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Abstract

Excavations were undertaken at an intensive dryland cultivation site at Hokiikano
Flat, Auwahi ahupua ‘a, Kahikinui District, Maui. Survey for the Auwahi Wind
Farm Project identified several agricultural features, including remnant portions
of an intensive field system with regularly spaced embankments and water
diversion features. The site encompasses a depositional basin of approximately
5.9 hectares situated mauka of the Pu‘u Hokiikano cinder cone. This is the largest
formal field system thus far recorded in Kahikinui. Six trenches totaling 195 m
were mechanically excavated through field embankments and a probable ‘auwai
channel. This paper discusses the stratigraphy of the trenches, radiocarbon dating,
nutrient availability of cultivated soils, and changing landscape induced by
Hawaiian cultivation and land use practices. A sequence of five centuries of

intensive land use and cultivation is presented.
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Introduction

Kirch (2010b) described the distinctive form
of precontact Hawaiian agriculture across the
Kahikinui landscape, one which focused on
the intensive cultivation of natural
depressions or swales in the ‘a‘a lava flows
(see also Coil 2004; Coil and Kirch 2005;
Hartshorn et al. 2006; Holm 2006; Kirch et al.
2004). In contrast with the vast field systems
of Kohala and Kona on Hawai‘i Island (Kirch
1985; Ladefoged and Graves 2008; Vitousek
et al. 2004; Kirch 2010a), the Kahikinui
agricultural landscape was less formally
organized. Adapting their horticultural
practices to the varied landscape mosaic of
young lava flows consisting of lava ridges and
intervening swales or depressions —an
especially “patchy” kind of environment—the
ancient Hawaiian farmers in Kahikinui
favored the ridges for habitation, and reserved
the swales for cultivation. These natural
depressions within the ‘a‘@ topography range
considerably in area and depth. They acted as
sediment traps, accumulating wind-blown fine
particles as well as materials washed off the
adjacent slopes during heavy rains. The swale
floors thus build up organically enriched
deposits which provided ideal soil media for

cultivation.

This swale mode of cultivation is well
reflected in recent archaeological survey data
from Auwahi Ahupua‘a (Shapiro et al. 2011),
which also revealed the former presence of a
formal, reticulate field system contained
within an unusually large swale inland of
Pu‘u Hokiikano (Figure 1). This kind of field
system--on a much larger scale--had been
identified by Kirch et al. (2009) in the Kaupd

district to the east of Kahikinui. At both
Kaupd and Auwahi the field systems consist
of a tightly packed grid of field
embankments running along the contours,
with cross-cutting walls running up-and-
down slope (mauka-makai) at fairly regular
intervals. The closely spaced field
embankments (averaging 8—9 m between
them) apparently delineated farming plot
boundaries, while the longer walls probably
served as territorial boundaries. Only
remnants of the Auwahi systems remain (see
below).

The discovery of this agricultural complex
(designated Site 50-50-15-6910; formerly
survey feature numbers AWF-423-430) on
the fringes of the large sedimentary basin
mauka of Pu‘u Hokikano is the first record
of such a formal field system within a
Kahikinui swale (Figure 2). Smaller swales
previously studied by Kirch displayed stone
terraces and stone mounds on their floors,
but not a field system grid. The presence of
a formal field system structure in the
Hokiikano swale is likely to be a material
manifestation of the highly developed and
hierarchical Hawaiian system of land tenure,
with its nested units beginning with the
moku, down through the ahupua‘a, to the
‘ili, and extending to the smallest cultivated

parcels such as the mo ‘o and pauku.

