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BACKGROUND
At the request of HASEKO (Ewa), Inc., Paul H. Rosendahl, PLD., Inc. (PHRI) recently 

conducted the field work and interim report preparation portion Phase 11(a)—of the second 
phase (Phase II—Archaeological Data Recovery) of a phased Archaeological Mitigation 
Program. This work was performed in conjunction with the development of the Ewa Marina 
Community Project, in the Land of Honouliuli, ‘Ewa District, on the southwest coast of the 
Island of O‘ahu(TMIC 9-1-011-001,2,3,4,5,6,7:9-1-012-008,9,11,12,13,16,17). This interim 
report summarizes the project background, field procedures, and findings of this project. The 
Scope of Work for Phase 11(b)—Data Analysis and Final Reports—is presented after the 
summary of field work findings. Figure 1 shows the project area location and the locations of 
the sites and sinkhole clusters examined in this phase of the investigation. This work was 
conducted under the terms of the 1992 Memorandum of Agreement (MOA) between the 
Advisory Council on Historic Preservation (ACHP), the U.S. Army Corps of Engineers— 
Honolulu District, the Hawaii State Historic Preservation Officer, the Office of Hawaiian 
Affairs, and HASEKO (Ewa), Inc., and in conjunction with the Department of the Army (DO A) 
Permit Application made by HASEKO (Ewa), Inc. (DOA Permit Application PODCO 2117). 
Specifically, the proposed work was carried out in accordance with Stipulation No. 1 of the 
MOA, as outlined in the approved Archaeological Mitigation Plan for Data Recovery, Interim 
Site Preservation, and Monitoring (Haun et al. 1991).

The approved Archaeological Mitigation Program consists of the following four phases:

Phase I - Preparation of a formal Archaeological Mitigation Plan, including 
relevant detail concerning (a) data recovery, (b) interim site preservation, 
and (c) construction monitoring;

Phase II - Archaeological Data Recovery, including mobilization, historical 
documentary research, field work, data analyses, and preparation of interim 
and fmal reports;

Phase III - Preparation of a detailed Site Preservation Plan, upon completion 
of Phase II work, to provide for interpretive development and long-term site 
preservation concerns; and

Phase IV - Archaeological Monitoring, as appropriate, of all construction 
activities that might impact significant archaeological remains within the 
project area.

Phase I (Mitigation Plan) of this Archaeological Mitigation Program has already been 
completed (Haun et al. 1991). The Phase II work was conducted according to the recommen
dations made in the Phase I Mitigation Plan, with amendments specified in the Scope of Work 
and Detailed Work Plan (PHRI 1993). The mitigation plan was based on the results of the 
Archaeological Inventory Survey and Test Excavations conducted by PHRI in 1990 (Dunn et 
al. 1991). Fifty-three sites containing over 321 component features were identified within the 
project area. Forty-seven sites were assessed as significant solely for information content. No 
further work was recommended for 32 of the 47 sites. For 14 of the 47 sites, further data 
collection only was recommended. An additional five sites assessed as significant for 
information content were also assessed as excellent examples of site types; further data 
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collection and preservation with interpretation was recommended for these sites. For one of 
the 47 sites (Site 4297), further data collection was originally recommended by Dunn et al. 
(1991), with preservation “as is” provisionally recommended, pending the results of burial 
testing. Site 4297 was subsequently tested, and no burial was present (memorandum of July 
28, 1991 from A. Dunn and Dr. P.H. Rosendahl to HASEKO (Hawaii), Inc.). An updated 
recommendation of No Further Work was made for this site. The results of the testing will be 
presented in the final report. Assessments and recommendations for the 20 sites at which 
further work was conducted are summarized in Table 1.

Further data collection was recommended for six of the sinkhole clusters. These sinkhole 
clusters possessed paleontological significance, as indicated by the presence of sub-fossil to 
fossil osteological remains of extinct avian species. Following a field visit by Dr. Tom Dye 
(SHPO Staff Archaeologist, O‘ahu) and Ms. Elaine Jourdane (SHPO Assistant Archaeologist, 
O‘ahu) on March 24, 1994, PHRI submitted a request to remove excavations at Sinkhole 
Cluster C (six units) from the data recovery Scope of Work (Letter of March 25,1994, from 
Dr. Susan Goodfellow, PHRI Laboratory Director, to Dr. Tom Dye of DLNR-SHPD). This 
request was made when it was discovered that Cluster C had been mistakenly slated for data 
recovery in the sinkhole cluster sampling design for the data recovery phase of this investiga
tion. (Cluster C was, in fact, adequately sampled in the testing phase.) The SHPO staff gave 
a verbal assent to the proposed changes; this was followed by a written confirmation of 
acceptance of the proposed changes (letter of April 11, 1994, from Don Hibbard, DLNR- 
SHPD, to Dr. Susan Goodfellow, Ph.D.).

The Phase 11(a) field work was conducted from December 1993 to March 1994, and 
required approximately 408 man-days to complete. The work was conducted by a crew of four 
to seven, under the supervision of PHRI Projects Supervisor Leta J. Franklin, M.A. Principal 
Investigator Susan T. Goodfellow, Ph.D., and Hawa? i Projects Director Alan T. Walker, B. A., 
provided overall guidance for the project. The crew consisted of Field Archaeologists Mikele 
Fager, B. A., Catherine Glidden, B. A., Constance O’Hare, B.A., and Warren Wulzen,B.A., and 
Archaeological Field Technicians Lauren Appelbaum, B.A., Christopher Kitchens, and Derek 
Kowalchuk, B.A. Mikele Fager and Warren Wulzen served as Crew Chief at different times 
during the project. The task of clearing brush from features slated for data recovery was 
contracted to Ainalani Construction Company. The work required 36 man-days and was 
conducted under the direction of PHRI Projects Supervisor Leta J. Franklin.
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Table I. Summary of General Significance Assessments and 
Recommended General Treatments

♦SIHP
Site No.

