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the palaeochannel and palaeosurface. The evaluation concludes that the current evidence is insufficient
to warrant claims of artificiality for the palaeochannel and some palaeosurface elements. Drawing on
previous multi-stranded arguments proposed by Jack Golson and Philip Hughes, new lines of multi-
disciplinary evidence suggest arevised interpretation of the wetland archaeological evidence for Phase
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Agriculturein the highlands: an old concern

The development and antiquity of agriculture in the
highlands of New Guinea, particularly its antiquity, have
been continual concerns since the first archaeological
excavationsin theregion. Bulmer sought to elicit signatures
of atransition to agriculture from the lithic assemblages
collected during her excavations at Yuku and Kiowa rock
sheltersin 1959-1960 (Bulmer, 1964, 1966). She suggested
that “the direct proof of agriculture must depend on pollen
analysis, on the future fortunes of archaeology in obtaining
organic remains, and on the analysis and dating of ditches
and drains of agricultural derivation” (Bulmer, 1966: 152).

In this paper, multiple forms of evidence claimed to
indicate the presence of agriculturein the highlands of New
Guinea at approximately 9,000 radiocarbon years before
present (B.P.) are assessed. The main focus of the paper isa
presentation of the wetland archaeological evidence for

Phase 1 at Kuk Swamp, the only site for which agriculture
at 9,000 B.P. has been claimed (Golson, 1977, 1989, 1991;
Golson & Hughes, 1980; Hope & Golson, 1995: 824).
Although the specific interpretations have changed through
time, it has been consistently argued that wetland
agricultural practices were conducted as part of a broader
land use strategy that included dryland environmentswithin
the catchment (Bayliss-Smith, 1996: 509). The evolution
of these interpretations will not be reviewed here because
the aim of this paper is to interrogate the evidence upon
which they have been based.

The interpretation of agricultural activities at Kuk at
9,000 B.P. has always been controversial. Golson originally
viewed the artificiality of the evidence for Phase 1 with
scepticism and uncertainty (Golson, 1977: 613-614). Since
then, he has referred to the agricultural interpretation of
Phase 1 as “indirect and unusual” (Golson, 1982: 56),
“possible” (Golson, 1991: 484) and as being based on
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analogies with more recent prehistoric evidence (Golson,
1991: 485; Hope & Golson, 1995: 824). In recent years,
the nature and significance of the early phases at Kuk,
particularly Phase 1, have been called into question within
the broader archaeol ogical community (e.g., Spriggs, 1996:
528). Indeed, some reviews of the global origins of
agriculture question whether New Guinea was an
independent centre due to the equivocal nature of the early
evidence at Kuk (e.g., Smith, 1998: 142-143).

Thewetland archaeol ogical evidencefor Phase 1 at Kuk,
together with evaluations of itsartificiality and agricultural
function are presented in thefirst half of the paper. However,
Golson, both individually and with Hughes, has drawn on
awide range of evidence to support a claim of agriculture
at 9,000 B.p. (Golson, 1977, 1991; Golson & Hughes, 1980).
In the second half of this paper, and in accordance with
Golson’s multi-stranded approach, arange of new evidence
and ideas with a bearing on agricultura origins in New
Guineais briefly reviewed. This review concludes with a
re-evaluation of theidea of agricultural originsat 9,000 B.P.
in the New Guinea highlands.

Phase 1 at Kuk: the evidence

Golson and co-workersintensively investigated Kuk Swamp
in the 1970s and 1980s, with additional fieldwork being
undertaken in 1998 and 1999 by Denham and Golson. In

total, over 200 trenches were excavated, and archaeol ogical
and stratigraphic recording occurred along approximately
10 km of modern plantation drain (Fig. 1). From the
thousands of features, mostly prehistoric field drains and
house sites, Golson identified six major periods of
prehistoric agricultural drainage (Table 1).

The archaeological evidence for Phase 1 was exposed in
relatively few trenches and plantation drains (Fig. 2). The
majority of trencheswere designed to investigate more recent
drainage phases, and did not penetrate down sufficiently to
exposetheolder stratigraphy. The evidence for Phase 1 was
located in the southeastern portion of the plantation, close
to aformer margin of the wetland. Test excavations|ocated
to the north did not detect any artificial features beneath
the grey clay or equivalent stratigraphic unit.

