M-16 casings were found in Layer Ic and Layer III.  A .22 
caliber casing was also recovered from Layer Ic.  

Faunal Remains 

 Moderately large quantities of faunal materials were recovered from STP and test 
unit excavations in the project area.  Faunal materials encountered in STP excavations were 
qualitatively noted, but not counted or collected.  All faunal materials were collected from 
test unit excavations were qualitatively and quantitatively documented.  General categories 
of faunal remains include marine mollusks (gastropods and bivalves), echinoderms (sea 
urchin), Arthropods (crustaceans), mammals, fish, and birds. 

 A list of faunal materials observed in STP excavations is presented in Table 6 
(Appendix A).  Faunal materials from test units are presented in Tables 7 and 8.  Faunal 
materials are presented below by raw material categories. 

Mammals 

 Vertebrate materials identified in the faunal assemblage include bone remains from 
mammals (pig, mongoose), birds and fish.  In STP excavations (see Table 6), medium 
mammal remains (size range of dog and pig) were identified in two locales (STPs 7 and 23).  
A pig tooth (Sus scrofa) was identified in STP 1.  Small mammal remains (size range of rat 
and mouse) were identified in STP 1 and 31.  In STP 1, some of these remains were 
identified as mongoose (Herpestes spp.)  

 In TU-1, excavated at the shoreline, medium mammal remains were recovered in 
TU-1, Layers Ib, Ic, and II (see Table 7), with Layer Ib containing most of these remains (27.7 
g).  Only sparse quantities (0.2 g) were recovered from Layer II. 

In SU-3, excavated in a modified sinkhole (Feature 7), medium mammal and pig 
bone was encountered in small quantities (less than 1.0 g each) in Layers I, II, and III. 

 Birds  

 The recovery of bird bone materials was restricted to test units in sinkholes.  These 
remains were not observed in STP excavations.  Unidentifiable bird bone fragments were 
recovered from SU-3, Layer III, in Feature 7 modified sinkhole (0.3 g).  A total of 1.4 g of 
unidentified bird bone fragments were recovered from Layer II in SU-5 in Feature 8 
unmodified sinkhole.  Because they are nondiagnostic, it is uncertain if these bird remains 
are associated with extinct bird species. 

 Fish 

 In STP excavations (see Table 6), fish bone was identified in eight locales (STPs 2, 6, 
7, 12, 26, 31, 32, and 35).  Most of the fish bone is undiagnostic spines, vertebrae, mandibular 
fragments, and scales.  Based on the mandible fragments, it is possible that the families 
Scaridae (parrotfish) and Labridae (wrasses) are represented.  

 In TU-1, excavated at the shoreline, fish bone recovered included undiagnostic 
spines.  Layers Ib (0.3 g) and Ic (0.2 g) contained small quantities (see Table 7).  Fish bone 
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materials were not recovered from test units in sinkholes. 
 
Table 7.  Summary of Faunal and Floral Remains in TU-1. 