Significance Category Recommended Treatment
A X B C FDC NFW PID PAI

3203 + - + - -
3206 + - - +
3208 + - - +
3210 + - - +
3211 + - -
3213 + - - +
3215 + - - +
3216 + - - +
4265 + - - +
4271 + - +
4275 + - - +
4280 + - - +
4281 + - - +
4295 + - - +
Subtotal: 14 0 0 0 14 0 0 0
3201 + + - + - +
3202 + + - + - +
3205 + + - + - +
3205 + + - + - +
3209 + + - + - +
4277 + + - + - +
4278 + + - + - +

Subtotal: 6 0 6 0 6 0 6 0

Total: 20 0 6 0 20 0 6 0

* State Inventory of Historic Places (SIHP) numbers. SIHP numbers are five- digit numbers prefixed by 50-80- 
12 and -13 (50~State of Hawafi; 80=lsland of O'ahu; 12-USCS 7.5’ series quad map [‘‘Ewa, Hawai’i"]: 
I3=USGS 7.5’series quad map ["Pearl Harbor, HawaTi"]).

General Significance Categories:
A = Important for information content, further data collection necessary 

(PHRl=research value)
X = important for information content, no further data collection necessary 

(PHRI=research value, DLNR-SHPD=not significant)
8 = Excellent example of site type at local, region, island, State, or National level 

(PHRl=interpretive value): and
C = Culturally significant (PHRl=cultural value)

Recommended General Treatments:
FDC= Further data collection necessary

(detailed recording, surface collections, and limited excavations, 
and possibly subsequent data recovery/mitigation excavations) 

NFW = No further work of any kind necessary, sufficient data collected archaeological 
clearance recommended, no preservation potential

PID = Preservation with some level of interpretive development recommended
(including appropriate related data recovery work)

PAI = Preservation "as is,“ with no further work (and possible inclusion into landscaping), 
or possibly, minimal further data collection necessary
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FIELD PROCEDURES
Field procedures employed during the mitigation program largely followed those outlined 

in the mitigation p lan (Haun et al. 1991). The data recovery field work consisted of four general 
tasks: (a) relocation of the previously recorded sites and sinkhole clusters scheduled for further 
work; (b) vegetation clearing at features selected for excavation; (c) additional detailed 
recording of specified sites and features; and (d) controlled excavation at archaeological 
features and sinkholes. Field work adhered to the detailed scope of work (PHRI 1993), except 
for slight variations at two sites. At the first site, Site 4281, a 1.0 by 0.5 m unit was excavated 
in Feature B instead of a one-square-meter unit, because the feature was determined to be 
extremely disturbed by, or even created by, 20th century bulldozing. The smaller-sized unit 
recovered sufficient information to demonstrate the nature of this feature. In addition, three 1.0 
by 1.0 m units were excavated at Feature A of this site instead of two 1.5 by 1.0 m units. This 
was done in order to explore the nature of the deposits in different areas of the feature. Second, 
excavation at Feature A at Site 3203 consisted of a 2.0 by 1.0 m trench (two contiguous units) 
and a separate 1.0 by 1.0 m unit rather than the proposed 3.0 by 1.0 m trench. This was done 
in order to examine two areas of this large feature.

A total of 111 controlled excavation units (EU) were excavated: 92 at archaeological sites 
and 19 at sinkhole clusters. Summary information on excavations at archaeological features 
is presented in Table 2. Excavation unit numbers were assigned consecutively, beginning with 
“EU-1,” throughout the project (EU-1 to EU-111). To ensure horizontal control of excavated 
remains, no units larger than 1.25 by 1.0 m were designated. If the work plan called for one two- 
square-meter unit, two contiguous 1.0 by 1.0 m units were excavated simultaneously and 
shared common stratigraphic designations, plan views, and cross sections. Of the 92 EUs 
excavated in archaeological features, 77 units measured 1.0 by 1.0m; 12 measured 2.0 by 0.5 
m; two measured 1.25 by 1.0 m; and one unit measured 1.0 by 0.5m.

Unit placement, orientation, and size were determined according to several criteria. In 
order to sample the different types of space within the various formal feature types, units were 
placed in various locations within features instead of consistently in the center. For instance, 
some platforms were excavated with a 1.0 by 1.0 m unit in the center; others with a 2.0 by 0.5 
m trench that crossed the exterior facing and sampled a portion of the soil outside the feature. 
An overall goal of the excavation was to detail the relationship of the basal architecture of the 
feature to the surrounding and underlying soil layers wherever possible, while at the same time 
recovering portable remains that would support an interpretation of feature function.

Summary information on the 19 excavation units placed in sinkholes is presented in Table 
3. All EUs excavated in sinkholes were 1.0 by 1.0 m units, although the actual area excavated 
was often less due to the size of the sinkholes. Six sinkholes had a diameter of less than one 
meter, the remaining 13 ranged from one to two meters in diameter. Sinkhole surface depth 
(measured from the rim of the sinkhole to the top of the soil fill) was distributed as follows: 
ten sinkholes were shallower than 0.5 m, seven measured 0.5 to 1.0 m deep, and two were 
greater than 1.0 m deep. Sinkholes that were completely filled with trees were not considered 
excavatable; the tree roots would have likely skewed the vertical distribution of the paleonto
logical remains within the sinkhole.

Prior to excavating units in both sinkhole clusters and archaeological sites, the unit was 
photographed and a scaled unit plan-view was prepared. Soil and rock layers were removed
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Table 2. Summary of Excavation Units at Archaeological Features

Site 
(Fea.)