Table 1. Prehistoric agricultural phases at Kuk Swamp (Golson,
1982). All ages given in uncalibrated radiocarbon years.

age(B.P.)

250-100
400-250
2,000-1,200
4,000-2,500
6,000-5,500
c. 9,000

kS
PNWhOOIO %

[ excavation area
—— plantation drain
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100 m

Fig. 1. Location map depicting excavations at Kuk.



Denham: Early Agriculture in the Highlands of New Guinea 49

The evidence for Phase 1 at Kuk Swamp has two main
inter-related components, a major palaeochannel and a
pal aeosurface comprised of inter-cut features. The pre-grey
clay palacosurface wasinferred to be “ chronologically and
perhaps functionally associated” (Golson, 1982: 56) with
the palaeochannel. The evidence and possibleinterpretations
of each major component are described bel ow.

Stratigraphically, the palaeochannel and palaeosurface
were filled and sealed by a massively structured grey clay.
The grey clay was acomponent of afan emerging from the
low-lying hills and drainage basin to the south of the
wetland. Similar deposits, superimposed on Pleistocene
fans, extended south onto the northern margins of the
wetland from aridgeto the north (Ep Ridge). Thegrey clay
has been interpreted to represent accelerated erosion
(Hughes, 1985; Hughes et al., 1991), which was a product
of agricultural clearing for swidden-type, dryland cultivation
(Golson, 1991: 485). It has been presumed that deposition
of this fan commenced with the abandonment of the short-
lived Phase 1 palaeochannel, which occurred at c. 9,000
B.P.; formerly the palaeochannel had transported sediments
away from the swamp margin.

The palaeochannel

The major palaecochannel wastraced in excavation trenches
and plantation drain walls across the southeast portion of
the plantation (Fig. 2). Thefield evidence suggested that it
flowed northeast across the wetland margin, that it was
relatively wide and shallow and that it dated to approx-
imately 9,000 B.r. (Golson & Hughes, 1980). The
pal aeochannel was presumed to have been dug in order to
divert drainage waters from the southern catchment away
from the swamp margin, thereby enabling cultivation of
adjacent surfaces (Golson, 1977: 614; Golson & Hughes,
1980: 298). Four aspects of the palaesochannel have been
proposed as indicators of its artificiality: straightness of
course, passage through elevated areas, morphology, and
its temporal occurrence and duration (Golson, 1991: 484;
J. Golson & P.J. Hughes, pers. comm.). Each aspect is
discussed in detail below.

Firstly, the straightness of the palaeochannel’s course
between marked curvatures was suggested as an indicator
of its artificiality through analogy with the major
palacochannels of later phases (Golson, 1991: 484). In a
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Fig. 2. Map of palaesochannel course relative to Phase 1 excavations (e.g., T-A12b/75-77) and plantation drains
(e.g., drain A12a/b) with inset of previous course depiction (latter based on P.J. Hughes plan).
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previous reconstruction, undertaken while fieldwork was
ongoing, the course of the palaeochannel was not entirely
straight and changed direction markedly in at least two
locations (Golson, 1977: 615; Fig. 2 inset). The straight
sectionsof the palacochannel were considered unlikely to have
formed naturally across thislow gradient swamp margin.

Replotting of the palaeochannel’s course, based on the
excavation trenches and plantation drains in which it was
exposed, clearly shows that straight sections are solely a
product of interpolation between known points (Fig. 2).
Those sections of the palaeochannel’s coursefor which there
are closely spaced records all exhibit slight sinuosity. Such
sinuosity is expected across a low gradient slope.
Furthermore, the one location in which there is a marked
changein direction had higher constraining stratigraphy (see
below). In general, the palaeochannel course was oriented
to the northeast and perpendicular to the greatest angle of
slope.

Secondly, the artificiality of the palaeochannel was
inferred from its passage through slightly elevated mounds
of underlying Pleistocene ash substrate in blocks A12b,
Al12c and Al2d. If natural, the palaeochannel would be
expected to follow the path of least resistance to lower
ground, i.e., it would be expected to follow the slope. If
artificial, the course of the palaeochannel need not have
been determined solely by topography. The latter scenario

was adopted by the original excavators based on the apparent
passage of the palaeochannel through a locally elevated
mound (implied in Golson, 1991: 484).