Stratigraphic Layer Wall Clean-up Ib Ic II-1 II-2 III-1 III TOTAL 
Family Genus/Species  g g g g g g g 
Cerithiidae    0.3 0.9 1.0 1.7 0.5  4.4 
Conidae Conus spp.  21.0 29.9 2.0 21.1  6.3 80.3 
 Conus abbreviatus  2.5      2.5 
 Conus catus  2.2 2.0 1.8   2.2 8.2 
 Conus ebraeus  1.7      1.7 
Cymatiidae Cymatium spp.  1.9 0.4    0.6 2.9 
Cypraeaidae Cypraea spp.  33.0 6.7  7.3 1.5 6.0 58.0 
 C. caputserpentris 9.4   7.9 3.5  8.9 29.7 
Hipponicidae Hipponix spp.  2.9 1.1 0.3 1.7 1.0 0.5 7.5 
Littorinidae Littorina pintado  0.3 0.2   0.4  0.9 
Mitridae Mitra spp.   0.6     0.6 
Neritadae Nerita picea  3.8 0.9 0.3 1.4 0.2  6.6 
Patellidae Cellana spp. 0.1 6.4 3.1  0.6 0.6  10.8 
 Cellana melanostoma       64.8 64.8 
Siphonaridae Siphonaria normalis  0.6 0.4 0.7 0.3  1.2 3.2 
Strombidae Strombus spp. 0.3 5.4 1.0 2.6 4.0  3.8 17.1 
Thaididae    0.6 2.2 0.6 2.8 0.3 0.4 6.9 
 Drupa ricina  6.2      6.2 
 Morula granulata  0.3   1.1   1.4 
Trochidae Trochus intextus   0.3  0.5  3.5 4.3 
Turbinidae Turbo sandwicensis   5.4 1.7 2.0 5.9  1.2 16.2 
Unidentified Gastropods 3.9 13.4 24.1 7.7 19.8 0.7 7.8 77.4 
GASTROPODS TOTAL 13.7 107.9 75.5 26.9 71.7 5.2 107.2 411.6 
Arcidae Barbatia spp.     1.3  0.7 2.0 
Chamidae Chama spp.  32.9 25.1 14.8 20.5  27.9 121.2 
Isognomonidae Isognomon spp.  0.4 1.5  0.5   2.4 
Lucinidae Codakia punctata 10.3      0.4 10.7 
 Ctena bella  1.1 0.3  2.1 0.1 0.6 4.2 
Mytilidae    0.3   0.3   0.6 
Pteriidae       0.1   0.1 
Tellinidae Tellina spp.     1.3 0.1  1.4 
 Tellina palatam  1.7 1.7 0.2 4.8   8.4 
 Tellina scobinata  1.1 0.3 2.1 0.3 0.4 0.2 4.4 
Veneridae Periglypta reticulata  11.7 4.8 3.6 6.3 0.2 12.9 39.5 
Unidentified Bivalves  3.9 1.7 1.0 1.8   8.4 
BIVALVES TOTAL 10.3 53.1 35.4 21.7 39.3 0.8 42.7 203.3 
OTHER           
Sea Urchin test, spine, mouth pt. 1.1 6.3 3.3 5.6 7.8 1.2 0.2 25.5 
Crab claw fragment  0.9  1.2   0.9 3.0 
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Table 7.  Summary of Faunal and Floral Remains in TU-1 (continued). 
Stratigraphic Layer Wall Clean-up Ib Ic II-1 II-2 III-1 III TOTAL 

Family Genus/Species  g g g g g g g 
OTHER TOTAL 1.1 7.2 3.3 6.8 7.8 1.2 1.1 28.5 
VERTEBRATE           
Fish bone  0.3 0.2     0.5 
Med.  mammal bone  18.5 2.3 0.2    21.0 
Mongoose bone  3.6 3.0     6.6 
Pig  bone/teeth  5.3      5.3 
VERTEBRATE TOTAL 0.0 27.7 5.5 0.2 0.0 0.0 0.0 33.4 
FAUNA TOTAL 25.1 195.9 119.7 55.6 118.8 7.2 151.0 676.8 
FLORA           
Wood charcoal      6.4 4.6   11.0 
Kukui      0.5 0.8   1.3 
FLORA TOTAL    6.9 5.4   12.3 

 Marine Shell   

 In the Hawaiian food economy, there was a great dependence upon marine 
resources, including marine and fresh/brackish water mollusks to supplement poi, the 
starchy mainstay of the Hawaiian diet (Titcomb 1979).  It is not surprising, therefore, that 
mollusks, including both gastropods (univalves) and bivalves are present in moderately 
large quantities. 

 In STP excavation, 17 families (including 18 genera) of gastropods and eight families 
of bivalves (including seven genera) were identified in the field.  The gastropod families 
(and genera) include Architectonicidae (Heliachus), Bullidae (Bulla), Cerithiidae, Conidae 
(Conus), Cymatiidae (Cymatium), Cypraeaidae (Cypraea), Hipponicidae (Hipponix), 
Littorinidae (Littorina), Mitridae (Mitra), Neritadae (Nerita), Patellidae (Cellana), 
Siphonaridae (Siphonaria), Strombidae (Strombus), Thaididae (Drupa, Morula, Nassa, Vexilla), 
Trochidae (Trochus), Turbinidae (Turbo), and Vermetidae.  The bivalve families include 
Arcidae (Barbatia), Chamidae (Chama), Isognomonidae (Isognomon), Lucinidae (Codakia, 
Ctena), Mytilidae, Pteriidae, Tellinidae (Tellina), and Veneridae (Periglypta).  