Formal 
Type

EU 
No.

Unit 
Size 
(m)

Thickness of 
Architectural 

Layer(m)

Max. EU 
Depth 
(mbs)

Material
Recovered*

3201
E3 Elongated mound 79 1.0x1.0 0.61 0.75 G.P
1 Mound 80 1.Oxl.O 0.23 0.71 MS. NHB. LF. basalt sphere, 1 HF
L C-shape 81 1.0x1.0 0.20 0.47 C(S).G. LF, MS(S), MT
N Alignment 82 1.Oxl.O 0.49 0.74 MS(S), C
O L-shaped alignment 83 1.0x1.0 0.36 0.50 MS(S), LF
P L-shaped alignment 84 1.Ox 1.0 0.15 0.41 Sterile

3202
F Platform (in pavement) 85,86 1.0x1.0 0.32 0.69 G, MS(A), NHB, basalt abrader, awl, 

large ground slab
Platform (in midden) 87,88 1.Oxl.O 0.00 0.20 BF, MS(M), NHB, bone gorget, 1 HF

3203
A Platform w/C-shape** 73,74

75
1.Ox 1.0
1.Oxl.O

0.44
0.63

0.60
0.90

LF. MS(M)
C. LF.MS(S)

F Platform 76 1.Ox 1.0 0.46 0.60 C, MS(S), NHB(S)
G Mound 77,78 1.Oxl.O 0.85 0.97 MS(M), LF, C, NHB, G,VGF(I), 

coral abrader
3205

Al Enclosure 55,56

57,58

1.0x1.0

1.0x1.0

0.55

0.48

0.95

0.78

C,MS, NHB, LF, coral abrader, bone 
awl, glass bottle, 1 HF

MS, G, C, coral tool, 1 HF
Fl Enclosure 59 1.0x1.0 0.40 0.67 MS(S), NHB, G, FAR
HI Platform 60 2.0x03 0.44 0.49 MS, NHB, poss. coral abrader, 1 HF
H2 Mound 61 1.Oxl.O 0.66’ 0.88 MS, BF, hammerstone
K2 Platform 62 1.0x1.0 0.32 0.62 MS(M), NHB, LF
L Platform 63 2.0x03 0.40 0.52 C, MS(S), LF
P Platform 64,65 1.0x1.0 0.47 0.68 MS(S), NHB
Q Platform 66 2.0x03 0.48 0.65 MS, LF, FAR
R 13 sub-features 67 1.Ox 1.0 0.13 030 Sterile
S Platform 68 2.0x03 0.64 0.69 Sterile
T Platform 69 1.0x1.0 0.32 0.63 Sterile
U Platform 70 1.0x1.0 0.38 0.78 Sterile

3206 Enclosure 95,97

96,98

1.Ox 1.0 1.06

2-1.25x1.0 0.00

1.12

0.58

C.P.BF.FAR, MS(A), NHB, MT, military 
ammo, misc. historic and recent

C.P.BF.FAR, MS(A), NHB, MT, military 
ammo, misc. historic and recent

3201
E3 Elongated mound 79 1.Oxl.O 0.61 0.75 G.P

• Key to materia/ recovered:
c Charcoal G GUm

FAR. Flro-alfactad rock MT Mata!
MS Marina shat P Pottory (historic, typkaty giazod aarthanwara)

NHB Non-human bona (la^ bird, small mammal, fish) HF Horizontal faatura—usually * haarth

BF Basalt Hoka (*) Abundant

LF LJmas ton a taka (M) Moda rata

VGF Vokank glass taka Scarca

*• Ntw feature form daslgnation; faatura form changod attar axtanshra brush ckaring



Report 1387-041594 7

Table 2. (cont)

Sita 
(Fea.)

Formal 
Type

EU 
No.

Unit 
Size 
(m)

Thickness of 
Architectural 

Layer(m)

Max. EU 
Depth 
(mbs)

Material 
Recovered

3208 Platform 71,72 1.Oxl.O 0.35 0.48 MS.LF.G

3209
A Platform (exterior) 49 1.Oxl.O 0.92 1.46 MS(S), NHB, kukui nut shell

(interior) 50 1.Oxl.O 1.36 1.36- MS(S)
C U-shaped alignment 51 1.Oxl.O 0.00 0.45 Sterile
E Modified outcrop 52 2.0x05 0.00 0.38 Sterile
F Wall 53 1.Oxl.O 0.00 0.25 Sterile
G C-shape 54 1.Ox 1.0 0.09 0.28 Sterile, except for recent charcoal and 

spent ammunition
3210

C Modified outcrop** 40 1.Oxl.O 0.00 0.30 Sterile
D Platform 41,42 1.Ox 1.0 0.57 0.77 MS(S)—redeposited
H Modified outcrop** 43 1.0x1.0 0.00 0.27 Sterile

3211
A C-shape 31 2.0x05 0.62 0.80 VGF(I), MS. NHB
B C-shape 32 1.Ox 1.0 0.00 0.28 MS(S), C
C Enclosure 33 2.0x05 0.00 0.39 MS, C. FAR. 1 HF
D Enclosure w/C-shape 34