Based on a reconstruction of the Phase 1 palaeosurface
topography and an examination of associated stratigraphic
sections, the palaeochannel did not cut through significantly
elevated ground. The areaof greatest interest includesblocks
Al12b,Al12cand Al2d (Fig. 3). Between drainsA12a/b and
A12b/c, the palaeochannel flowed down slope and
undertook agradual changein course from northeasterly to
east-northeasterly. Between drainsA12b/c and A12c/d only
adlight rise in pre-grey clay palaeosurface topography of
<20 cm can be inferred (Fig. 4). In this comparison of
pal acosurface heights adjacent to palaeochannel banks, only
the northern bank in drain A12c/d has been considered
because the southern bank had evidence of slumping and
had undercut higher ground on the outside of thisbend (Fig.
4b). The palaesochannel underwent a marked change in
course in block A12d from east-northeasterly to northerly.
These micro-topographic variations are not significant for
three reasons:

1 Micro-topographic variations of such magnitude
occur along the banks of small streams and are not
necessarily determinate for channel course.

2 The aluvial stratigraphy in the vicinity of the
palaeochannel islikely to be compactional. The higher areas
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Fig. 3. Plan of palaeochannel course across pre-grey clay palaeosurface, with redeposited catchment tephra depicted

(reconstructed by T. Denham from PJ. Hughes field notes).
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Fig. 4. Sections of drains A12b/c (Fig. 4a) and A12c/d (Fig. 4b), depicting palaeochannel course relative to
stratigraphy (reconstructed by T. Denham from P.J. Hughes field notes).

of pre-grey clay palaeosurface are comprised of inorganic
sediments, probably redeposited Tomba Tephra from the
southern catchment. These areas appear to be higher than
adjacent stratigraphy of the same age, but thisis largely a
product of post-depositional compaction associated with
the differential ripening, shrinkage and wasting of more
organic sediments away from the pal acochannel. Much, and
potentially all, of the variation in relative height between
more organic and inorganic sediments in the stratigraphy
did not exist at the time of palaeochannel formation.

3 The redeposited catchment tephra forms a linear
deposit that was subsequently followed by the palaeo-
channd (Fig. 3). Inthedrain A12c/d section, therelationship
between the linear deposit and palacochannel isclear (Fig.
4b). The palaesochannel cuts two Pleistocene tephras (Ep
and Rom), which line an apparent depression between
higher areas of redeposited tephra. Thus, and even if the
“mounds’ of redeposited tephra were apparent at the time
of formation and were not a product of post-depositional
compaction (whichisunlikely), the palaeochannel followed
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@ very dark grey clay
@ dark grey, slightly organic clay
@ highly organic, gravelly clay with ash lenses
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Fig. 5. Section of palaeochannel, S. face, N. drain, E-W Rd. No. 1. (reconstructed by T. Denham from P.J. Hughes

field notes).

Fig. 6. Photograph along excavated palacochannel bed, Trench
A12d/C, view to south (taken by J. Golson).

an earlier Pleistocene depression that potentially constrained
and deflected its course in block A12d. The most plausible
explanation for the stratigraphy in thisareaisthat the Early
Holocene palacochannel followed the course of an earlier,
Pleistocene palaeochannel (see below).

Thirdly, the form of the palaeochannel in section and
plan was investigated to determine if the morphology of
the bed and banks could elicit its mode of formation. In
section, the palaeochannel was wide and shallow, with
gently sloping sides and a slightly rounded base (Figs. 5,
6). The upper portions of the banks appeared to be undercut,
a product of fluvial erosion or mass movement processes
during use or post-depositionally. The preserved form of
the palaeochannel suggested that it was previously much
narrower and had widened with time. Lateral erosion
occurred along the banks, thereby making theinterpretation
of palaesochannel course based on adjacent palaeosurface
elevations problematic (see above).

The recorded sections and trenches depict a wide and
shallow pal acochannel with gently sloping sides (in section)
and curved edges (in plan), respectively. These character-

istics could have developed in an initially steep-sided (in
section) and straight edged (in plan) channel, which had
been subject to scouring and slumping. Evidence for these
processeswas widespread. Given that these processeswould
be characteristic of both natural and artificial palaeo-
channels, it is not possible to discern mode of formation
from palacochannel morphol ogy.