 In TU-1 excavations, the above-mentioned families and genera were identified, with 
the exception of the gastropod families (and genera) Architectonicidae (Heliachus), Bullidae 
(Bulla), Thaididae (Nassa, Vexilla), and Vermetidae.  A total of 577.8 g of marine mollusk 
remains were recovered, including 374.5 g of gastropods (64.8%) and 203.3 g of bivalves 
(35.2%).  In the TU-1 faunal assemblage (all proveniences), the dominant gastropod genera, 
by weight, are Conus, Cypraea, Strombus, and Cellana.  Chama and Tellina are the dominant 
bivalve genera, by weight.   

 In Layers Ib and Ic in TU-1 marine mollusks were recovered in moderately large 
quantities.  Both of these layers contain mixed deposits.  Moderately large quantities of 
marine shell were also recovered from Layer II, the identified cultural layer.  In Layer II, the  
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dominant gastropods are Conus (24.9 g) and Cypraea (18.7 g).  The dominant bivalves in 
Layer II are Chama (35.3 g) and Tellina (8.7 g).  Much of the marine shell remains in Layer Ib, 
Ic, and II, and all of the shell in Layer III in TU-1 is quite weathered. 

 In sinkhole excavations SU-2, SU-3, and SU-5, a total of 48.5 g of marine mollusk 
remains were recovered, including 44.3 g of gastropods (91.3%) and 4.2 g of bivalves (8.7%).  
Six families (including five genera) of gastropods and three families of bivalves (including 
three genera) were identified.  The gastropod families (and genera) include Conidae (Conus), 
Cymatiidae (Charonia), Cypraeaidae (Cypraea), Neritadae (Nerita), Thaididae (Morula), and 
Turbinidae (Turbo).  The bivalve families include Mytilidae (Brachidontes), Pteriidae 
(Pinctada), and Tellinidae (Tellina).  The dominant gastropod, by weight, in the sinkhole 
excavations is Cypraea (19.3 g).  The dominant bivalve in Layer II is Tellina (2.5 g).  The 
marine mollusk remains in sinkhole excavations do not exhibit much weathering.  

Sea Urchin 

 In STP excavations, small quantities of sea urchin remains (body/mouth fragments 
and spines) were noted in four locales (STPs 12, 21, 30, and 36).  Three genera of sea urchins 
were tentatively identified in the field, based on spine morphology and size.  These include 
Echinometra matheii, Echinothrix diadema, and Heterocentrotus mammilatus.   

 In TU-1 excavations, sea urchin remains were recovered in moderately small 
quantities (total 25.5 g).  In Layer II, the cultural layer, sea urchin remains were the most 
plentiful (13.4 g).  In this layer, tentative identifications include Echinometra matheii and 
Echinothrix diadema.  Sea urchin remains were quite weathered in Layer III deposits in TU-1.  

 In sinkhole excavations, sea urchin was recovered in small quantities (0.2 g) in SU-2, 
Layer II.  In SU-3, small quantities (1.8 g) were recovered in Layers I-III.  In these 
excavations, sea urchin remains do not exhibit much weathering.  

 Crustaceans 

 In STP excavations, crustacean (Arthopods), or crab remains were noted in three 
locales (STPs 1, 3, and 33.  Mostly crab claws, these remains are quite weathered.  In TU-1 
excavations, small quantities (total is 3.0 g) of crab remains (claw fragments) were recovered 
in Layers Ib, II, and III.  A total of 10.7 g of crab remains were recovered from sinkhole 
excavations (SU-2, SU-3, and SU-5).  In these proveniences, crab claw fragments are quite 
weathered.  Because crustacean remains are quite weathered, and found in the C-horizon 
soils in SU-2 in Feature 6 (sinkhole), it is not likely that they reflect cultural deposition in C-
horizon soils.  

DISCUSSION 

 The archaeological inventory survey of the proposed Wai`anae Regional Park parcel, 
designated as Site 50-80-07-3967, confirmed the presence of previously documented surface 
archaeological features, recorded new surface features, and identified previously  
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unrecorded subsurface cultural deposits.  The seaward portions of the coastal flats, where 
coral sand deposits occur, have been extensively impacted by previous land use activities, 
presumably associated with railroad construction and other activities.  

 This section covers general topics including archaeological features, stratigraphy, 
artifacts, and midden materials.  Interpretations of the stratigraphic development, the nature 
of Hawaiian occupation, and activities believed to have occurred at the site are presented in 
the discussion. 

