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ABSTRACT. A chronological synthesis of prehistoric campsites in alpine and subalpine zones (~2–3 km asl) at Haleakalã,
Maui Island, USA, is based on relative stratigraphy from 24 test excavations, associated artifacts of known or probable time
periods, and 12 radiocarbon dates. The results indicate intensive use of the unfavorable high-altitude environment in the range
of AD 1400–1600, with very limited use slightly earlier. Numerous campsites were used repeatedly near the Haleakal ˜a crater
rim and scattered on the lower western mountain slope. Prior to this time, activity in this inhospitable setting was infrequent
and occurred on a small scale.

INTRODUCTION

Archaeological site documentation and test excavation provide scientific data concerning precontact
Hawaiian activities in alpine and subalpine zones on the outward western slope of Haleakal ◊a, Maui
Island, USA, between 2030 and 3030 m asl (Figure 1). This dramatic landscape near the Haleakal◊a
crater rim offers a unique and harsh environment that is unsuitable for long-term or large-scale set-
tlement. Nonetheless, numerous campsites provide evidence of repeated short-term visits associated
with quarrying of a high-quality basalt source and collection of birds.

A transition between subalpine and alpine environments occurs at 2545 m. The subalpine setting
includes some diversity of trees and ground cover, whereas the alpine zone supports only sparse
scattered shrubs. One intermittent stream is in the lower subalpine zone, and the only other fresh
water is from rainfall or from moisture dripping in caves and rockshelters. Temperatures can drop
near or below freezing in the alpine zone, especially at night.

At high elevation, near the crater rim and summit, the setting is exposed to strong winds from the
north and east. As Macdonald et al. (1983:174) describe, the wind redistributes stony material when
it “sometimes shrieks across the barren upper slopes of the mountain.” Regardless of other weather
conditions, the winds periodically impose limits upon human activities. For prehistoric and early
historic use of the area, some sort of shelter was required either behind artificial stonework struc-
tures or inside natural caves or rockshelters.

Prior to the current work, just 1 radiocarbon date was available from an archaeological context in the
high-altitude setting of Haleakal ◊a. Based on this lone date, Kirch (1985:302) proposes that early
temporary camping in this inhospitable area “informs us that the early Hawaiians thoroughly
explored their island world, and did not confine their activities to the windward lowlands.” The date
is from the basal layer of a cave occupation near the lower inner western slope of the crater (Site 50-
50-11-3604), where Soehren (1963:126) reported a date of 1160 ± 100 BP for a sample of charcoal.
The sample (Gak-325) was not corrected for 13C/12C isotope ratio, and early processing at the
Gakushuin laboratory may have involved inadvertent error. The uncorrected result calibrates (at 2 σ
or 95.4% confidence) within the range of AD 660–1030. The date suggests a possibility of early use
of the area, but the exact date range must be regarded cautiously.

https://doi.org/10.1017/S003382220006642X Published online by Cambridge University Press

https://doi.org/10.1017/S003382220006642X


228 M T Carson & M A Mintmier

Human occupation in the Hawaiian Islands was well established by AD 1000, and smaller scale use
occurred perhaps as early as AD 700–800 (Athens et al. 2002; Carson 2005a, forthcoming; Masse
and Tuggle 1998; Tuggle and Spriggs 2000). This assessment is based on robust syntheses of
archaeological 14C dates, genealogical reckoning, oral traditions of astronomical events, and a suite
of paleoenvironmental data. Prior to the availability of these syntheses, other researchers have sug-
gested a longer chronology extending to as early as the first centuries AD (Graves and Addison
1994; Hunt and Holsen 1991).

Figure 1 Location of study area showing site locations
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Whether a “short” or “long” chronology is preferred, the study area at Haleakal◊a may or may not
contain preserved evidence of the earliest period of human occupation in the region. The earliest
cultural deposits often were disturbed or obliterated by later occupations and by natural processes.
Also, marginal areas, such as the alpine and upper subalpine zones at Haleakal◊a, most likely never
contained more than a few isolated early sites. Nevertheless, Soehren’s (1963:126) potentially early
date is intriguing albeit problematic.