Fourthly and from a broader perspective, the temporal
occurrence and duration of the palaeochannel have been
suggested to be significant indicators of itsartificiality. The
fill sequence consisted of abasal organic deposit sealed by
a series of very dark grey clays. The basal organic deposit
consisted of a well-preserved admixture of leaves, wood,
seeds, ashes and soil crumbs. The overlying massive, very
dark to dark-grey clayswerevariants of themajor grey clay
depositional unit. Based on the depositional sequence,
Golson and Hughesinferred this pal aeochannel to have been
short-lived (1980: 298). There was no other evidence of
pal aeochannel s draining the southern catchment during the
preceding 10,000 years and thefollowing 3,000 years. Thus,
the presence of an apparently short-lived palaeochannel at
9,000 B.P. required explanation and suggested anthropo-
genesis.

In contrast to Golson and Hughes' previous interpret-
ations, the Early Holocene palaesochannel followed the
course of a Pleistocene predecessor. An extremely stable
palaeochannel course through highly organic stratigraphy
may have existed from the Pleistocene to Early Holocene,
at which timeit was abandoned due to changesin catchment
hydrology and sediment input. Similar “stable-bed and
aggrading-banks’ models have been proposed to account
for the stability of palaeochannel coursesinlowland Britain
during the Holocene (after Brown, 1997: 24-25). In such
situations, thereis atendency to underestimate the age and
duration of a palaeochannel based on the fills that
correspond toitslast phase of use, as opposed to its broader
stratigraphic associations. A similar scenario may account
for the apparent absence of a palaeochannel during grey
clay deposition; a palaeochannel may have been present
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but it has been allocated to a later phase on the basis of
radiocarbon dates of itsfills.

In conclusion, no element of the palacochannel’s course
or morphology suggests that it is “undeniably artificial”
(Hope & Golson, 1995: 824). Rather, all elements are
consistent with a palaeochannel flowing northeasterly in
accordance with the general direction of slope. Theslightly
sinuous palaeochannel underwent a major variation in
course in blocks A12d where it followed the course of an
earlier palacochannel.

The palaeosurface

The features exposed on the palaeosurface adjacent to
the palaeochannel have been variously described
(Golson, 1977, 1991; Golson & Hughes, 1980).
Essentially they consisted of rounded and relatively
shallow depressions occurring as either isolated features
or inter-cut complexes. There were recurrent feature
types, as some of the more defined and deeper
depressions were associated with stake holes. Addition-
ally, a number of stone artefacts were collected from
feature fills or from the palaeosurface itself. Interpret-
ations of these features as artificial and as evidence of
agriculture have been largely based on their purported
human origins (Golson & Hughes, 1980: 299) and the
inferred chronological and functional associations
between the palaeochannel and palaeosurface (Golson,
1982: 56, 1991: 484). Given that the artificiality of the
palaeochannel has not been demonstrated, thismay have
major consequences for the interpretation of the
pal aeosurface.

Of the trenches excavated with the intention of
exposing the palaeosurface, most contained only a few
or no features. The only extensive palaeosurface was
exposed in block A12b during successive investigations
in 1975, 1976 and 1977 (Figs. 7, 8). For ease of
description, the features have been grouped into
complexes. These complexes each contain multiple
micro-topographical, palaeosurface features. Acrossthe
exposed palaeosurface between these main complexes
were numerous dispersed and discrete depressions.

Three composite, curvilinear or sinuous runnels (A,
B and C) were exposed. These were multi-component
complexes comprised of deeper basins connected by
shallower depressions to form an irregular sinuous or
curvilinear feature. Given their linear form, thesefeatures

have been interpreted as surficial drainage ways. Two
complexes comprised of upraised areas defined by
surrounding inter-cut depressions (D and E) were exposed.
These two complexes were interpreted to have functioned
in a similar way to the Phase 2 palaecosurface, i.e., the
upraised areaswere used for planting water-intolerant crops.
These two complexes, however, were neither as integrated
nor as regular as their supposed Phase 2 equivalents (as
indicated by Golson, 1977; Golson & Hughes, 1980).
The artificiality of the palaeosurface is not self-evident.
Although some of the deeper and more defined features
appear to have been dug, it is equally plausible on
morphological grounds that some represent natural micro-
relief. Regular and irregular micro-relief has been
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Fig. 7. Plan of Phase 1 palaeo-surface, Trenches A12b/
75-77 (original field map by A. Rohn and C. Rohn).
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Fig. 8. Photograph of Phase 1 palaeo-surface, Trenches A12b/
75-77 (excluding 77-3) (taken by A. Rohn).

