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APPENDIX A.

FAUNAL REMAINS

The following table is based on identifications provided by

Alan C. Ziegler, Ph.D.
(letter report January 24, 1997)
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Table A-1. Identified Faunal Remains from Excavations.
Cat. Unit Layer Class Taxon Part No. | Wt.(g)
107.00 | BT-5 Fe.6Lens2 |Bird Bird, medium 1 tibiotarsus 1 0.14
37.00| BT-9 Backdirt Fish Fish 1 vertebra, 1 bone fragment 2 0.35
134.00| BT-13 1} Vertebrate?, cf. | Vertebrate (?), small or medium, cf. 1 cf. bone fragment (?) 1 0.05
142.00| BT-23 Backdirt Vertebrate Vertebrate, small or medium 1 limb? bone fragment 1 0.15
137.00| BT-23 Fe. 9 Bird, cf. Bird (?), medium, cf. 1 cf. pedal phalanx (?) 1 0.10
104.00 | TP-1 Fe. 1fill Vertebrate Vertebrate, small and/or medium 6 bone fragments 6 0.17
97.00| TP-1 Fe. 1fill Vertebrate Vertebrate, small and/or medium 1 limb bone, 1 bone fragment 2 0.16
82.00| TP-1 11/1 Bird Bird, medium 1 manual phalanx 1 0.17
105.00 | TP-1 11 Bird Bird, medium 1 limb bone 1 0.03
105.00| TP-1 11 Bird Bird, small or medium 1 cf. limb bone (?) 1 0.02
105.00 | TP-1 11 Bird Procellariid, small 1 tibiotarsus 1 0.12
105.00 | TP-1 1l Mammal Rattus exulans 1 vertebra 1 0.04
105.00| TP-1 1 Vertebrate Vertebrate, small and/or medium 2 bone fragments 2 0.04
102.00| TP-1 11 Bird Bird, medium, cf. 1 cf. vertebra (?) 1 0.04
62.00| TP-1 Overburden Vertebrate Vertebrate, medium 1 bone fragment 1 0.04
84.00| TP-1 Overburden Bird Bird, medium 1 bone fragment 1 0.03
76.00 | TP-2 1 Bird Bird, medium 1 cf. coracoid (?), 1 cf. humerus, 1 tarsome tatarus, 2 46 0.94
pedal phalanx, 1 vertebra, 38 cf. limb bones, 2 bone
fragments
75.00| TP-2 11 Bird Bird, medium 1 manual phalanx, 29 limb bones, 1 bone fragment 31 0.34
77.00| TP-2 11 Bird Bird, medium 1 pedal phalanx, 22 limb bones, 2 bone fragments 1 0.45
79.00| TP-2 1l Bird Bird, medium 2 limb bones 2 0.11
80.00 | TP-2 11l Bird Bird, medium 3 limb bones 3 0.21
75.00| TP-2 11 Bird Bird, small 1 pedal phalanx, 1 limb bone 2 0.07
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Table A-1. Identified Faunal Remains from Excavations. (Continued)