In a similar marginal high-altitude setting in P◊ohakuloa in Hawai‘i Island, Athens et al. (1991:75–
76, 81–82) recognize the period of about AD 1400–1500 as the beginning of sudden, substantial use
of short-term camps. Godby and Carson (2004:81) refer to this period as “a momentous turning
point in the human use of this area [P◊ohakuloa], and this timing could relate to larger cultural pro-
cesses in the region.” Throughout the Hawaiian Islands, the period AD 1400–1500 appears to be
associated with the creation of more numerous and larger communities, organized polities, and more
intensive use of non-habitation zones (Athens and Kaschko 1989; Athens et al. 1991; Carson, forth-
coming; Cordy 2004; Hommon 1976, 1986). A comparable date range may be proposed for the
onset of intensive activities in the Haleakal ◊a study area.

A field investigation in 2005 documented 57 archaeological sites with 243 surface feature compo-
nents, including 6 caves, 10 rockshelters, 18 surface scatters of basalt flakes, 161 enclosures, 3 plat-
forms, 4 walls, 10 alignments, 25 cairns, 5 mounds, and 1 modified outcrop. At a sample of locations
where subsurface cultural deposits were expected, 24 controlled excavation units provided essential
data for stratigraphic sequencing, relative chronology, artifact and midden associations, and char-
coal for 14C dating. The details of this investigation are reported elsewhere (Carson and Mintmier
2006), and the present work concerns the 14C-based chronology.

RESEARCH PROCEDURES

The 24 excavation units included formats of 50 × 50 cm or 50 × 100 cm in plan view. Depths of
excavations varied 10–70 cm; most units were ~40–50 cm deep. All units were excavated in arbi-
trary levels within natural strata, and the contents were screened through 1.6-mm wire mesh to
ensure recovery of archaeological materials. A 25% sample of charcoal was retained, and all other
cultural materials were collected from the screening.

Wood anatomist Gail Murakami examined samples of carbonized wood from the test excavations,
and the specimens were identified to the lowest taxonomic level possible. The analysis involved
examination of carbonized plant materials under a low-powered microscope, comparing the mor-
phological structure of the specimens with the diagnostic features of a botanical reference collec-
tion. This procedure allowed identification wherever possible of short-lived plant taxa or plant parts
most appropriate for 14C dating to minimize the possible in-built old age of long-lived wood (Dye
2000).

14C dating was performed at Beta Analytic (Miami, USA) for 12 samples of carbonized wood from
the test excavations (samples Beta-209581 through -209592). With carbon isotope correction and
application of standard atmospheric 14C data (Stuiver et al. 2004), the conventional 14C ages were
calibrated in calendar years with the OxCal program (Bronk Ramsey 2001) at 2 standard deviations
(2 σ or 95.4% confidence).
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RADIOCARBON DATING RESULTS

Twelve 14C dates (Beta-209581 through -209592) from secure contexts provide a clear age-range
distribution (Table 1, Figure 2). All samples were retrieved from defined firepits or clear concentra-
tions of charcoal. Ten of the 12 dated specimens were of Styphelia tameiameia (p ◊ukiawe); this native
shrub is considered a short-lived species. One sample (Beta-209592) was an unidentified pith or ker-
nel; it is a short-lived anatomical part. Another (Beta-209590) was of Sophora chrysophylla
(m◊amane); the wood of this native tree is possibly longer lived than the other dated specimens.

The earliest date (Beta-209582 at Site -3681) is cal AD 1280–1410, and another date (Beta-209589)
from a different feature of the same site is cal AD 1440–1640. The earlier date is from a deposit rich
with bird bones, adjacent to a platform where ritual offerings may have been made at the crater rim.
The later date is from a deposit in a stone enclosure shelter associated with temporary camping in
support of reduction of basalt from a nearby adze quarry (Site -2510).

At Feature 2 of Site -2509, 2 14C dates from a single firepit are in inverted stratigraphic order. The
upper sample (Beta-209591) is cal AD 1290–1430, while the lower sample (Beta-209592) is cal AD
1410–1530. If the 2 samples relate to the same event, then collectively they indicate a date around

Figure 2 Probability distribution of 14C dates. Calibration is by OxCal (Bronk Ramsey 2001) using standard atmo-
spheric data for charcoal samples (Stuiver et al. 2004).

https://doi.org/10.1017/S003382220006642X Published online by Cambridge University Press

https://doi.org/10.1017/S003382220006642X


14C Chronology of Prehistoric Campsites at Haleakal◊a, Maui Island 231

Ta
bl

e 
1 

L
is

t o
f 

14
C

 d
at

es
.