documented under grasslands in New Guinea (Bleeker,
1983: 248-258; Sullivan & Hughes, 1991). Even though
the same processes may not apply at Kuk, it is plausible
that some elements of the pal aeosurface relief formed under
grassland in wet conditions along a wetland margin.
However, the stake holes and artefacts from palaeosurface
contexts are definite evidence of a human presence at c.
9,000 B.P. The presence of Musa sp. phytoliths (of unknown
section) from contemporaneous sediment samples may also
represent human activity, although it isnot at present known
if the bananas were edible varieties or how they dispersed
(Wilson, 1985). At present and on the existing evidence, it
is not possible to differentiate the anthropogenic and non-
anthropogenic components of the palaeosurface or to elicit
the prehistoric practices of formation and use. Ongoing
sedimentological and palaeo-ecological research by the
author aimsto enable more fine-grained reconstructions of
the past environment and land use of this palaeosurface.
The original interpretation of the palaeosurface as
agricultural waslargely dependant on the artificiality of the
pal aeochannel. If the palaeochannel was artificial, then the
most reasonable explanation would be for drainage of the
wetland margin for the growing of crops. The palacosurface
provided the corroborating evidence for thisinterpretation,
particularly given the anal ogiesto the Phase 2 palacosurface.
However, the current evidence does not justify a claim of

artificiality for the palaeochannel, and the mode of
formation of some palaeosurface elements is unknown.
Thus, it has to be concluded that there is currently
insufficient evidence to warrant a claim that the palaeo-
surface represents former agricultural activities.

Broadening the context

The review of the archaeological evidence for Phase 1 at
Kuk has concluded that there is insufficient evidence to
determine the artificiality of the palaeochannel and
palaeosurface. Consequently, the claims for Phase 1
representing wetland agricultural activitiesat 9,000 B.p. are
not justifiable. However, Golson hasrelied on multiplelines
of evidence to establish a claim for agriculture at c. 9,000
B.P. What do these other lines of evidence suggest regarding
the onset of agricultural-type activities in the highlands?

Two types of evidence present themselves: chronol ogical
and contemporary. Chronological evidenceindicates change
through time and includes archaeol ogy, geomorphol ogy and
pal aeo-ecol ogy. Some forms of contemporary evidence can
be used to infer past processes, e.g., contemporary
distributions of people, plants and languages. Given
limitations of space, it ispossibleto only draw out themain
themes.

Chronological evidence: change through time

Thereislimited archaeol ogical evidencefrom the highlands
toindicate agriculture at around 9,000 B.P. No other wetland
sites contain evidence of such antiquity and the lithic and
faunal collections at rock shelters and caves have not
provided any clear and well-dated diagnostics of atransition
to agriculture (Aplin, 1981; Bulmer, 1966; Christensen,
1975; Mountain, 1991; White, 1972). Potentially, the most
significant finds in the highlands have been uncovered at
the open sites of NFX (Watson & Cole, 1977) and Wafiel ek
(Bulmer, 1977, 1991), which date to c. 18,000 B.P. and c.
15,000 B.P. respectively. The presence of Late Pleistocene
settlements in the highlands may be significant in terms of
general assumptions about the association of sedentism and
agriculture. However, even if these assumptions aretenable,
it is not clear if the structures at these sites represent
permanent as opposed to temporary habitation.

Table 2. Selected sites at which palaeo-environmental evidence of major anthropogenic disturbancein New Guineahas been identified.