35
1.Ox 1.0
1.0x1.0

0.00
0.00

0.30
0.39

MS. C
MS, C, NHB, waterwom cobble, 2 HF

3213 C-shape 5
6

1.Oxl.O
1.Oxl.O

0.00
0.00

0.48
0.39

MS, C, MT, G
MS, C, coral abraders

3215
D Modified outcrop 99,100 1.0x1.0 0.36 0.77 MS, C, NHB, 1 HF
Gl Modified outcrop 101,102 1.0x1.0 0.41 0.65 MS, NHB, LF
Q Two adjoining enclosures 103 1.0x1.0 0.55 0.68 MS, NHB
V Modified outcrop 104 1.Oxl.O 0.00 0.46 BF, NHB, MS, C
X Enclosure 105 1.0x1.0 056 0.65 LF, BF, MS, NHB
z Four C-shaped alignments 106,107 1.Oxl.O 0.22 0.42 MS, VGF, NHB. C
KK Platform and

modified outcrop**
108,109 1.0x1.0 0.76 1.00 MS, LF, NHB, modified shell

LL Enclosure w/C-shape** 110 1.Oxl.O 0.00 0.19 MS, modified shell

3216
B C-shape 89 1.Oxl.O 0.26 0.38 MS (2 frag, prob, fossil)
H Platform 90 1.0x1.0 0.75 0.95 MS, NHB
J Enclosure 91 1.0x1.0 0.64 0.84 MS(M), NHB(A), ,LF,C, 

bone fishhook frag.
O Enclosure 92 1.0x1.0 0.00 0.32 MS. C. F AR
Q Poss, mound 93 1.Oxl.O 0.74 0.90 MS(S), kukui nut shell
V Modified outcrop 94 1.0x1.0 0.31 0.48 Sterile

4265
Bl L-shape 44 1.0x1.0 0.48 059 Sterile
H Mound 45 1.Oxl.O 0.43’ 0.88 Sterile

4271
D Mound 29,30 1.0x1.0 0.34 052 MS(S), NHB

• 3 architectuni layers
** New feature form designation; feature form changed after extensive brush clearing
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** New feature form designation; feature form changed after extensive brush dearing

Table 2. (cont)

Site 
(Fea.)

Formal 
Type

EU 
No.

Unit 
Size 
(m)

Thickness of 
Architectural 

Layer(m)

Max. EU 
Depth 
(mba)

Material 
Recovered

4275
D C-Shape 19 1.0x1.0 0.00 0.22 Sterile (except for recent metal)
G Enclosure 20 2.0x05 0.00 0.70 Sterile
H Enclosure 21 2.0x05 0.00 0.27 Sterile, except for some carbon
1 Enclosure and mound 22 2.0x05 0.00 0.33 Sterile, except for some carbon
L L-shape 23 2.0x05 0.00- 050 Sterile

4277
C Modified sinkhole 36 1.0x1.0 0.00 0.98 NHB (pig), MS, and C, capping non-cultural

NHB layers
E Rubble concentration 37 1.0x1.0 0.23 053 Metal gate parts

4278
B Enclosure 38 2.0x05 0.45 0.69 MS(A), NHB
C T errace** 39 1.0x1.0 0.55 0.90 MS

4280 Inclined platform** 18 1.0x1.0 0.49 0.59 G

4281
A Two adjoining enclosures 2 1.Ox 1.0 0.00 0.3° MS, FAR, C, BF, 3 HF

3 1.0x1.0 0.00 0.51 MS. FAR, C
4 1.0x1.0 0.00 0.41 MS, C

B Rubble alignment 1 1.0x05 0.36 0.90 MS, BF, barbed wire

4295 Cairn III 1.0x1.0 0.65 1.35 Sterile

Table 3. Summary of Excavation Units at Sinkhole Clusters

Sinkhole EU
Cluster No.

Sinkhole
Surface Depth*

Sinkhole
Depth# Findings

A 7 <05 m 0.65 Land snails, bird bone, glass, marine she* (prob. fossil)

8 <05 m 0.72 Land snails, bird bone, glass, marine she* (prob. fossil)
9 >1 m 0.59 Glass, metal, marine she*, mammal bone, land snails

10 0.5-1.0 m 0.60 Rodent bone, marine she* (prob. fossil), land snails
II 0.5-I.Om 0.71 Bird bone, land snails

B 46 0.5-1.0 tn 0.85 Bird and rodent bone, land snails
47 <05 tn 1.17 Bird bone, marine she* (prob. fossil), land snails

48 051.0 m 2.10 Abundant faunal remains, primarily bird bone

E 12 <05 m 0.70 Bird bone, land snails, marine she* and coral (prob, fossil)

13 <05 m 0.98 Land snails, bird bone, charcoal, marine she* (prob. foes*), post, rodent bone

14 05-1.0 m 0.67 Marine she* (prob. fossil), bird bone, rodent, land snails

15 <05 tn 0.64 Bird bone, foss* marine she*
16 <05 m 0.62 Bird bone
17 0.5-1.0 m 0.69 Land snails, bird bone, foss* marine she!

F 24 >1 tn 0.68 Sma* mammal and bird bone
25 <05 m 0.71 Land snails, bird bone

G 26 0.5-1.0 in 1.00 Bird and mammal bone
27 <05 m 1.04 Bird bone, marine sho* (prob. fossil), charcoal
28 <05 m 0.80 Land snails, fossil marine shell, “slag" from sugar cane burning