ARCHAEOLOGICAL FEATURES 

 The eight features documented during this survey include previously recorded 
features (Features 1-4), and features recorded during the current survey (Features 5-8); the 
low rock mound in which TU-2 was excavated, and the two sinkholes in which SU-1 and 
SU-6 were excavated were not assigned feature numbers.  The rock mound was not 
assigned a feature number based on the presence of very recent (less than 50 years old) 
metal and glass fragments encountered in all excavated layers.  The two sinkholes were not 
assigned feature numbers because excavations within them yielded no evidence of cultural 
activities. 

 Feature 1, the Native Hawaiian burial exposed in 1992 by Hurricane Iniki (Kawachi 
1992), demonstrates that Hawaiians used seaward areas in the parcel for burial purposes.  
Kawachi notes that the burial originated in sand deposits.  It is likely that, before post-
Contact modifications to the parcel, the shoreline contained intact sand dunes suitable for 
human burial.  

 Features 2, 3, and 4, previously documented by Sinoto (1975), are interpreted as 
temporary habitation features.  Sinoto interpreted Feature 2 as an animal pen.  While no 
significant cultural materials were recovered from TU-3 in Feature 2, this feature was more 
likely associated with habitation activities based on the size and complexity of the structural 
remains.  It is also unlikely that animals were kept in this type of environment (e.g., karst 
with deep sinkholes).  

 Features 3 and 4 are common structural types associated with habitation in pre-
Contact Hawai`i.  Feature 3 is likely a rectangular or Box-C (or U-shaped) enclosure, but has 
been impacted by bulldozing; Feature 4 is an L-shaped enclosure.  These enclosure types 
have been associated with temporary, or intermittent, habitation in Makaha Valley (Green 
1969, 1970, 1980).  Kirch (1985:248) indicates that large numbers of these structural types are 
found on all major islands, and are particularly common in leeward areas where dryland 
agricultural systems occur.  Similar enclosures have been documented in the karst 
environment at Barber’s Point (Davis 1995).  

 Features 5 through 8 are sinkholes that may have functioned as garden areas.  Test 
excavations in Features 6 through 8 recovered small quantities of marine shell remains and 
charcoal flecking in one or more well developed, relatively rock-free, soil layers (Layer II in 
Feature 6; Layers II and III in Feature 7; Layer II in Feature 8).  Similar archaeological 
features with similar deposits were interpreted as garden features by Flood et al. (1994:152-
154).  Davis (1995: 462, 468-470) also corroborates the use of karst sinkholes as garden 
features.  Davis refers to a small-scale garden system consisting of shallow sinkholes or 
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depressions filled with fine-grained sediments at Barber’s Point.  He states that while 
“...they lack enclosing walls typical of garden features recorded elsewhere at Barber’s Point, 
the noticeable absence of loose surface rocks and the presence of a well-developed soil layer 
are sufficient evidence to provisionally define these features.” (Davis 1995:462).  

STRATIGRAPHY 

 Extensive disturbance and mixing in upper stratigraphic layers, identified primarily 
as coral sand fill, were recorded in the seaward portions of the project area.  This 
disturbance is documented in Layers Ia, Ib, Ic, and possibly upper portions of Layer II.  
These proveniences contain a mixture of traditional Hawaiian, historical, and recent 
artifacts, as well as traditional, historical, and recent faunal materials.   

 Because of the disturbance in upper portions of the stratigraphic sequence, 
reconstructing the more recent events associated with the natural and cultural depositional 
history of this locale is difficult.  Several observations and assumptions regarding earlier 
events, however, are presented here. 

 Bedrock underlying the soils and sediments in seaward portions of the project area is 
the upraised coralline reef.  Layers Ia, Ib, Ic, III, IV, Layer I Facies and Layer II Facies were 
recorded, discontinuously, overlying bedrock.  Historic and modern artifacts in Layers Ia, 
Ib, Ic, Layer I Facies, and Layer II Facies, indicate that these deposits post-date pre-contact 
occupation and have been disturbed by extensive landscape alterations to the project area.  

 The formation of Layer IV (silty sand deposits) is likely the result of both in situ 
physical and chemical weathering of the coralline bedrock and aeolian (i.e., wind borne) 
deposition of coral sands.  The coralline silt component of layer IV is the C Horizon 
associated with weathering of the coralline bedrock.  