All ages given in uncalibrated radiocarbon years.

site altitude (m) commencement (ageB.P.) references
Kelela Swamp, Baliem Valley 1420 pre-7,000 Haberle et al., 1991
Telefomin, Ifitaman Valley 1500 18,000-15,500
11,500-8,200 Hope, 1983
Kuk Swamp, Wahgi Valley 1580 pre-9,000 Powell, 1984; Haberle, pers.
comm. research in progress
L ake Haeapugua, Tari Basin 1650 21,000 Haberle, 1998
L ake Wanum 35 8,500 Garrett-Jones, 1979
Lake Hordorli 780 11,000 Hope & Tulip, 1994
Kosipe Swamp 1960 ¢. 30,000 Hope & Golson, 1995
Lake ljomba 3720 ¢. 11,000 Hope, 1996
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The palaeo-ecological record, largely palynological, is
more comprehensive. Several locations across New Guinea
show periods of disturbance and firing in the Late
Pleistocene and Early Holocene. Mgjor clearance events
have been documented for several large, inter-montane
valleys along the highland spine of New Guinea, aswell as
for some higher and lower altitude sites (Table 2). The
human origin of these disturbances can be inferred from
thelong-term declinein primary forest and concordant rises
in secondary forest, grassland and charcoal frequencies
(Haberle, 1994).

The most significant records are from Kuk. Powell’'s
pollen diagram shows gradual increases in charcoal with
minor disturbance of the primary forest from the Late
Pleistocene until the beginning of the Holocene (Powell,
1980, 1984). Haberle'swork on an early Holocene sediment
sequence documents a change at ¢. 9,000 B.p. (Haberle, in
progress). The change constitutesadeclinein primary forest
species and their replacement by a mosaic of secondary
forest, swamp forest and open grassland. A peak in burning
at this time suggests that the vegetation change was
anthropogenic and driven by fire. At thistime of increasing
temperatures and wetter conditions, forests would be
expected to be expanding at the expense of grasslands
(Hope, 1989). These anthropogenic transformations are
regional and can be traced in the pollen diagrams from
Ambra Lake and Draepi, which register dramatic changes
in the vegetation between the Late Pleistocene and mid-
Holocene (Powell, 1970, 1981).

Palynological research provides corroborating evidence
for previous interpretations that grey clay deposition rep-
resents sustained forest clearance for dryland agriculture at
9,000 B.P. (Golson, 1991; Golson & Hughes, 1980; Hughes,
1985). The deposition of grey clay marked a dramatic
increase in erosion rates within the catchment (Hughes et
al., 1991). Taken together, the palynol ogical and geomorph-
ological records are clear evidence of major transformations
of the dryland environment within the Kuk catchment from
c. 9,000 B.P.

The presence of Late Pleistocene settlements and the
widespread anthropogenic ateration of dryland environ-
ments in the highlands from this time suggest a major
prehistoric trajectory in theinteraction between people and
their environment. Given the inference that people were
oriented more towards plants than towards animals at this
time (White, 1996), and possibly from initial settlement
(Groube, 1989), these mgjor environmental transformations
were probably associated with crop production. With time
and continued disturbance, people became more and more
dependent on an anthropogenic landscape for their
subsistence. Within this context, a scenario can be envisaged
from which an “agricultural” relationship between people
and their environment emerged.

Contemporary evidence:
inferring the past from the present

Recent research in plant genetics has opened up new
possibilitiesfor theinterpretation of plant, domesticate and
agricultural originsin the Pacific. Approximately 25 years
ago, at the time that the major archaeological and palaeo-
ecological investigations were being undertaken in the
Wahgi Valley, it was believed that many of the potential
staples for prehistoric agriculture were imported domesti-
cates from Southeast Asia (Yen, 1973). In the light of new
biomolecular evidence, and occasional archaeological
verification, anumber of these crops are now interpreted as
having been either first or independently domesticated in
Melanesia (Haberle, 1995; Lebot et al., 1994; L ebot, 1999;
Matthews, 1991). Plants relevant to an understanding of
agriculture at ¢. 1500 m altitude include taro (Colocasia
esculenta), the greater yam (Dioscorea alata) and Eumusa
bananas (Musa spp.). Although the timing of domestication
isunknown, the potential availability of these major staples
to food producers in New Guinea makes the possibility of
highland agriculture more plausible.