• Measured from rim of sinkhole to top of soil fill
• Depth below soil surface within sinkhole 
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from all excavation units by arbitrary 10 cm levels within cultural and/or natural strata. The 
arbitrary levels were always in 10 cm increments below datum (i.e., 10-20 cmbd, 20-30 cmbd). 
This enabled the analysis of excavation data by either stratum or relative depth, regardless of 
stratigraphy. All information was recorded on standard PHRI excavation grid forms. All soil 
from units in archaeological features was passed through nested 1/4-inch and 1/8-inch mesh. 
The material in the 1/4-inch mesh was sorted in the field except when it was not efficient to 
sort the material in the field (i.e., when soil needed wet-screening or when there was a high 
density of ecofacts and/or artifacts). In those cases, the soil was bulked and sent to the 
laboratory in Hilo. All material in the 1/8-inch screen was bulked and sent to the lab except 
when time, and a clear lack of ecofactual or artifactual remains, permitted field sorting. All soil 
from EUs excavated in sinkholes was passed through nested 1/4-inch and 1/16-inch screens, 
with all 1/16-inch material bulked and sent to the laboratory for analysis. The material from 
the 1/4-inch mesh was bagged and sent to the lab when it was inefficient to sort the material 
in the field. Initial processing of recovered material involved double-checking the shipments 
of bags that had been accessioned in the field. Bags labeled as containing artifacts were 
processed first, and selected artifacts were placed on display in the PHRI laboratory. The 
remaining bags, containing bulked ecofacts and screen residues; dating samples; bulked 
feature fill; and CV and soil samples, will be processed as per the Laboratory Methods section 
presented in the Scope of Work for Phase 11(b) section of this report.

Forty-four constant volume (CV) samples and seven soil samples were collected from 51 
of the excavation units. CV or soil samples were not collected from the remaining 41 EUs 
because they were either contiguous with an EU in which a sample was taken, or they were 
sterile units excavated in either agricultural features or disturbed features. With one exception 
(EU-48, Cluster B), CV samples were not taken from sinkhole excavation units because the 
material bulked from the sixteenth-inch screen contained sufficient data for the planned 
analyses.

Fourteen horizontal features (HF) were encountered in the excavations of 11 features. HF 
numbers were assigned beginning with “HF-1 ” and were incremented consecutively through
out the project. All contained charcoal, ash, and/or fire-affected rock, and all—except for one 
probable natural feature—were interpreted as the remains of hearths or secondary ash deposits. 
The soil, charcoal, and ash within all horizontal features was bulked for laboratory processing. 
The horizontal feature locations and depths were drawn on the excavation unit layer plan maps, 
and the features were photographed.

Charcoal and ash samples collected from horizontal features and cultural strata will be 
processed by the PHRI laboratory and sent out for radiocarbon age analysis. Potentially datable 
volcanic glass flakes were recovered at four units, and more volcanic glass may be found in 
the unsorted bulk material awaiting laboratory sorting.

All units from archaeological features were excavated either to bedrock or through at least 
one sterile cultural level, usually within a natural decomposing bedrock layer. Thirty-seven 
units terminated in a sterile layer below one or more cultural layers; thirty units contained a 
cultural layer that terminated on bedrock (or the surface architecture terminated on bedrock); 
nineteen units were sterile and were terminated in a decomposing limestone layer, often with 
partial bedrock exposed in the floor of the unit; five units were sterile and were terminated on 
bedrock; one unit was terminated in bedrock and large, basal construction boulders. Although 
there were a few pockets of soil between the boulders, the stability and safety of this last unit 
was uncertain, and the boulders were not removed. All units excavated in sinkholes were, in 
general, terminated on bedrock. The three exceptions were largely sterile units excavated in 
Sinkhole Cluster A. These were terminated in a decomposing bedrock layer.
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Upon completion, each unit was photographed using 35mm black-and-white photographs, 
and a cross-section profile was drawn of the most representative wall. Color slides were taken 
of the unit cross sections wherever a color record of the stratigraphy might prove useful during 
the analysis. Occasionally, two walls were profiled when not all layers were present in one wall. 
Stratigraphic information was recorded on PHRI standard forms, following the soil description 
format used by the Soil Conservation Service (Soil Survey Staff 1962). After excavation, all 
units were backfilled except one shallow unit in a remote area (EU-18 at Site 4280). An 
aluminum strip bearing the site number, feature designation, excavation unit number, the 
letters PHRI, the project number (93-1387), and the date was left at each unit datum. This 
information was also written on flagging tape above each feature.
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SUMMARY OF FINDINGS
Table 2 summarizes the general distribution of ecofactual remains, indigenous and 

historic artifacts, and horizontal features for the 92 units excavated in archaeological features. 
Ecofactual remains recovered from subsurface excavations consisted of marine shell, fish 
bone, bird bone, mammal bone, and botanical remains, such as kukui nut shells and charcoal. 
Marine shell remains represent a wide variety of species, comparable to those found in the 
testing phase. Artifacts include stone debitage (exotic basalt and volcanic glass, and locally- 
available limestone), bone and shell fishhooks and gorgets, bone awls, coral abraders, modified 
shell (i.e., tabs), and shaped basalt. Historic artifacts include bottles, pottery (earthenware, 
stoneware, and porcelain—some hand-painted), spent military ammunition, glass, can frag
ments, nails, barbed wire, and gate parts. Table 3 summarizes the distribution of material, 
mostly faunal, that was recovered from units excavated in sinkholes.

As noted earlier, many of the excavated units in archaeological features were contiguous 
with other units, and the two units were excavated simultaneously. A total of 16 contiguous 
units were excavated. These all shared strata designations and a common cross-section profile. 
Note that each of the pairs of contiguous units is described in Table 2 as a single entry. Of the 
total 76 units and contiguous units, the depth of excavation ranged from 0.19 to 1.46 m deep; 
the median depth was 0.42 m below surface.

Fifty-one units and contiguous units were excavated through an architectural layer of a 
feature. The thickness of the cobbles and boulders that comprise this layer for these units is also 
shown in Table 2. There is considerable variation in the architectural layers at the features. 
Thickness ranges from 0.09 m in a disturbed C-shape (Feature G at Site 3209) to 1.36 m in the 
center of a large platform (Feature A at 3209). The median thickness of excavated architectural 
layers is 0.46 m. Typically, the architectural layer was the cobble fill of a platform or terrace, 
although some units were placed across walls and alignments.