 Based on the presence of very fine to fine grain sizes, the sands in Layer IV likely 
were deposited onto the bedrock by offshore winds and mixed with in situ silts.  The light 
yellowish brown color of this soil is likely an indication of age.  The range of coral sand 
grain sizes (very fine to coarse), and the presence of whole and fragmentary marine shell 
(mollusk, sea urchin and crustacean remains) in the Layer III is likely the result of marine 
(e.g., storm surge) and aeolian forces.  Aeolian forces (normal trade winds and storm winds) 
are likely the key factors affecting the inland extent of Layer III (see Figure 15).  

 The stratigraphic relationship of Layer II in STP 25, directly overlying Layer III coral 
sands and directly underlying Layer I coral sands, suggests that there was at least one 
relatively long period where inland dune sand was sufficiently stabilized for human 
occupation.  This stasis in dune development may have been a function of either lower sea 
levels or the uplift of the coralline bedrock. 

 Layer II is interpreted as a buried A horizon (a former surface layer supporting soil 
development) that developed in Layer III sands as indicated by high organic content and the 
presence of traditional Hawaiian cultural materials.  The formation of Layer II deposits is 
the result of natural soil formation processes and human occupation.  
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 As shown in Figure 15, the known extent of Layer II in the project area is restricted to 
two areas (Areas 1 and 2).  Based on the presence of traditional Hawaiian artifacts 
(incomplete shell fishhooks and basalt flakes), faunal materials (marine shell, sea urchin, 
mammal bone), and floral remains (wood charcoal and kukui) from STPs and TU-1, Area 1 
may represent a shoreline camp, or small settlement; Area 2 may represent a smaller activity 
area.  Upper proveniences of Layer II are likely disturbed throughout Areas 1 and 2 based 
on the presence of traditional Hawaiian cultural materials in proveniences above Layer II.  
No carbon suitable for radiocarbon dating was recovered from these areas.  Based on other 
projects in Wai`anae, the traditional Hawaiian occupation of the project area probably 
occurred well after 1400 A.D. 

 Layer I Facies and II Facies, while in the same stratigraphic positions as Layer I and 
Layer II coral sands, are silt loam and clay loam soils derived from basalt.  It is assumed that 
the deposition of these sediments in both facies is the result of soil erosion from inland 
areas, as well as from importing soils during construction of the adjacent Wai`anae Harbor.  
Layer II Facies is not likely to be contemporaneous with Layer II.  

Sinkhole Stratigraphy 

 The stratigraphic sequences encountered in the sinkholes (SU-1 through SU-6) are 
similar to sequences found in sinkholes in karst areas near the project area (Flood et al. 1994) 
and at Barber’s Point (Davis 1995).  In sinkholes that have evidence of cultural use, the 
sequence consists of a noncultural surface (A horizon) with moderate to high percentages of 
coralline cobbles and pebbles.  Underlying the surface layer are one or more well developed 
terrigenous soil layers (silt loams and clay loams) that are relatively rock-free and contain 
small quantities of marine shell and charcoal flecking.  The basal layer is frequently a C 
Horizon consisting of coralline silt with moderately high percentage of coralline pebbles 
and cobbles.  

 The cultural layers identified in sinkhole excavations include Layer II in Feature 6, 
Layers II and III in Feature 7, and Layer II in Feature 8.  It is likely that these layers are 
relatively rock-free due to the effort by Hawaiians to remove cobbles and larger pebbles to 
make the soil more suitable for planting.  The presence of charcoal flecking, marine shell, 
and bone likely represents mulching activities during planting.  Due to the lack of suitable 
radiocarbon-dating material from the site, the age of the sinkhole occupation and their 
relationship to Layer II on the coastal flat can not be determined. 

ARTIFACTS 

 The seven traditional Hawaiian artifacts recovered from STPs and test excavations 
on the coastal flat and in sinkholes at Wai`anae Regional Park represent a relatively small 
range of tools.  Based on the traditional types present, it is likely that they were 
manufactured during the pre-Contact period.  The presence of both traditional and historic 
artifact forms in several layers (Layers Ic, II, and III) in the project area is likely the result of 
surface disturbance in the 19th and 20th centuries.  