Cat. Unit Layer Class Taxon Part No. | Wt.(g)
79.00| TP-2 11 Bird Bird, small or medium 1 limb bone 1 0.06
76.00 | TP-2 11 Bird Procellariid, medium 1 coracoid 1 0.18
77.00| TP-2 11 Bird Puffinus pacificus 1 tarsomenatarsus 1 0.45
53.00| TP-2 1 Bird, cf. Bird, medium, cf. 2 pedal phalanx, 14 limb bones, 1 bone fragment 17 0.34
77.00| TP-2 11 Bird, cf. Bird, small, cf. 1 bone fragment 1 0.03
77.00| TP-2 11 Crustacean Crustacean 1 0.22
79.00 | TP-2 11l Echinoderm, cf. | Echinoderm, cf. 2 0.04
53.00| TP-2 11 Fish Fish 1 bone fragment 1 0.09
75.00| TP-2 1 Fish Fish 1 bone fragment 1 0.14
76.00 | TP-2 11 Fish, cf. Fish, cf. 1 bone fragment 1 0.01
76.00 | TP-2 11 Mammal Rattus exulans 1 cranium, 1 vertebra 2 0.10
77.00| TP-2 11 Mammal Rattus exulans 1 cranium, 1 dentary 2 0.12
75.00 | TP-2 11 Mammal Rattus exulans 2 humeri, 1 vertebra 3 0.08
53.00| TP-2 1l Mammal Rattus exulans 3 humeri, 4 vertebrae 7 0.20
77.00| TP-2 1 Vertebrate Vertebrate, small and/or medium 2 bone fragments 2 0.07
76.00| TP-2 1 Vertebrate Vertebrate, small and/or medium 25 bone fragments 25 0.26
75.00| TP-2 1 Vertebrate Vertebrate, small and/or medium 32 bone fragments 32 0.22
53.00| TP-2 1 Vertebrate Vertebrate, small and/or medium 5 bone fragments 5 0.18
78.00| TP-2 Mixed layers | Bird Bird, medium 1 cf. humeus (?) 1 0.10
78.00| TP-2 Mixed layers | Bird Procellariid, small 1 carpometacarpus 1 0.15

145.00| TP-3 11/1 Fish (?) cf. Fish, cf. 3 bone fragments 3 0.15
146.00 | TP-3 11/1 Fish (?), cf. Fish, cf. 4 bone fragments 4 0.16
147.00| TP-3 11/2 Vertebrate Vertebrate, small and/or medium 3 bone fragments 3 0.21

surewsay eune 'y xipuaddy

6.



Table A-1. Identified Faunal Remains from Excavations. (Continued)

Cat. Unit Layer Class Taxon Part No. | Wt.(g)
149.00| TP-3 Ila Fish Fish 1 cf. scales (?), 17 bone fragments 18 0.21
149.00| TP-3 Ila Vertebrate Vertebrate, small and/or medium 8 bone fragments 8 0.19
148.00| TP-3 v/1 Fish Carangid 1 maxillary 1 1.79
148.00 | TP-3 1vV/1 Fish Fish 29+/- bone fragments, 1 scale 30 0.41
158.00 | TP-3 1V/1 Fish, cf. Fish, cf. 4 bone fragments 4 0.23
158.00 | TP-3 1vV/1 Vertebrate Vertebrate, small and/or medium 3 bone fragments 3 0.16
148.00| TP-3 1V/1 Vertebrate Vertebrate, small and/or medium 8 bone fragments 8 0.21
157.00| TP-3 1V/2 Fish Fish 2 vertebrae, 23 bone fragments 25 1.32
159.00| TP-3 1V/2 Fish Fish 35 bone fragments 35 0.86
157.00| TP-3 1V/2 Vertebrate Vertebrate, small and or medium 33 bone fragments 33 0.39
159.00| TP-3 1V/2 Vertebrate Vertebrate, small and/or medium 5 bone fragments 5 0.11
163.00| TP-3 1V/3 Fish Carangid 4 teeth, 1 quadrate 5 0.61
160.00 | TP-3 1V/3 Fish Carangid 4 teeth, 2 posterior lateral line scute 6 0.79
160.00 | TP-3 1V/3 Fish Fish 14 vertebrae, 810 bone fragments, 3 cf. scales 827 6.84
165.00| TP-3 1V/3 Fish Fish 2 vertebrae, 48 bone fragments, 2 scales 52 0.53
163.00| TP-3 1V/3 Fish Fish 7 vertebrae, 450 bone fragments, 4 scales 461 7.99
164.00 | TP-3 1V/3-4 Fish Carangid 2 premaxillaries, 1 dentary, 1 maxillary, 13 teeth, 1 25 8.35

quadrate, 7 posterior lateral line scute
164.00| TP-3 1V/3-4 Fish Fish 30 vertebra, 1970 bone fragments, 15 scales 2015 35.41
166.00 | TP-3 1vV/4 Fish Carangid 2 posterior lateral line scute 2 0.09
166.00 | TP-3 1V/4 Fish Fish 8 vertebrae, 150 bone fragments, 22 cf. scales (?) 180 3.18
167.00| TP-3 1V/5 Fish Fish 1 vertebra, 106 bone fragments, 16 cf. scales 123 1.68
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APPENDIX B.