Excavations yielded construction details on a wide range of formal and functional feature 
types, and documented evidence of a variety of activities, including cooking, eating, 
agriculture, and manufacturing. The marine shell recovered indicates that site inhabitants 
exploited the near-shore marine environment for food. The presence of volcanic glass and 
basalt indicates trade or procurement from quarries many kilometers away from the Ewa Plain. 
The data recovered during the current project expanded the findings of the earlier surface 
survey, and thus will aid in reconstructing settlement patterns through time within the coastal 
zone of the Land of Honouliuli. A wealth of information from other recent archaeological and 
paleontological investigations on the Ewa Plain can be drawn upon for comparative data.

The mitigation field work was sufficient to adequately address the research questions 
outlined in the mitigation plan. No unexpected findings (i.e., human burials) were encountered 
in the data recovery excavations. No further data collection work is necessary in the project 
area. This document constitutes the interim report for the present field work. The final report 
for this project will be written upon completion of laboratory analyses. Because the evaluations 
and recommendations presented here are based on preliminary analyses of data, there is always 
the possibility that potentially significant subsurface remains will be encountered in the course 
of laboratory analysis or subsequent development activities. In the latter case, archaeological 
consultation should be sought immediately.
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SCOPE OF WORK FOR PHASE 11(B) - 
DATA ANALYSIS AND FINAL REPORT
by Susan T. Goodfellow, Ph.D., Laboratory Director

The following paragraphs detail the scope of work, general procedures and sampling 
designs for all tasks to be conducted as part of the Mitigation Plan Phase 11(b)—Archaeological 
Data Recovery Work: Data Analysis and Final Report.

LABORATORY ANALYSES

A total of 1,436 samples and 148 artifact “lots” were collected from the Ewa Marina 
project area during the Data Recovery field work. Sample types collected include bulk 
ecofactual samples (quarter-inch only), constant volume (CV) samples, potential dating 
samples, feature fill, and unsorted screen fill (1/4-inch, 1/8-inch, 1/16-inch). Artifact “lots” 
contain artifacts recovered in situ or from 1/4-inch screens. The scope of work for processing 
and analysis of these materials is outlined below:

Scope of Work

Laboratory analysis will involve six tasks:

1. Inventory and catalog all artifacts, ecofacts and samples recovered from 
the project area during data recovery work (includes wet-screening of 
bulk samples), enter data into project-specific database file, and gener
ate appropriate lists and labels for processing and curation;

2. Wash and number all artifacts; record relevant metric, descriptive 
(photographic), and provenience data on standard archive cards; enter 
data into computer database file; and generate appropriate lists, tables, 
and illustrations for final report;

4. Select and prepare appropriate samples for radiocarbon age determina
tion, wood charcoal identification, and soil particle, pollen, and 
macrobotanical analyses; ship samples to outside consultants for analy
sis; calibrate, plot and tabulate results;

4. Select and prepare appropriate organic samples (i.e., charcoal, ash, 
shell) for radiocarbon age determination; ship samples to outside 
consultant for analysis; calibrate and plot results, and generate table for 
final report;

5. Select and prepare appropriate volcanic glass flakes for thin-sectioning 
and hydration-rind measurements; ship samples to outside consultant 
for analysis; tabulate results by provenience for final report; and

6. Analyze and interpret results of steps (1) through (5); prepare Data 
Analyses section of final report.
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General Methods and Procedures

Inventoried materials will be separated into six categories: artifact lots, bulk ecofactual 
samples (1/4-inch only), unsorted screen fill (all mesh sizes), constant volume samples, 
potential dating samples and feature fill. Materials in each category will be processed as 
summarized below:

Artifact Lots

As noted in the Mitigation Plan (Haun et al. 1990), all artifacts will be washed, sorted and 
assigned unique catalog numbers. Artifacts will be measured, weighed, and classified, with 
both metric and descriptive attributes being entered into a computer database. Artifact 
attributes will also be archived on cards printed from the database, and photographs of 
diagnostic artifacts will be attached to the appropriate cards. Analysis of artifacts will be 
primarily descriptive, with identifications and functional assessments augmented by Buck 
(1957); Kirch (1973, 1979); Barrera (1971); Sinoto (1979); and Emory, Bonk, and Sinoto 
(1959).

Bulk Ecofactual Samples

Whenever possible, materials retained on quarter-inch mesh screens were sorted in the 
field. Artifacts were removed and placed in “lots” (see above); rocks and recent organic 
materials were discarded, and ecofactual remains were bagged as “bulk ecofactual samples.” 
Once in the lab, bulk ecofactual samples will be initially sorted into two categories: 
invertebrate and vertebrate fauna. Invertebrate faunal remains will be analyzed by PHRI Lab 
Technicians and identified to the lowest taxonomic level possible, while vertebrate faunal 
remains will be submitted to Dr. Alan Ziegler (zoologist) of Kaneohe, Oahu for identification. 
After identification, both types of fauna will be counted and weighed, and the results will be 
entered in the project database files and tabulated for the final report.

Unsorted Screen Fill

Samples not sorted in the field fall into two main categories: (a) samples that contained 
too dense a concentration of artifacts or ecofacts to be effectively sorted, and (b) samples that 
were too moist or clayey to pass through the mesh. Samples in category (a) will be separated 
by mesh size and processed as follows:

Quarter-inch mesh samples will be completely sorted to recover all artifacts, 
invertebrate and vertebrate faunal remains, and macrobotanical remains 
(including charcoal). Artifacts and invertebrate faunal remains will be 
processed as described above, while vertebrate faunal and macrobotanical 
remains will be archived pending selection of samples for full taxonomic 
analysis (see sampling designs, below).