Sa
m

pl
e

nr (B
et

a-
)

Si
te

50
-5

0-
11

-
Fe

at
ur

e
Te

st
un

it
L

ay
er

/le
ve

l
Sa

m
pl

e 
m

at
er

ia
l

W
ei

gh
t

(g
)

M
ea

su
re

d
14

C
 a

ge
(B

P)

13
C

/12
C

ra
tio

(‰
)

C
on

ve
nt

io
na

l
14

C
 a

ge
 (

B
P)

C
al

ib
ra

te
d 

yr
(c

al
en

da
r 

A
D

)
(2

 σ
, 9

5.
4%

co
nf

id
en

ce
)

20
95

81
36

02
1

1
II

/f
ir

ep
it

cf
. S

ty
ph

el
ia

 ta
m

ea
im

ei
a

(p
◊uk

ia
w

e)
 c

ha
rc

oa
l

0.
43

80
 ±

 4
0

–2
5.

2
80

 ±
 4

0
16

80
–1

74
0 

(2
6.

7%
);

18
00

–1
94

0 
(6

8.
7%

)
20

95
82

36
81

12
3

II
/1

cf
. S

ty
ph

el
ia

 ta
m

ea
im

ei
a

(p
◊uk

ia
w

e)
 c

ha
rc

oa
l

0.
26

63
0 

± 
40

–2
5.

9
62

0 
± 

40
12

80
–1

41
0 

(9
5.

4%
)

20
95

83
36

52
1

1
II

I/
2

cf
. S

ty
ph

el
ia

 ta
m

ea
im

ei
a

(p
◊uk

ia
w

e)
 c

ha
rc

oa
l

4.
20

36
0 

± 
50

–2
6.

2
34

0 
± 

50
14

50
–1

65
0 

(9
5.

4%
)

20
95

84
36

52
1

1
IV

/1
cf

. S
ty

ph
el

ia
 ta

m
ea

im
ei

a
(p
◊uk

ia
w

e)
 c

ha
rc

oa
l

0.
55

46
0 

± 
40

–2
5.

8
45

0 
± 

40
14

00
–1

52
0 

(9
1.

6%
);

15
90

–1
62

0 
(3

.5
%

)
20

95
85

36
03

1
1

II
/p

or
tio

n 
of

pr
ob

ab
le

 f
ir

ep
it

cf
. S

ty
ph

el
ia

 ta
m

ea
im

ei
a

(p
◊uk

ia
w

e)
 c

ha
rc

oa
l

28
.8

3
33

0 
± 

40
–2

5.
5

32
0 

± 
40

14
60

–1
65

0 
(9

5.
4%

)

20
95

86
36

49
1

1
II

I/
1

cf
. S

ty
ph

el
ia

 ta
m

ea
im

ei
a

(p
◊uk

ia
w

e)
 c

ha
rc

oa
l

3.
56

37
0 

± 
50

–2
5.

1
37

0 
± 

50
14

40
–1

64
0 

(9
5.

4%
)

20
95

87
36

37
47

1
II

/f
ir

ep
it

cf
. S

ty
ph

el
ia

 ta
m

ea
im

ei
a

(p
◊uk

ia
w

e)
 c

ha
rc

oa
l

0.
63

35
0 

± 
40

–2
6.

1
33

0 
± 

40
14

60
–1

65
0 

(9
5.

4%
)

20
95

88
36

37
91

2
II

/f
ir

ep
it

cf
. S

ty
ph

el
ia

 ta
m

ea
im

ei
a

(p
◊uk

ia
w

e)
 c

ha
rc

oa
l

0.
21

33
0 

± 
40

–2
6.

7
30

0 
± 

40
14

70
–1

67
0 

(9
5.

4%
)

20
95

89
36

81
12

3
II

/1
cf

. S
ty

ph
el

ia
 ta

m
ea

im
ei

a
(p
◊uk

ia
w

e)
 c

ha
rc

oa
l

0.
90

38
0 

± 
40

–2
5.

6
37

0 
± 

40
14

40
–1

64
0 

(9
5.