LAND SNAIL SAMPLE FROM TEST PIT 2 LAYER III

Identifications provided by

Robert H. Cowie, Ph.D.
B. P. Bishop Museum
(letter report February 18, 1997)
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Family Helicinidae
Pleuropoma laciniosa

Family Achatinellidae
Tomatellides sp(p). May be more than one species, or just a rather variable single
species. Embryos were found, confirming that it is Tomatellides, not Tomatellaria,
although there could also be some specimens of Tomatellaria included.

Lamellidea sp(p). May be more than one species, or just a rather variable single
species.

Family Amastridae
Leptachatina oryza

Amastra (Cyclamastra) umbilicata

Family Pupillidae
Lyropupa sp(p).

Family Helicarionidae
Philonesia waimanaloi
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INTRODUCTION

This report presents the results of the analysis of six charcoal samples for wood
identification. Selected taxa were used from these samples for radiocarbon dating of the
features found during the project. The types and patterns of taxa present among the samples
may provide important chronological, paleoenvironmental, and paleoethnobotanical
information regarding the Bellows Air Force Station area.

METHODS

Each sample was sorted into groups using anatomical features seen in freshly
fractured transverse facets with the aid of an American Optical Stereoscan dissecting
microscope. Taxa identifications were also made during this macroscopic examination by
comparing the charcoal against the charred reference collection. All groups were then
compared against each other to develop a table of taxa distribution among the samples.
Laboratory numbers were assigned to all taxa groups not identified during the macroscopic
examination. Representative charcoal pieces, selected from the numbered groups, were
carefully shaved to expose the three facets necessary for taxa identification. The faced pieces
were slowly infiltrated with Spurr’s epoxy resin (Spurr 1969) in a procedure modified from
Smith and Gannon (1973) and polymerized in size 00 embedding capsules. After
polymerization, the resin embedded charcoal pieces were sectioned with a steel knife on a
Reichert sliding microtome. Thin sections of the transverse, radial, and tangential facets of the
charcoal were permanently mounted on microscope slides. These slides were incorporated
into the Archaeological Wood Collection at the Wood Identification Laboratory, International
Archaeological Research Institute, Inc. in Honolulu. Identifications of the resin embedded
charcoal were made by comparing the thin sections of the charcoal with those of known woods
from the Pacific Islands Wood Collection at the Department of Botany, University of Hawai‘i,
and published descriptions of Hawaiian and exotic woody genera.

RESULTS

Five charcoal pieces were embedded and sectioned. Fifteen taxa, identified from the
six samples analyzed, are listed in Table C-1. In addition, monocotyledon species, not
identified beyond this level, and bark were found among the charcoal. All of these taxa are
described in the review that follows. Taxonomy and nomenclature used are those of Wagner,
Herbst, and Sohmer (1990). In the summary of results (Table C-2), “s.n.” refers to those taxa
which were not given laboratory numbers and “cf.” indicates the taxon closely resembles the
genus or species designated. Table C-3 presents the occurrence of the taxa among the samples
analyzed in percent sorted weight.
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Table C-1. Taxa Identified in Charcoal Samples.

Family Scientific Name Common/ Origin Habit
Hawaiian Name
Agavaceae Cordyline fruticosa | Ti, ki Polynesian Shrub
introduction
Apocynaceae Rauvolfia Hao Native Tree
sandwicensis
Arecaceae Palm Tree
Chenopodiaceae | Chenopodium ‘Aheahea Native Shrub
oahuense
Cucurbitaceae Lagenaria siceraria |Ipu Polynesian Vine
introduction
Euphorbiaceae | Aleurites moluccana | Kukui Polynesian Tree
introduction
Antidesma Hame, ha‘a Native Tree
pulvinatum
Chamaesyce spp. ‘Akoko Native Shrub-
tree
Malvaceae Sida fallax Ulima Native Shrub
Pinaceae Pinus sp. Pine Alien Tree
Poaceae Saccharum Sugar cane, ko Polynesian Grass
officinarum introduction
Rhamnaceae Colubrina Kauila Native Tree
oppositifolia
Rosaceae Osteomeles ‘Ulei Native Shrub
anthyllidifolia
Sapindaceae Dodonaea viscosa ‘A‘ali‘i Native Shrub-
tree
Solanaceae Nothocestrum ‘Aiea Native Tree