The potential domestication of these crop plants in
M el anesiamakes Bellwood's edge-of -the-range hypothesis
more applicable to the New Guinean context (e.g.,
Bellwood, 1996). Bellwood has proposed that agriculture
may have developed in regions at the end of the last glacial
cycle that were at or close to the ecological limits of
utilizable plants. Given colder temperaturesin the highlands
at the end of the Pleistocene, a range of potential crops
including taro, bananas and sugarcane (Saccharum
officinarum) would have been at their atitudinal limits
during this period (Haberle, 1993: 299-306; after Bourke,
n.d.). The stresses upon these plants during any climatic
fluctuations during this period necessitated increased human
intervention to maintain yields. The increased levels of
intervention potentially led to the development of
agricultural practices. Such environmental forcing may well
explain the documented, increased intensity of human
disturbance within the Baliem and Wahgi valleysinthe Early
Holocene (Haberle, et al., 1991; Haberle, pers. comm. and
research in progress). Haberl€' s position, however, contrasts
with Yen's conclusion that the majority of utilizable plants
were originally found in the lowlands (Yen, 1995).
According to Yen, crop plants adapted to higher altitudes
as a result of agronomic selection. Irrespective of the
ultimate location of domestication, either lowland or
highland, the likely presence of these potential crops frees
an indigenist perspective on agricultural development in
New Guinea from a dependence on introduced Southeast
Asian crops and techniques.

Drawing on the association between agricultureand large
linguistic groupings, Pawley has proposed that the
distribution of Trans New GuineaPhylum (TNG) languages,
which cover most of New Guinea today and include the
majority of itslanguages, was driven by agriculture (Pawley,
1998: 684). According to his speculative model, groupswith
agriculture were able to expand and displace or assimilate
other non-agricultural language groups. With time this led
to the demic diffusion of proto-TNG agriculturalists at the
expense of non-pTNG and non-agricultural populations.
These latter populations were marginalized into the least
favourable, lowland locations. This model appears to fit
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recent language maps for New Guinea, although there is
insufficient published human biological evidence to
corroborate the linguistic evidence. Although there may be
many problemswith the details of Pawley’s general model,
it is a plausible working hypothesis worthy of future
investigation.

In summary, multiple lines of evidence seem to enablea
proposition of independent agricultural origins in New
Guinea. Geomorphological and pal aeo-ecol ogical evidence
suggest that this may have occurred as early as the Late
Pleistocene/Early Holocene. At present, however, there is
no archaeological evidence for such an early presence of
agriculture in the highlands or the lowlands.

Long-term agricultural trajectories:
an open possibility

The archaeological evidence does not support claims of an
agricultural origin for the palaeochannel and pal aeosurface
dating to c. 9,000 B.P. at Kuk. Rather than thereby dismiss
such an antiquity for agriculture in New Guinea, it is
proposed, following the line of argument of Golson and
Hughes, that the palaeo-ecological and geomorphological
changes witnessed at Kuk at thistime mark the widespread
clearance and utilization of the dryland landscape for
productive purposes. Removing the ambiguous wetland
archaeological evidencefor Phase 1 at Kuk from the debate
of agricultural origins in New Guinea shifts the focus of
research to an explication of the productive practices
occurring within the catchment and at the wetland margin
during and after this period.

In recent years, the definition of agriculture has been
decoupled from plant domestication (Harris, 1996; Hather,
1996; Ingold, 1996; Spriggs, 1996), and has been grounded
according to scale, level of dependence or relative scope of
human involvement. If such a decoupling is valid, then
disturbance of inter-montane environmentsin New Guinea
inthe Late Pleistocene/Early Holocene, almost certainly to
enhance food production from plants, is akin to “agri-
culture”. At present the direct archaeological, sediment-
ological and archaeobotanical remains of these past
practices and past crops have not been identified.

Over forty years after Bulmer excavated at Yuku and
Kiowa rock shelters, the origins of agriculture in New
Guinea remain elusive. This is not surprising, as the
emergence of something “agricultural” from preceding crop
production strategies, using Harris' (1996) terminology, may
be difficult to trace in the New Guinean context. Certainly
later agricultural practices do leave clearer traces in the
wetlands, but those of earlier and emergent practices are
not likely to be so definitive. The transformations of the
inter-montane valleys in the Late Pleistocene and Early
Holocene require explanation and are likely to signify the
emergence of practices akin to agriculture, both in terms of
their effects on the landscape and the dependence of people
upon them for their subsistence.
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