4%
)

20
95

90
36

01
1

1
II

I/
fi

re
pi

t
So

ph
or

a 
ch

ry
so

ph
yl

la
(m
◊am

an
e)

 c
ha

rc
oa

l
12

.4
1

48
0 

± 
40

–2
4.

2
49

0 
± 

40
13

20
–1

35
0 

(4
.9

%
);

13
90

–1
47

0 
(9

0.
5%

)
20

95
91

25
09

2
2

II
I-

IV
/f

ir
ep

it,
up

pe
r 

po
rt

io
n

cf
. S

ty
ph

el
ia

 ta
m

ea
im

ei
a

(p
◊uk

ia
w

e)
 c

ha
rc

oa
l

0.
63

58
0 

± 
40

–2
4.

8
58

0 
± 

40
12

90
–1

43
0 

(9
5.

4%
)

20
95

92
25

09
2

2
II

I-
IV

/f
ir

ep
it,

lo
w

er
 p

or
tio

n
U

ni
de

nt
if

ie
d 

pi
th

 o
r 

ke
rn

el
, c

ha
rr

ed
0.

09
41

0 
± 

40
–2

4.
3

42
0 

± 
40

14
10

–1
53

0 
(7

8.
5%

);
15

70
–1

63
0 

(1
6.

9%
)

https://doi.org/10.1017/S003382220006642X Published online by Cambridge University Press

https://doi.org/10.1017/S003382220006642X


232 M T Carson & M A Mintmier

AD 1410–1430. However, repeated use of the firepit may have caused vertical mixing of material
over an extended period, and the 2 dates could refer to separate camping episodes.

Charcoal in a firepit at Site -3601 yielded a date of cal AD 1390–1470 (Beta-209590). The date is
for the upper portion of a cave deposit, while the lower portion is somewhat earlier. This result sug-
gests a more refined range for the onset of widespread campsites in the project area. However, the
sample material is wood from a tree (Sophora chrysophylla or m◊amane), and it could incorporate an
in-built age that is slightly older than other dated specimens.

At Site -3652, 2 dates in stratigraphic order are cal AD 1400–1520 (Beta-209584) and cal AD 1450–
1650 (Beta-209583). The 2 dates constrain one another, indicating earliest use of the area in the AD
1400s.

A date of cal AD 1460–1650 (Beta-209585) refers to the earliest use of a cave at Site -3603. This
result is consistent with an overall range of AD 1400–1600 for widespread, repeated camps in the
project area. A similar date of cal AD 1440–1640 (Beta-209586) was obtained from Site -3649. The
date is from a rockshelter in a much different setting than the other dated sites. The rockshelter over-
looks an intermittent stream drainage at 7180-ft elevation in the subalpine zone.

Camping occupations at 2 enclosure shelters at Site -3637 provided 14C dates of cal AD 1460–1650
(Beta-209587) and cal AD 1470–1670 (Beta-209588). The results are nearly identical, suggesting
contemporary use of at least 2 features in separate parts of a large complex of 110 enclosures.

The latest 14C date from a prehistoric deposit is from a firepit in Site -3602, cal AD 1680–1740
(26.7%) or cal AD 1800–1940 (68.7%). Given the prehistoric artifact association and lack of post-
contact material, the later portion of the range seems unlikely.

These results overwhelmingly indicate a date range of AD 1400–1600 for the most intensive use of
the project area, in the form of repeated short-term camps. Very limited activity occurred slightly
earlier. Basalt quarrying and bird collection were among the main activities represented in the mate-
rial record of this time range.

PROPOSED CHRONOLOGICAL SYNTHESIS

A chronological synthesis of activities in the study area proposes 7 general phases ranging from
about AD 700 to the present. This outline is necessarily tentative, and future work may refine it with
additional dates. The outline is proposed for this particular high-altitude setting in Maui, and it dif-
fers slightly from the sequences in other ecological zones of the Hawaiian Archipelago.

1. Foundation Phase, AD ~700–1200: Although the earliest sites in the Hawaiian Archipelago
date within the range of AD 700–1200 (Athens et al. 2002; Carson 2005a, forthcoming; Masse
and Tuggle 1998; Tuggle and Spriggs 2000), no sites in the study area are of this age. The ear-
liest sites were probably coastal-oriented, and they were most likely in favorable ecological set-
tings. Population size was presumably small. Only very few prehistoric explorers may have
entered the unwelcoming high-altitude environment at this time, and their activities generated
little or no archaeological evidence.