latifolium




Table C-2. Summary of Charcoal Taxa Identifications.

Cat. Unit | Feature |Layer |Depth WIDL No. | Taxon Part Count | Weight, %
No. cm bs g Weight
74 BT-1 3 s.n. Aleurites moluccana Nutshell 3 0.05 6.2
S.N. Cordyline fruticosa Wood 6 0.07 8.8
s.n. Monocotyledon sp. Stem 3 0.06 7.5
s.n. Palm sp. Root 61 0.46 57.5
s.N. cf. Pinus sp. Wood 1 0.01 1.2
s.n. cf. Saccharum officinarum Stem 11 0.06 7.5
S.N. Sida fallax Wood 11 0.09 11.3
107 | BT-5 6 55-65 s.n. Chamaesyce Sp. Wood 6 0.07 24.2
S.N. Cordyline fruticosa Wood 1 0.01 34
S.N. Monocotyledon sp. Stem 3 0.04 13.9
S.N. Palm sp. Wood 12 0.15 51.7
s.n. cf. Saccharum officinarum Stem 1 0.01 3.4
S.N. Sida fallax Wood 1 0.01 3.4
115 | TP-1 I 26-36 s.n. Aleurites moluccana Nutshell 2 0.03 5.7
S.N. Chamaesyce Sp. Wood 3 0.03 5.7
s.n. Chenopodium oahuense Wood 12 0.19 35.8
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Table C-2. Summary of Charcoal Taxa Identifications. (Continued)

Cat. Unit | Feature |Layer |Depth WIDL No. | Taxon Part Count | Weight, %
No. cm bs g Weight
S.N. Cordyline fruticosa Wood 12 0.12 22.6
S.N. Lagenaria siceraria Fruit rind 2 0.02 3.8
s.n. cf. Rauvolfia sandwicensis Wood 19 0.14 26.4
135 | BT-13 s.n. Dodonaea viscosa Wood 1 0.45 100.0
137 | BT-23 9 42-52 s.n. Cordyline fruticosa Wood 1 0.02 3.0
S.N. Monocotyledon sp. Stem 1 0.01 1.4
3116 cf. Osteomeles anthyllidifolia Wood 24 0.65 94.2
s.n. Unidentified Bark 1 0.01 14
140 | BT-23 10 60-70 3117 Colubrina oppositifolia Wood 80 3.68 80.5
3118 cf. Antidesma pulvinatum Wood 7 0.34 7.4
3119; 3120 | Nothocestrum latifolium Wood 26 0.29 6.2
S.N. cf. Osteomeles anthyllidifolia Wood 11 0.26 5.7

88
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Table C-3. Occurrence of Charcoal Taxa Among Samples in Percent Weight.
TAXON FEATURE/CATALOG NO.
3/74 6/107 9/137| 10/140| 16/135| ---/115
Aleurites moluccana 6.2 5.7
Antidesma pulvinatum 7.4
Chamaesyce spp. 24.2 5.7
Chenopodium oahuense 35.8
Colubrina oppositifolia 80.5
Cordyline fruticosa 8.8 3.4 3.0 22.6
Dodonaea viscosa 100.0
Lagenaria siceraria 3.8
Monocotyledon spp. 7.5 13.9 1.4
Nothocestrum latifolium 6.2
Osteomeles anthyllidifolia 94.2 5.7
Palm sp. 57.5 51.7
cf. Pinus sp. 12
cf. Rauvolfia sandwicensis 26.4
cf. Saccharum officinarum 7.5 34
Sida fallax 11.3 34
Bark 1.4
REVIEW OF TAXA
AGAVACEAE