 The presence of basalt flakes and flake fragments in the project area suggests that the 
Hawaiian occupying the site were involved in basalt core reduction either for adze 
manufacture, or flake production for other tool types (e.g., scraping and cutting tools).  The 
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presence of a basalt awl fragment suggests that this tool type was being used at the site, 
probably related to woodworking activities.  

 The volcanic glass core collected from an unmodified sinkhole (Feature 7, SU-3, 
Layer II/1), suggests that Hawaiians living at the site were manufacturing volcanic glass 
flakes.  This core has several negative flake scars suggesting that flakes were removed from 
the core.  In an early study of these artifacts, Barrera and Kirch (1973) noted that volcanic 
glass flakes retains a sharp, very fine edge that is suitable for use as cutting and scraping 
implements.  Possible functions for volcanic glass flakes include cutting and scraping plant 
materials and delicate woodworking.  

 The two incomplete shell fishhooks recovered at the site (TU-1, Layer Ic; STP 3, 
Layer II) indicate that Hawaiians were manufacturing fishhooks at this site.  

Faunal Materials 

The faunal materials identified in STP and test unit excavations appear to be fairly 
typical of Hawaiian coastal sites (Kirch 1985).  The 17 families (including 18 genera) of 
gastropods and eight families of bivalves (including seven genera) identified in the faunal 
remains indicate a fairly large variety of resources being exploited by Hawaiians.  

The predominance in Layer II, TU-1, of Conus, Cypraea, Chama, and Tellina, and of 
Cypraea and Tellina in cultural layers in sinkhole excavations, indicate that a range of marine 
environments were being frequently exploited by Hawaiians.  These marine environments, 
including the surge zone, shallow reef waters, deeper waters just off of the reef, and sandy 
flats, can be found adjacent to or near the project area. 

Much of the marine shell remains in Layer Ib, Ic, and II, and all of the shell in Layer 
III in TU-1 is quite weathered.  The fact that a portion of the recovered marine shell remains 
are quite weathered, suggests that portions of the recovered invertebrate assemblage are a 
result of natural beach deposition.  The percentage of natural versus cultural deposition was 
not in the scope of the inventory. 

The sparse presence of mammal bone in cultural layers indicates that Hawaiians 
occupying this area had access to and/or exploited terrestrial resources as well as marine 
resources.  This access likely occurred either through trade with people outside the 
ahupua`a, with members of the family within the ahupua`a, or through direct exploitation 
by Hawaiians at the site. 

The presence of pig remains in Hawaiian archaeological sites has been interpreted in 
the past (Kirch and Kelly 1975:69) as indirect evidence of a developing agricultural 
economy.  Pigs (as well as dogs) were raised primarily on a vegetable diet.  This 
interpretation may be valid even for this leeward environment. 

The sinkholes tested did not contain large quantities of diagnostic bird bone remains.  
The small quantities of nondiagnostic bird bone remains recovered in sinkholes were 
insufficient to address questions related to the presence of bone remains of extinct bird 
species in the sinkholes.  Questions related to the impact of human occupation on birds also 
remain unanswered for this parcel.  
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Pre-Contact Settlement Pattern and Land Use 

It is suggested here that, based on the topography of the Wai`anae Regional Park 
parcel (Site 3967), and soils and sediments it contains, and on more suitable areas inland, the 
landscape in the park parcel was probably not conducive to permanent settlement by pre-
Contact Hawaiians.  The closest permanent settlement to Site 3967 is the inland settlement of 
what is now known as Kamaile Village.  While the sandy seaward portions of the park have 
been significantly impacted in the past, it is likely that permanent structures associated with 
Kamaile Village such as kauhale (multiple-component house sites) and heiau (ritual 
structures) were not built on this parcel.  

The surface structures identified during the archaeological inventory of the parcel, 
including an enclosure, an enclosure remnant, and an L-shaped wall (Features 2, 3, and 4, 
respectively), suggest temporary or possibly recurrent habitation activities.  In addition, 
excavations in modified and unmodified sinkholes (Features 5-8) suggest that dry land 
agricultural methods were being practiced in the some of the larger sinkholes in the project 
area. 

The sand dune area in seaward portions of the parcel was a likely place for small 
camps that were used on a temporary or recurrent basis.  Archaeological evidence suggests 
fishing and marine resource procurement may have been primary activities associated with 
the camps.  The cultural deposition of relatively large quantities of marine invertebrate 
remains could suggest that these food items were being consumed here. 