Eighth-inch mesh samples will be sorted primarily to recover artifacts and 
vertebrate faunal remains. Artifacts will be processed as outlined above, 
while vertebrate faunal remains will be archived pending selection of 
samples for full taxonomic analysis (see sampling design below). Inverte
brate faunal and macrobotanical remains will be separated only if present in 
sufficient size or condition to permit identification (or dating in the case of 
charcoal); such remains will otherwise be archived as unsorted screen 
residue.



Report 1387-041594 14

Sixteenth-inch mesh samples will be sorted primarily to recover vertebrate 
faunal remains. Vertebrate faunal remains will then be archived pending 
selection of samples for full taxonomic analysis (see sampling design 
below). Artifacts, invertebrate faunal and macrobotanical remains will be 
separated only if present in sufficient size or condition to permit identifica
tion; such remains will otherwise be archived as unsorted screen residue.

Samples in category (b) will be water-screened in the lab through nested 1/4-inch, 1/8- 
inch, and 1/16-inch mesh screens to facilitate sorting; once dried, these samples will be 
analyzed using the procedures outlined for samples in category (a) above.

Constant Volume Samples

Constant volume samples are volumetric soil samples recovered from each stratum 
identified in a given excavation unit (one unit per feature). They are multipurpose samples 
intended for use in soils analyses, or in potential dating, pollen or macrobotanical analysis. 
With the exception of three CV columns selected for pollen and macrobotanical analyses (see 
sampling design below) and those samples containing sufficient organic material for radiocar
bon dating, most of the CV samples will be archived for future analyses.

Dating Samples

Potential dating samples include charcoal obtained in situ or during processing of unsorted 
screen samples, soil samples with high ash or organic content, non-human bone and volcanic 
glass (see below). Charcoal samples will be sent to Ms. Gail Murakami of International 
Archaeological Research Institute, Inc., Honolulu, for wood charcoal identification, prior to 
being dated; this analysis will determine whether the sample consists of historically introduced 
taxa (thus negating the need to radiocarbon date the sample) or charcoal derived from “old” 
logs (these provide artificially old dates). Bulk soil or ash samples will be screened to remove 
recent organics (leaves, twigs, etc.) and split, with half of each sample being retained for future 
analysis. All appropriate charcoal and bulk samples will then be submitted to Beta Analytic 
of Miami, Florida for radiocarbon dating. Non-human bone samples will be selected by Dr. 
Alan Ziegler and Dr. Storrs Olsen, and submitted to Dr. Thomas Stafford for dating, while 
volcanic glass flakes will be thin-sectioned, sourced and dated (if possible) by Dr. Joseph 
Halbig, Dept, of Geology, University of Hawaii-Hilo.

Feature Fill

Bulk soil samples recovered from subsurface features will be split into four parts: (a) a 
fraction to be utilized for radiocarbon dating, (b) a fraction to be utilized for pollen analysis, 
(c) a fraction to be utilized for macrobotanical analysis, and (d) an archive fraction for future 
analyses. The dating fraction will submitted to Beta Analytic, Inc. for radiocarbon dating, 
while the pollen and macrobotanical fractions will be submitted to PaleoResearch Laborato
ries, of Golden Colorado for analyses.

Sampling Designs

Vertebrate Faunal Remains

All vertebrate faunal remains (all mesh sizes) recovered from excavated features will be 
submitted to Dr. Alan Ziegler and subjected to a full taxonomic analysis. Vertebrate faunal 
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remains recovered from the sinkhole clusters will be qualitatively analyzed by Dr. Ziegler and 
compared with the assemblages recovered from sinkholes excavated during the inventory 
survey to determine whether the new samples contain a comparable diversity and distribution 
of taxa. A representative column from each sinkhole cluster will then be subjected to full 
taxonomic identification.

Age Determination Analysis

Based on a review of the field notes, datable materials were recovered only rarely during 
the data recovery project. Unless samples derive from redundant contexts, therefore, all 
charcoal and bulk ash or soil samples of sufficient size will be submitted for radiocarbon 
analysis (not to exceed 35 samples).

In addition to the charcoal and bulk samples submitted for radiocarbon dating, ten bone 
samples (two from each sinkhole cluster) will be submitted to Mr. Thomas Stafford for AMS 
dating. Samples will be selected from the paleontological assemblage by Dr. Alan Ziegler and 
Dr. Storrs Olsen, of the Smithsonian Institution, with the goal of determining the period of 
extinction of various prehistorically extinct avifaunal taxa.

Volcanic glass flakes, if found in association with datable charcoal or ash samples, will 
be submitted for petrographic analysis, sourcing and hydration-rind measurement. Flakes will 
be sent to Quality Thin Sections of Tucson, Arizona for thin-sectioning, and will be analyzed, 
sourced and measured by Dr. Joseph Halbig, Department of Geology, University of Hawaii- 
Hilo.

Pollen and Macrobotanical Analyses

Three columns (five to six samples each, total of 18 samples) and one sample from each 
subsurface feature (12 samples) will be submitted to PaleoResearch Laboratories of Golden, 
Colorado. The three CV columns will include one column from the eastern portion of the 
project area (e.g. Site 4281), one column from the center of the project area (e.g. Site 3216) 
and one column from the western portion of the project area (e.g. Site 3203); these will be used 
to generate a generalized environmental profile for the project area. Where possible, column 
and core samples will be paired with dating samples in order to provide vertical correlations 
between areas.