Cordyline fruticosa (L.) A. Chev. (K, ti)

This Polynesian introduction is a shrub cultivated in the mesic valleys and forests of all
the main islands except Kaho‘olawe. The leaves, arranged in a close spiral at the tips of the
stems, were used for house thatch, food wrappers, raincoats, and sandals (Wagner et al.
1990:1348-1349). The swollen fleshy roots were baked for food or used to produce an alcoholic
beverage (Neal 1965:203). Charred ti stems were identified in four samples, ranging in percent
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sorted sample weight from 3.0 in Feature 9 (Cat. 137) to 22.6 in the sample from Test Pit 1
(Cat. 115).

APOCYNACEAE

Rauvolfia sandwicensis A. DC  (Hao)

This endemic species is a tree or shrub, 3 to 10 m tall, found primarily in mesic forests
but also in dry forest or dry shrubland and on lava flows, on all the main Hawaiian islands
except Kaho‘olawe at 100 to 800 m elevations (Wagner et al. 1990:220). Wood charcoal
closely resembling iao was found only in the sample from Test Pit 1 (Cat. 115) in which it
constitutes 26.4 percent of the sorted weight.

ARECACEAE

Palm sp.

Charred roots, possibly from coconut (Cocos nucifera), was found in the sample from
Feature 3 (Cat. 74) and constituted 57.5 percent of the sorted sample weight. Palm wood
charcoal was seen in the sample from Feature 6 (Cat. 107) in which it constitutes 51.7 percent
of the sorted sample weight.

CHENOPODIACEAE

Chenopodium oahuense (Meyen) Aellen (‘Aheahea, ‘aweoweo)

This endemic species is usually a shrub in the coastal lowlands but may become
arborescent at higher elevations (Hillebrand 1888:380). Its known distribution in the main
Hawaiian Islands includes coastal, dry forest, and subalpine shrubland at 0 to 2,520 meters
elevation (Wagner et al. 1990:538). The soft wood was probably not used by the ancient
Hawaiians but the leaves were cooked and eaten as greens (Hillebrand 1888:380; Malo
1951:23). Charred ‘aheahea wood, identified only in the sample from Test Pit 1 (Cat. 115),
constitutes 35.8 percent of the sorted sample weight.

CUCURBITACEAE

Lagenaria siceraria (Molina) Standl. (Ipu)

The fruit of this annual spreading vine, a native of tropical Asia or Africa, was
brought to the Hawaiian Islands by the early settlers (Neal 1965:810). The smaller gourds
were used as receptacles for food or water and rattles for dances while the larger gourds served
as places to hold kapa bark cloth or other articles or as drums (Pukui & Elbert 1986:103). Two
pieces of ipu rind, constituting 3.8 percent of the sorted sample weight, were recovered only
from the Test Pit 1 sample (Cat. 115).
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EUPHORBIACEAE

Aleurites moluccana (L.) Willd.  (Kukui)

Once cultivated, this Polynesian introduction has escaped into the native forest, where
the pale foliage of the 10 to 20 m trees (Wagner et al. 1990:598) can be seen in abundance in
moist gulches and valleys. Dyes were once extracted from the bark and roots (Buck
1957:187), the oily kernel was burned for light (Buck 1957: 107) or eaten as a relish after
baking (Buck 1957:48), and net floats and dugout canoes were made from the soft wood (Buck
1957:297). Pieces of kukui nutshells were identified in the samples from Feature 3 (Cat. 74)
and Test Pit 1 (Cat. 115). They constitute 6.2 and 5.7 percent of the sorted sample weight,
respectively.