Based on the presence of the Feature 1 burial, Hawaiians also used the sand dune 
areas in seaward portions of the parcel for human burial, at least once.  While several 
members of the Wai`anae community that were interviewed for this project believe that 
burials in the sand dune areas are associated with pre-Contact Hawaiians living in Kamaile 
Village, no firm archaeological connections between the two sites have been established to 
date.   

While archaeological testing in sinkholes did not confirm the use of sinkholes by 
Hawaiians for human burial, there is a possibility that sinkholes were used for this purpose.  
On the other hand, it is also quite possible that Hawaiians did not use the sinkholes for 
burial of their dead.  The relatively soft sand deposits located seaward of the sinkholes on 
the parcel, where one burial has been found, may have been a preferred burial location 
during the pre-Contact Period.  

Although radiocarbon dates are not yet available for Site 3967 at Wai`anae Regional 
Park, radiocarbon dating of archaeological sites in the karst environment at Barber’s Point 
suggest that Hawaiians were utilizing sinkholes for habitation and cultivation by A.D. 1400-
1600 (Davis 1955: 454).  If it is assumed that Site 3967 is contemporaneous with these sites, 
then some understanding can be gained regarding where Site 3967 fits into the evolution of 
Hawaiian cultural history.  Kirch’s (1985) sequence of Hawaiian cultural history will be 
used.  According to Kirch’s sequence, the evolution of Hawaiian culture can be divided into 
the following phases:  

1. Colonization Period (A.D. 300-600) 
2. Developmental Period (A.D. 600-1100) 
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3. Expansion Period (A.D. 1100-1650) 
4. Protohistoric Period (A.D. 1650-1795) 
5. Historic Period (post-A.D. 1795) 

Based on the above assumption, it is suggested that Site 3967 may have been initially 
occupied during the Protohistoric Period (A.D. 1650-1795), possibly earlier, and occupation 
continued into the Historic Period (post-A.D. 1795).  

According to Kirch, by the beginning of the Expansion Period, the Hawaiian people 
had firmly established cultural patterns of adaptation.  He states that in the ensuing five and 
a half centuries, “the Hawaiian population would burgeon to several hundred thousand 
persons and would expand into even the most arid and marginal regions of the archipelago.  
Economic production was intensified with the development of large irrigation works and 
dry land field systems, and methods of aquaculture production were invented.” (Kirch 
1985:303).  The karst sinkhole environments present along the Wai`anae coast, and at 
Barber’s Point, are certainly among the most arid and harsh environments on O`ahu.  

SIGNIFICANCE ASSESSMENTS 

This inventory survey has designated the Wai`anae Regional Park parcel as Site 50-
80-07-3967, a habitation site with both surface and subsurface components.  The surface 
components consist of eight archaeological features, including a Hawaiian burial, an 
enclosure, an enclosure remnant, an L-shaped wall, a modified sinkhole, and three 
unmodified sinkholes.  In addition, a subsurface testing program identified two discrete 
subsurface areas (Areas 1 and 2) located just inland from the shoreline that contain intact 
remnants of Layer II, a buried surface layer containing traditional Hawaiian cultural 
materials (artifacts and faunal remains).  

    Table 9.  Archaeological Features at SIHP Site 50-80-07-3967. 

Feature Number Feature Type Function Mitigation Recommendation 
1 Pit  Burial Relocate and preserve in place 
2 Enclosure Temporary 

habitation 
Data recovery; (tested TU-3) 

3 Enclosure 
remnant 

Temporary 
habitation 

No further work necessary; 
relocated but partially destroyed 
by bulldozer 

4 L-shape Temporary 
habitation 

No further work necessary; 
relocated during this project 

5 Modified 
sinkhole 

Garden area No further work necessary; 
walled sinkhole initially recorded 
during current survey 

6 Sinkhole Garden area No further work necessary; 
initially recorded during current 
survey;  tested (SU-2) 
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Table 9.  Archaeological Features at SIHP Site 50-80-07-3967 (continued). 