In addition to the above samples, pollen analyses will include examination of samples 
from the wetlands area. A total of fifteen pollen cores were collected during the inventory 
survey work. Two of these (11 discrete samples) were submitted for limited pollen analysis, 
the goals of which were to determine (a) which strata contained sufficient pollen for analysis 
and (2) the general range of taxa present in the pollen record. Seven of the 11 samples contained 
sufficient pollen for analysis and indicated that, although the upper portion of the sequence was 
dominated by recent exotics, the middle and lower portions contained a range of potentially 
indigenous taxa. At least two major shifts in the local vegetation were noted; however, in the 
absence of paired radiocarbon and pollen samples, these events could not dated.

Analysis of the wetland sediments during the Data Recovery Phase will include several 
elements: (1) quantitative analysis of the two pollen cores already submitted to PaleoResearch 
Laboratories; (2) quantitative analysis of samples from an additional core (10-15 samples); (3) 
dating of at least four paired samples from this latter core; and (4) reconstruction of the 
stratigraphy and vegetation history (as represented in the pollen cores) of the wetlands area.
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SOIL PARTICLE ANALYSIS

A representative sample of soils from the wetlands and sinkhole clusters will be subjected 
to soil particle analysis to identify depositional regimes active in the project area through time. 
Specifically, one CV column from each of the sinkhole clusters and one core from the wetlands 
(c. 25 samples) will be analyzed. Processing of the samples will include the following steps:

1. Provenience information and initial total weight for each sample will be 
recorded on a PHRI Particle Analysis data sheet;

2. Samples will be passed through a series of six standard sieves stacked 
in order of increasing mesh size, with the bottom, or finest mesh, sieve 
measuring 0.063 mm and the top, or coarsest mesh, sieve measuring 2.00 
mm. A pan will be placed immediately below the base of the stack to 
catch any fraction of the sample not trapped on the finest sieve;

3. For sand and silt samples, the sieve will be placed in a RO-TAP—an 
instrument designed to horizontally and vertically vibrate a stack of 
sieves—in order to disaggregate any large pedsor concretions within the 
sample and encourage distribution of the particles to the appropriate size 
mesh. For wet samples, or samples with large clay components, the 
sample will be placed in water with a defloculant overnight, passed 
through the screens and dried before weighing.

The data collected as a result of the above procedure will be entered into a spreadsheet and 
converted into relative weight percentages. These percentage will be used to generate bar 
graphs plotting particle size (in phi units) versus the weight percent and statistical summaries 
of the particle size distribution depicted in the graphs. Graphs and statistical data will be 
interpreted using the method of moments (Friedman and Sanders 1978:75), and will be 
compared to findings from Barbers Point (Allen IN Davis 1993) and West Beach (Goodfellow 
IN Charvet-Pond et al. 1992).

HISTORICAL DOCUMENTARY RESEARCH

PHRI will undertake documentary research to assess more definitively protohistoric and 
historic land use in the project area, and to further assess research potential and significance 
of resources identified during the data recovery phase. Research will be primarily focused on 
late historic period land use (i.e., animal husbandry, agriculture, irrigation, WPA, military) to 
establish the extent to which historic period activities may have altered specific sites and/or 
the project area as a whole.

Scope of Work

Documentary research will involve four tasks:

1. Review archaeological and historical literature relevant to the project 
area, and conduct historical documentary research;
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2. Conduct interviews with any appropriate and available local informant 
sources;

3. Prepare map of project area showing extent of historic period distur
bance associated with (a) animal husbandry operations, (b) military 
operations, and (c) agriculture/irrigation; and

4. Analyze documentary and informant data, and prepare final report.

General Procedures

The purpose of the historical documentary research (HDR) is to identify and interpret 
pertinent documentation relating to a particular land area, and associated features and events. 
This information may be divided into two basic time periods, legendary/prehistoric and 
historic.

1. Research and documentation of the prehistoric period addresses legend
ary events (e.g. creation and settlement myths, and documentation of 
legendary occurrences, important individuals, place-name origins, site
specific practices and natural features) and generally includes early 
post-Western contact (c. AD 1778-1800) events as well;

2. Research and documentation of the historic period (c. AD 1800-present) 
seeks to document key events associated with transitional-period events, 
when Western influences began effecting noticeable changes in Hawai
ian cultural values, practices, and material culture; this research then 
documents project-area-specific events associated with changes in land 
tenure, land use, and settlement.

Primary resources used for researching the above time periods include standard library 
references, journals, museum and historical society manuscripts, historic maps, early newspa
pers (in the Hawaiian language and in English), land record files, informant interviews, and 
previous archaeological studies.

FINAL REPORT

The final report will present findings of the Phase 11(a) and 11(b) Data Recovery work in 
accordance with the draft guideline standards for Archaeological Data Recovery Studies and 
Reports prepared by DLNR-SHPD (DLNR 1989). Emphasis will be placed on interpreting 
individual sites and features—first in terms of function and age, and then in terms of temporal, 
spatial, and environmental frameworks established for the Ewa Marina project area.

The final report will contain the following sections: (a) an Introduction section including 
scope of work, project area description, a discussion of archaeological context for the study, 
and a description of field methods; (b) a section discussing archival research and informant 
interview methods utilized and presenting the results of historic documentary and informant 
research; (c) a Findings section presenting the findings of data recovery field work, including 
representative plan maps, unit profiles and stratigraphic descriptions, and photographs; (d) a
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Data Analysis section discussing lab methods and presenting the results of age determination, 
artifact and ecofactual analyses; and (e) a Conclusion section synthesizing the field and 
laboratory findings, and interpreting the results of the data recovery work in terms of the 
Research Design (Haun et al. 1991).

Appendices included in the final report will include (a) reports detailing the results of 
various subconsultant analyses; (2) summary tables for excavation and stratigraphic data; and 
(b) site and feature descriptions, plan maps and profiles.
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