Antidesma pulvinatum Hillebr. (Hame, ha ‘a)

These native trees which may be as much as 12 m tall are found in dry to mesic forest
on O‘ahu, Moloka‘i, Maui, and Hawai‘i (Wagner et al. 1990:601). Hame wood was formerly
used as anvils upon which olona (Touchardia) fibers were beaten in the preparation of cordage
(Wagner et al. 1990:600-601) and the fruits were used to obtain a red to dark purple dye
(Krauss 1993: 65). Wood charcoal closely resembling the anatomy of same was identified in
the sample from Feature 10 in which it constitutes 7.4 percent of the sorted sample weight.

Chamaecyse spp. (‘Akoko)

The endemic members of this genus consists of 15 species which may be found in
ecological regimes ranging from coastal to dry to wet forests as shrubs to small trees (Wagner
et al. 1990:602-617). Hillebrand (1888:396) believed the Hawaiians valued ‘akoko for
firewood. The milky sap was once considered a possible source for rubber (Rock 1913:261).
‘Akoko wood charcoal was identified in the samples from Feature 6 (Cat. 107) and Test Pit 1
(Cat. 115). It constitutes 24.2 and 5.7 percent of the sorted sample weight, respectively.

MALVACEAE

Sida fallax Walp. (‘Ilima)

This indigenous shrub was planted in the past, as it is today, near houses to provide
flowers for /ei making (Neal 1965:553). It has been found along coasts, on open lava fields, in
dry to mesic forests on all of the main Hawaiian islands (Wagner et al. 1990:898). The entire
plant had many uses for the native Hawaiians. The erect stems were tied to the frame of the
sleeping house upon which pili grass (Heteropogon contortus) was lashed. Whole ‘ilima
bushes tied together were also used to secure mounds of taro plantings in swampy areas. The
prostrate coastal ‘ilima was used as floor coverings under mats (Handy and Handy 1972:228).
The roots and flowers were used medicinally (Neal 1965:553). ‘Ilima wood charcoal was
found in the samples from Features 3 (Cat. 74) and 6 (Cat. 107) in which it constitutes 11.3 and
3.4 percent of the sorted sample weights, respectively.
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PINACEAE

Pinus sp.
A single piece of probable pine wood charcoal, recovered from the Feature 3 sample
(Cat. 74), constitutes 1.2 percent of the sorted sample weight.

POACEAE

Saccharum officinarum L. (Ko, sugar cane)

This species was introduced into Hawai‘i by early Polynesian immigrants who
cultivated the plants as a source of sugar, fibers, and thatching (Neal 1965:78). The
commercial sugar cane is a complex hybrid of this species with two or more other species
(Neal 1965:77). Pieces of charred stems resembling sugar cane anatomy were recovered in the
samples from Features 3 (Cat. 74) and 6 (Cat. 107) in which they constituted 7.5 and 3.4
percent of the sorted sample weights, respectively.

RHAMNACEAE

Colubrina oppositifolia Brougn. ex H. Mann  (Kauila, kauwila)

These endemic trees which stand 5-13 m tall are now rare in dry to mesic forests of
the Wai‘anae Mountains on O‘ahu and in leeward Hawai‘i (Wagner et al. 1990:1094). Kauila
also refers to Colubrina oppositifolia, another endemic member of the Rhamnaceae family.
Among the many uses attributed to kauila wood are digging sticks (‘0 ‘6), tapa beaters, and
spears (Buck 1957:12, 170, 418). Kauila wood charcoal is 80.5 percent of the sorted weight in
the sample from Feature 10 (Cat. 140).

ROSACEAE

Osteomeles anthyllidifolia Lindl. (‘Ulei)

This indigenous plant can often be found sprawling among the rocks along the coasts
but may become an erect shrub up to 3 m tall in other environments. Osteomeles is found on
all the main islands except Ni‘ihau and Kaho*olawe and ranges in distribution from sea level
to 2,300 m in elevation (Wagner et al. 1990:1104-1105). In the past, the hard wood was used
to make digging sticks (‘0 ‘@), fishing spears, carrying poles (‘auamo), and a musical bow
(‘ukeke) (Buck 1957:12, 357, 14, 388). The flexible smaller branches were bent into hoops for
fishnets (Neal 1965:387). Wood charcoal closely resembling ‘@lei was found in the samples
from Features 9 (Cat. 137) and 10 (Cat. 140). It constitutes 94.2 and 5.7 percent of the sorted
sample weights, respectively.
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SAPINDACEAE

