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To the children of Yumbisa--

when their world is different

may they find a bit of the

~.past here.
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CHAPTER 1
INTRODUCTION

A. The.Problem
The‘nature of relationships between people and en-
vironment has intrigued anthropclogists for decades.
Early and persisting attempts to establish the priority'
of ideological or environmental factors in unidirectional

causal schemes have fruitfully given way to considera-

tions of the complex interrelationship of factors in gys-

temic interaction. This latter approach is employed in

the following arguments.

It-ghould be noted at the outset that the very as-
sumétion of systemic interrelationship denies that ény
hypoégeticalstatement containiﬁg a small number of vari-
ables can detérministically describe any output of the
sjstem. Ignorance of the effect of the remaining va??—
ables (assumed to be a larger numbef) makes it imposéible
to'account for their contributicn té ﬁhe obéerved behavi-
or; However, in the absence of nonexistent, tightly con-

structed models which encompass large numbers of vari-

ables and depend on time-consuming computer runs or the



‘1like, we must grapple with as many variables as we can.

This obiter dictum envisions a progressive reduction of

unexpiained variance by systemétically interrelating mofe
and_more data. The demonstration of a degree of relation-
‘ship, at least, allows for some conErol_in the examination
of residvual variance. |

It is desirable to describe the underlying frame-
of reference against which this inﬁgstigation is4 cast.
There is an old édage in anthropological fieldwork that
one must record what the "natives” say, what they do, and
what they7say about what they do. What they say is pre-
jsumably the ideal, the norm,lthe digested éultural rule--
but it is manifestly not what they invariably do. Re-
cording th;}Iétter is the job of the observer even though
some informants may indeed spell it out. At this point

Q
we may, like Firth (1951), generate social structure from

the various informant versions of the articulation of the
social universe and then compare that to our digested

records of observed social actions (social orqanization).

Présumably what people say about what they do gives the
fieldworker some clues as to which variables account for
the: greater or lesser degree of fit. Both structures are

analytic constructs-ofthe ethnographer and his



‘anthropological “socialization,™®

among other things, but
they derive from a single, underlying, total social fact
(by presumption at least). Yet they are perceived in two
differeht ways. The raw data fbr social structure come
to us through communications beha?ior and are laden with
meahing from which we make inferences having some relation-
ship to cognitive'patterns. _Sociai organization, hdﬁever,
has:a diffe:ent component in that it is deriveﬁ from
empirically discernible behavior on the part of physical
actors. It is not therefore more "real," just ﬁore readi-
ly accessible and, in fact, makes little sense without

the component of meaning which érdefs social structure.
Probably for this reason it is thg organizational aspect
which has been most caref;lly d§cumented in BEighland New
Gui?ga, ethnographies, while only relatively recently has
idéolOgy been probed more deeply.

Still, the notion of social structure must be very
‘complicated in order to handle individual differences in
perception and belief. Thus, I prefer to épeak of ideblogy
aﬁ?a cover term for the whole complex of cultural kroswl-~
edge with its various parts differentiélly applicable and

differentially distributed among individuals. Contained

within the ideology ara expectations and ideals and some



4
degree of perception of the probable outcome of any action.
" We may inquire further as to what factors produce a dif-
ference between "ideal™ expectations and actual outcomes.
~ I suggest, as others have, that the "realities" of each
individual existing in the face of conflicting possibili-
ties of action disallows or makes it culturally unwise to
follow an ideal for every case. The outcome of the .re-
sultant deliberations of decisions can be éxamined as
strategies of action deriving differentially from various
aspects of ideology and from characteristics of demography,
environment and the behavior of other people. Thus, to
put a complex situation too simply, the resultant com-
posite behavior of many individuals pursuing éometimes

il

disparate ends is the source from which we derive a ver-

sion of soci;1 qraer. Moreover, the ideals, norms, etc.
wh;éh motiva;ef condition, give meaning to individual be-
haviors are "opposed" (not necessarily "balanced"j by
social, demographic, and énvironmental features to yield
this order. The interaction is assumed to occur in the
cohtext of a complex adaptive system which articulates in

some fashion with its environment ({both social and physi-

cal) and results in discernible regularities of behaviors.