This paper describes the results of intensive
geoarchaeological investigation of
Hokiikano Flat and its surface and
subsurface archaeology, as a contribution to
our understanding of the variety of
agricultural practices and of the long-term
history of Hawaiian land use in Kahikinui
district.
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Field and Laboratory Methods

Field investigations at Hokikano Flat were
carried out over five days from 19-23
January, 2012. A Sokkia SET510 electronic
total station was used to create a digital map
of the Hokiikano basin and the surrounding
terrain (Figure 3). Point data were used to
create a contour map to overlay the three-
dimensional surface map; a 0.75 m contour
interval was selected to better showcase
differences in the terrain (e.g., drainages
versus swale). In addition, the remnants of the
agricultural field system at Hokiikano were
mapped using a W. S. Gurley telescopic
alidade and plane table, at a scale of 1:200,

with contour intervals of 0.5 m.

Investigating the landscape-scale agricultural
and geomorphological features in the
Hokiukano area necessitated large-scale
subsurface exposures. A Komatsu backhoe
dug 193 m of stratigraphic trenches bisecting
the surface archaeological features of the Pu‘u
Hokiikano basin (Figure 3). Stratigraphic
units were consistently labeled from top to
bottom with roman numerals; labeling is
independent in each trench. Schematic
profiles were made for critical trenches 1, 5,
and 6; sediment descriptions follow standard

soil science terminology.

Sediment samples were taken from Trenches
1, 5, and 6 for analysis at the Oceanic
Archaeology Laboratory in Berkeley, using a
sediment “life-history” approach (see Hunt
1989; Kirch et al. 1993). Measurements were
made of sediment pH (using an Oakton Acorn
Series pHS meter), Munsell color, and
samples were sieved through eight nested

geologic screens (from -4® to 3®) to
determine grain size distribution. A second
set of samples was analyzed at the
University of California, Santa Barbara for
cation exchange capacity and exchangeable
bases (Ca, Mg, K, Na) (Soil Survey
Laboratory Staff 1992) in order to calculate
percent base saturation (to estimate nutrient
content). Sediment samples from profiles A,
B, and D of Trench 1 were also sent to Dr.
Mark Horrocks (Microfossil Research, New
Zealand) for extraction of pollen, phytoliths,
and starch grains (Horrocks 2013).

Environmental Context

Kahikinui district is divided into two main
geological  provinces  (Stearns  and
Macdonald 1942; Bergmanis 1998; Sherrod
et al. 2007). Older Kula series lava flows
(>225 kyr) dominate the eastern half, while
the western half (including Auwahi) is
covered in flows of the Hana series,
generally less than 50,000 years old, with
some only 5-10,000 years old. The Hana
series substrates are richer in plant-available
nutrients and hence more desirable for
intensive dryland cultivation (Kirch et al.
2004).

The eruption of Pu‘u Hokikano in the late
Pleistocene (between 30-50 kyr; Sherrod et
al. 2007) interrupted incipient drainage
channels at the interfaces of several Hana
series basanite flows, causing sediments to
accumulate in the depression mauka of the
cone. Polynesians moving into this part of

Maui Island would have found this relatively



73

kirch et al.

470m

. 465m
460m
455m

450m

Om

100m 200m 300m

PR 00 T

Figure 3. 3-D digital elevation depiction of the surface topography of the Hokiikano Flat
depositional basin and its surrounding terrain. The summit of Pu‘u Hokukano is in the
foreground. Note the prominent drainage channel on the right hand side of the basin, which is
the contact between the Kealakapu and Chiefly Homes basanite lava flows. This was the main
source of sediment input to the depositional basin.

flat, broad basin (5.9 ha in area) well suited to

the cultivation of sweet potato.

The Pu‘u Hokiikano cinder cone (Qhnvl)
defines the Hokilkano basin on the down
slope side (see Figure 2). On the upslope side,
the basin contacts the following ‘a‘ad lava
flows: (1) the pre-Luala‘ilua Hills aphyric

basanite dated to 30-50 kyr (Qhnl); (2) the

Kealakapu basanite dated to 13-30 kyr
(Qhn2); and, (3) the Chiefly Homes basanite
dated also in the 13-30 kyr range (Qhn2)
(Sherrod et al. 2007).

Several intermittent drainage channels feed
into the Hokukano basin, but the channel
between the Kealakapu and Chiefly Homes

basanite flows has the most extensive upland



























































