Dodonaea viscosa Jacq. (‘A ‘ali )

These indigenous shrubs or small trees stand 2 to 8 m tall and range in distribution
from coastal dunes to dry, mesic, and wet forests, at 3 to 2,350 m elevations (Wagner et al.
1990:1227-1228). The red papery fruit capsule clusters and leaves of some varieties were
made into lei (Pukui & Elbert 1986:3). The entire sample from Feature 16 (Cat. 135) is
composed of ‘a ‘ali i wood charcoal.

SOLANACEAE

Nothocestrum latifolium A. Gray (‘Aiea)

This endemic tree has been recorded to be up to 10 m in height and to occur in dry to
mesic forests at 460 to 1,530 m elevations on Kaua‘i, O‘ahu, Moloka‘i, Lana‘i and Maui
(Wagner et al. 1990:1263). The soft wood was used for canoes (Malo 1951:21), fire making,
and the slender branches for thatching sticks (Pukui & Elbert 1986:10). ‘diea wood charcoal
was identified only in the sample from Feature 10 (Cat. 140) in which it constitutes 6.2 percent
of the sorted sample weight.

BARK

A single piece of charred bark was found in the sample from Feature 9 (Cat. 137) and
constitutes 1.4 percent of the sorted sample weight.

MONOCOTYLEDON

The small charred stems with anatomy characteristic of monocotyledons were found
in the samples from Features 3 (Cat. 74), 6 (Cat. 107), and 9 (Cat. 137). They constituted 7.5,
13.9, and 1.4 percent of the sorted sample weights, respectively. These stems could not be
identified beyond this level because of their immaturity.

DISCUSSION

The nine native taxa, identified in the six charcoal samples analyzed, indicate the
availability of a native vegetation resource. Although these taxa could have been part of the
plant community near the archaeological sites, their presence in the samples may also be due
to ethnobotanical uses attributed to them. These uses suggest activities that may have taken
place in the human community. The small stems of shrubs such as ‘akoko (Chamaesyce spp.),
‘aheahea (Chenopodium oahuense), ‘ilima (Sida fallax), and ‘flei (Osteomeles anthyllidifolia)
may have been collected for kindling or they may have been previously used in other contexts.
For example, ‘ilima was also used medicinally and for bedding. Additionally, ‘ilima and ‘aiea
(Nothocestrum latifolium) were used for thatching, possibly suggesting the presence of some
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form of shelter. The presence of kauila (Colubrina oppositifolia) and “@lei wood which are
known to have been formed into ‘6 ‘6 (digging sticks) for cultivation implies that agriculture
may have taken place. Whole ‘lima plants are also known to have been used to secure taro
plantings in swampy places. ‘Aheahea was probably allowed to grow in the cultivated areas as
the leaves may have been a source of cooked greens. ‘diea wood, which was also used in
canoe building, and ‘@lei stems, which were fashioned into fishing spears and net supports,
suggest activities associated with fishing. Hame (Antidesma pulvinatum) was one of the
woods which provided anvils upon which cordage was made, possibly for nets or canoe
lashings. The dense kauila wood was also made into spears and tapa beaters. Although the
reasons for the presence of these taxa cannot be determined, there are many ethnobotanical
uses which could be utilized by a thriving human community whose activities included
agriculture and fishing.

The Polynesian introductions which were purposefully brought to Hawai‘i also had
many uses. The identification of the stems of ki (Cordyline fruticosa) and ko (Saccharum
officinarum), kukui (Aleurites moluccana) nutshells and ipu (Lagenaria siceraria) rind in the
charcoal attest to their use in the project area. Ki leaves were used for thatching and to wrap
food before cooking. The swollen £i root was baked and eaten. The oily kukui kernel, which
was burned to provide light, could also be eaten after baking. Ipu fruit, when dried, served as
receptacles for food or water but also could be made into drums or rattles. K6 was a source of
sugar, fiber and thatching material. The presence of these plants in the charcoal suggest they
were actively used and possibly cultivated nearby.