2. Developmental Phase, AD ~1200–1400: For this time range, several archaeological sites are
known around Maui and other islands, and populations appear to be well established in most
habitable areas. Short-term activity in the project area is evident only at Site -3681 at the crater
rim, possibly involving ritual activity associated with collection of basalt material and birds.
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At Site -3681, a deposit (cal AD 1280–1410) was found that includes basalt flaking debris and abun-
dant bird bones. The basalt flaking debris implies relation to a basalt adze quarry (Site -2510) in the
crater floor. The bird bones indicate collection of birds in the high-altitude setting, probably target-
ing the Hawaiian petrels (Pterodroma phaeopygia sandwichensis or ‘ua‘u).

Activities during this phase and later were certainly short term and small scale due to limited water
and food resources, and they were likely seasonal to take advantage of favorable weather conditions.
Hawaiian petrels nest and hatch in caves and rockshelters in the alpine zone and crater floor in the
warm and dry summer months. The same seasonal range offers the most favorable conditions for
trips into this otherwise inhospitable environment.

3. Intensification Phase, AD ~1400–1600: Nearly all of the dated cultural deposits in the study
area relate to the general range of AD ~1400–1600. In the early AD 1400s, at least a few caves
and rockshelters (at Sites -2509, -3601, and -3652) contain evidence of temporary camps asso-
ciated with basalt tool manufacture and bird collection. Basalt tool-making continued while
bird collection declined later in this phase, as evidenced at the same sites and at Sites -3603 and
-3681. Other temporary camps of less clear function also date to this phase, including a rock-
shelter at Site -3649 and 2 stone enclosures at Site -3637.

The phase AD ~1400–1600 included the most intense use of the study area, largely in relation to a
basalt adze quarry (Site -2510) in the inner western slopes of the crater. The numerous undated sur-
face scatters of basalt flakes near the crater rim probably date to the same phase.

Throughout the archipelago, the time range of AD ~1400–1600 appears to be associated with large
population size, influencing settlement structure and land use patterns, political organization, and
economic production and exchange systems (Athens and Kaschko 1989; Athens et al. 1991; Carson,
forthcoming; Cordy 2004; Hommon 1976, 1986; Godby and Carson 2004:81; Kirch 1985:284–308;
McCoy 2005). An overall trend includes increased use of non-habitation zones for intensive produc-
tion of foods and other resources. In particular, marginal zones, such as the study area, were used
most intensively during this period.

Activities in the marginal high-altitude project area occurred in the context of a growing population
with increased demands for resources. A basalt quarry (Site -2510) and Hawaiian petrels repre-
sented desirable resources unique to this setting. Given the environmental constraints, resource
access was limited to small groups of campers on long journeys, probably in the generally warm and
dry summer months.

4. Equilibrium Phase, AD ~1600–1778: This phase is defined in part by contact with Europeans
in AD 1778. In the study area, most sites appear to support continued use of camps, and a cave
at Site -3602 was perhaps first occupied at this time. Basalt flaking debris remains common,
and bird bones are virtually absent from the cave and rockshelter deposits.

Elsewhere in Maui, Kolb (1994, 1997) suggested that construction of more numerous but smaller
heiau (traditional Hawaiian religious sites) indicated a change toward community-based social and
political systems. Kirch and Sharp (2005) specified this change around AD 1580–1640. District-
level or island-level polities no longer exerted the kinds of control over people and resources that
they did in the prior period of about AD 1400–1600. The role of upland resource zones (as in the
study area) probably did not diminish, but a change occurred in the way these places were perceived
and managed.
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5. Early Historic Phase, AD ~1778–1850: During the early postcontact era (AD ~1778–1850),
several important changes occurred in the Hawaiian Islands. In the first decades of this phase,
pitched hostilities between powerful chiefs altered land tenure and land use, created large
demand for economic products, and contributed to construction or modification of large mon-
uments. Meanwhile, contact with foreign diseases contributed to significant population decline.
In the middle to later part of this phase, internal social and political developments led to the
abolishment of former religious practices, adoption of foreign religious systems, alteration of
political organization to accommodate European standards, and the reapportionment of land as
private properties. Also during this phase, the availability of foreign goods made traditional
stone tools and some food products obsolete.