Feature Number Feature Type Function Mitigation Recommendation 
7 Sinkhole Garden area No further work necessary; 

initially recorded during current 
survey;  tested (SU-3) 

8 Sinkhole Garden area No further work necessary; 
initially recorded during current 
survey;  tested (SU-5) 

Area 1 Subsurface 
deposit 

Habitation area Data Recovery 
 

Area 2 Subsurface 
deposit 

Habitation area Data Recovery 

The physical integrity of the site is poor, primarily because the seaward portion of 
the parcel has been impacted by previous land alteration activities during the late 19th 
century through the 20th century.  One enclosure (Feature 3) recorded by Sinoto (1975) has 
been partially destroyed.  Two intact surface features (an L-Shape and a wall) documented 
by Sinoto were destroyed sometime between Sinoto’s 1975 survey and the current inventory 
survey.  In the recent past, portions of the parcel have been used as a dumpsite that includes 
large piles of construction materials and abandoned cars; squatters living on the land and in 
the sinkholes have also affected the project area.  In some cases, the effects of these activities 
can be reversed, but the overall affect has been to significantly decrease the integrity of the 
physical setting.  In addition, the upper layers of the sand dune (Layer III) and Layer II 
include mixed pre-contact and post-contact material, suggesting that disturbance has 
occurred, likely because of grading and filling. 

 Along with the archaeological features, two of the sinkholes near the coast contain 
brackish water and include native red shrimp (`opae ula).  Although the shrimp was a 
resource likely exploited by Hawaiians, there is no direct evidence of exploitation (i.e., 
surface modifications, petroglyphs, artifacts) to merit there inclusion as archaeological 
features.  The sinkholes may have ecological significance not associated with cultural 
resources. 

 The State Historic Preservation Division has drafted rules and regulations (Title 13, 
Subtitle 13, Chapter 275, October 31, 2002) to govern the procedures and standards for 
historic preservation.  Chapter 275, Rules Governing Procedures for Historic preservation 
Review, defines the criteria to be used in assessing significance.  Section 13-275-6 (b) states 
that, “to be significant, a historic property shall possess integrity of location, design, setting, 
materials, workmanship, feeling, and association and shall meet one or more of the 
following criteria:” 

1. Criterion “a”.  Be associated with events that have made an important contribution to the 
broad patterns of our history; 

2. Criterion “b”.  Be associated with the lives of persons important in our past; 

3. Criterion “c”.  Embody the distinctive characteristics of a type, period, or method of 
construction; represent the work of a master; or possess high artistic value; 
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4. Criterion “d”. Have yielded or be likely to yield, information important for research on 
prehistory or history; 

5. Criterion “e”.  Have an important historical cultural value to an ethnic group of the state. 

 In assessing the significance of the cultural remains at Site 3967 according to the 
above criteria, it appears that Site 3967 is significant under criteria d and e.  Under criterion 
d, Site 3967 is considered significant because it has yielded information important for 
research on the prehistory and history of Wai`anae, and may yield further information in 
the future.  Specifically, the subsurface deposits (Area 1 and 2) will likely yield additional 
information concerning traditional coastal settlement and exploitation. 

 Under Criterion e, Site 3967 is considered significant because the Feature 1 burial 
component of the site likely has a special cultural value to the Hawaiian community.  In 
addition, based on consultation, there may be human interments in some of the sinkholes, 
although there is no direct evidence to substantiate the claim. 

RECOMMENDATIONS 

 Recommendations for further historic preservation work at Site 3967 at Wai`anae 
Regional Park are presented here, and are based on the nature of the cultural resources 
identified during the inventory survey, on conversations with archaeologists at SHPD, and 
on the City and County of Honolulu, Department of Design and Construction’s intention of 
considering plans for developing the parcel as a regional park. 

 Based on other archaeological work on the Wai`anae coast, as well as the SHPD 
confirmation of one known human interment in the project area, it is likely that additional 
human remains will be encountered in the seaward portions of the parcel.  It is 
recommended that those areas containing intact dune deposits be avoided, and that a 
Historic Preservation Plan (HPP) be drafted providing short and long-term measures for the 
management and protection of any subsurface cultural resources.  

 Furthermore, if development plans include subsurface alterations in or near Areas 1 
and 2, where Layer II is present, then a data recovery plan should be drafted to collect data 
necessary to characterize these deposits.  In particular, research should focus on placing the 
site in its chronological context.   

 If development is planned in the eastern portion of the project area, additional 
testing in the sinkholes should be implemented with the intention of confirming the 
presence or absence of human skeletal remains.  Monitoring is recommended for any area 
within the parcel where grading, trenching, or other subsurface alterations may occur.  
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