The identification of the pine wood in the sample from Feature 3 may also be
consistent with the use of locally available resources and not necessarily the result of
contamination from recent lumber. An early observation by Vancouver (1798) noted canoes
made from pine which he assumed drifted from the northern parts of America. Recent
investigators have documented the origin of driftlogs on Hawaiian shores through logging
company brands, which were still visible despite battering against cliffs and reefs (Strong and
Skolmen 1962). They discovered that most of the logs drifted from the west coast of North
America, although logs from Japan were also identified.

The radiocarbon date of the sample containing the pine wood was obtained by dating
only ‘ilima wood charcoal. The results indicate that the sample may date as early as 1641 and
as late as 1954. However, the presence of Polynesian introductions and native taxa in the same
sample suggests that the charcoal is likely not to be modern, but possibly dates to the late
prehistoric period. This sample may be an example of local use of a driftwood resource.

The charcoal assemblage of these combined samples as described above may suggest
uniform representation of the taxa. However, individual samples showed some patterns of
distribution which may be related to temporal or functional differences. Three samples from
Features 9, 10, and 16 are each dominated by a single taxon. In the sample from Feature 9,
94.2 percent of the sorted sample weight was identified as ‘@lei, 80.5 percent of the sample
from Feature 10 was kauila and 100 percent ‘a‘ali‘i (Dodonaea viscosa) from Feature 16.
These dense native woods might have been added to sustain the fire or as residue from other
uses. In contrast, the other three samples contained more taxa at lower, more even
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concentrations. In addition, the three samples with smaller taxa portions also contained
cultigens. The associated radiocarbon dates indicate that the three samples with dominant
dense woods are more clearly prehistoric, while the other samples date later fires. Except for
the presence of £z in the sample from Feature 9, there appears to be a pattern of early use of
native vegetation with the composition dominated by dense woods and later use of many
different native woods in association with cultivated Polynesian introductions.

It is probable that the functions of the six fires may have some bearing on the
interpretation of these samples. However, the lack of characteristic firepit morphology of
associated rocks and burn layers suggest that the charcoal may not have been the result of
formal firepits. The samples may also be secondary deposits. While it is not clear what these
small fires were used for, the similarity of the sample contexts suggests that the differences in
taxa among the samples may not be due to differences in function.

The charcoal taxa identified in this study of six samples revealed a different
environment than is seen today in the project area, but is consistent with the model described
by Tuggle (1994). The nine native species identified in the charcoal indicate native vegetation
was utilized. Although ethnobotanical uses attributed to these native taxa also contributed to
their presence in the charcoal samples, it is likely that these native taxa, which are known to
inhabit coastal to dry lowland environments, were part of the plant community in or near the
project area. This plant community would have consisted of, in part, open scrub vegetation of
‘akoko (Chamaesyce spp.), ‘ilima (Sida fallax), ‘lei (Osteomeles anthyllidifolia), and ‘a‘ali ‘i
(Dodonaea viscosa) with interspersed trees of hao (Rauvolfia sandwicensis), hame (Antidesma
pulvinatum), kauila (Colubrina oppositifolia), and ‘aiea (Nothocestrum latifolium). The close
proximity of the project area to the stream would also facilitate cultivation of the Polynesian
introductions found in the samples. Ko, in particular, would have benefited from this water
source. The palm roots which were recovered from Feature 3 could also indicate cultivation of
coconut along the coast. This assemblage of native species with Polynesian cultigens depicts
an established human community nestled near the native forest.

This study has also shown that the presence of a temperate wood in a charcoal sample
need not necessarily be considered the result of contamination or indicative of a recent origin.
The observation by Vancouver and others have established the presence and use of driftlogs
prior to western importation of temperate woods as lumber. Dating other identified taxa
associated with the temperate wood from a prehistoric context will probably result in an
accurate assessment of the sample’s place in the chronology of the site.
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