These events affected even remote places such as the study area. Nearly all of the prehistoric sites
were abandoned at this time, but a few campsites accommodated continued use for a different set of
reasons than previously considered. The demand for high-quality basalt diminished and eventually
disappeared, thereby disabling one of the primary motivations for access to this area. Also, the over-
throw of the former religious system negated a need for ritual sites and possible pilgrimages to the
unique setting at the crater. At the same time, a new demand for sandalwood may have encouraged
some use of the subalpine zone, and sandalwood-cutters may have traversed the alpine zone when
traveling between different subalpine forested areas.

6. Late Historic Phase, AD ~1850–1950: During the late historic phase, the study area was con-
sidered to be of little economic value. Some caves (Sites -3600 through -3602) and perhaps a
few stone enclosure shelters were occupied by travelers with varied interests in the crater
region. Cattle ranching made use of adjacent land, and cattle entered some parts of the study
area. A long (2.3 km) cattle-driving wall of Site -3651 relates to this phase. Introduced goats
vastly altered the native vegetation, probably necessitating the large stone-walled enclosures
around Ralph Hosmer’s forest-plating experiments in the early 1900s at Sites -3654 and -3699
(Kraebel 1922). In 1916, US Congress authorized the crater and its outer summit slopes as the
Haleakal ◊a section of Hawaii National Park.

7. Modern Phase, about AD 1950 to present: Since AD 1950, the primary use of the project area
has been for appreciation of natural and cultural resources, and the archaeological sites are rec-
ognized among these resources. Today, the United States National Park Service (NPS) owns
and manages the area as part of Haleakal◊a National Park. Although not officially authorized by
NPS, some of the sites have been used in the modern era as brief rest stops or short-term camps.

CONCLUSIONS

The alpine and subalpine zones of Haleakal◊a present a rugged and unwelcoming environment
unsuitable for long-term or large-scale settlement, yet prehistoric Hawaiian campsites are evident in
the archaeological record. The campsites appear to be associated with quarrying of a high-quality
basalt source and also the collection of birds. Archaeological excavations provide hard evidence for
the antiquity of these sites based on 14C dates for charcoal of short-lived specimens obtained from
secure contexts.

Prior to the current work, a single problematic 14C date outside the study area raised the possibility
of early use of the upland marginal ecological setting at Haleakal◊a. Soehren (1963:126) reported
sample Gak-325 with a measured (uncorrected) age of 1160 ± 100 BP. A similar date could not be
replicated by the present study.
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The earliest secure date (Beta-209582: 630 ± 40 BP) is from Site -3681, situated at 2880 m by the
crater rim in the alpine zone. The 2-σ calibrated range is AD 1280–1410, and it relates to a deposit
containing basalt flaking debris and abundant bird bones. The basalt flaking debris implies relation
to a basalt adze quarry (Site -2510) near the crater floor. The bones indicate collection of birds in the
high-altitude setting, probably targeting the Hawaiian petrels (Pterodroma phaeopygia sandwichen-
sis or ‘ua‘u). 

The current data provide a solid comparative baseline for future investigations at other sites in the
alpine and subalpine zones at Haleakal◊a. For instance, the chronological sequence at the basalt
quarry (Site -2510) has yet to be studied directly, as this site was outside the scope of work for the
present project. Future investigation may yield slightly earlier dates than have been documented
thus far.

Nearly all of the new dates calibrate in some part of the general range of about AD 1400–1600.
Numerous campsites were scattered along the crater rim and the lower western slopes of the moun-
tain and were used repeatedly until perhaps some time in the early 1800s. 

The phase AD 1400–1600 is consistent with archipelago-wide dates for intensified economic pro-
duction and expansion into marginal resource zones (Athens and Kaschko 1989; Athens et al. 1991;
Carson 2005b,c, forthcoming; Cordy 2004; Hommon 1976, 1986; Godby and Carson 2004:81;
Kirch 1985:284–308; McCoy 2005). The current study emphasizes that this phase is crucial for
understanding the development of traditional Hawaiian social, economic, and political systems.
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