With those general comments in mind, some restric-
tions on the field of inquiry of this dissertation must
be specified. It is geherally agreed that one crucial
setlof factors, which must be examined to understand any
sociocultural system in relation to its adaptations to
environment, centers on energy extractive strategies. ~In
-low energy ac-gricultur-azl. sociieties, .such as those ln the
Highl&nds of New Guinea (he:eaftér abbreviated as HNGJ,
energy harnéssing capacity relies érimarily on domesticated
crops. -Agriculture in thié situation is the crucial inter-
face between environment and the socioculturai system.
Energy considerations are thus critical factors in such
adaﬁtationg since the flow of energy is the commodity that
_the-agricultgral subsystem controls. We need not fall
'vicE}m to the calorific obsession that Brookfield (1972)
-décries to pursue éuch an investigation. The activities
resulting in control over energy flow and the ideological
factors affecting these activities are demonstrably inter-
related with a host of sociocultural variables; An in-
vestigation of the relationships among environmental fea-
tures, ideology anc practice for particﬁlar societies in
cergain environments 1is central to an understanding of
sociocultural dynamigs.

.\‘

AN



6
"We may then address the following general question,
: ﬁhat iﬁterrelationShips can be demonstrated between en-
vironmental factors, demographic variables and other char-
acteristics of the sociocultural system related to agri-
'cultural précticés? The focus of the dissertation muét,
perforce: be more modest. Specifiéally, it is concerned
'with the changiné %elationsﬁipé among group-composition,

 hofticuituﬁ$l activities and associated land requirements.
The reséarch which informs this study was confined largely
to oﬁe cultural group in the Enga Province of Papua New
Guinea. Méggitt's agnation-density hypothesis provides

an excellent entrée to the problem.

e
B. Meqggitt's Agnation-~Density Hypothesis

r

- A-great deal of literature from New Guinea alone
beafs.ﬁpdg this enquiry. Only selected major contributions
aré.reviewed here to set the stage for a statemént of the
-specifiélphrasing of the dissertétidn problem. Meggitt's
Enga material is probably the earliest andrmost fertile
example from HNG of the sort of investigation descfibed
ébove.. ﬁecognizing the tentative nature of the variables,
he hypothesized that

where the members\bj a homogeneous society of
horticulturalists dis&inguish in any consistent



fashion between agnates ana other relatives,

the degree to which social groups are struc-

tured in terms of agnatic descent and patrilo-

cality varies with the pressure on available

agrarian resources"” ([1965).
Since Mgggitt's original formulation, several criticisms
have been ;aised concerning the relationship, and two
additionq/hodifications have been offered.

Wé must begin then by examining the criticisms of
~ the original formulation. A. Sﬁrathern‘(l968) suggests
that the hypothesis is stated too broadly and would replace
the fifst clause "where the_member§ . . ..and other rela-
tiveﬁ“ by "In the Highlands of New Guinea." He raises a
‘much more serioué issue, though, concerning the variabie
of'“agnatig}descent." Strathern notes that agnatic de-
_ scent here implies both a principle of recruitment and a
cénceptualizaﬁion of groupsegmenté.- Citing Sahlins
(;965) he gdes'on to ask, if"recruitment rules are not the
same in detail as group conceptualizations of unity and
.'intergroup'0pposition, how can the_strengthJof the descent
principle bé\cohpéred among differént societies where it
may hanifest itself in different domains of social struc-
ﬁure? Thus, fcllowing Scheffler, "descent constructs"
(native‘taﬁegories‘that resemble either our technical or
common-sense definifion\of descent) are not completely
“\

\-\.
~



consistent and only make sense within specific transac-
fional contexts (1965:111 ana cf. de Lepervanche 1967;
Glasse 1959; Baraes 1967). Strathern therefore concludes
'that'ghe relationship may hold, but only in the Enga cul-
ture area.whe;e it was generated.

Megg;tt operationalized his Qariables gquantita-
. tively wHé;é'data were available, by calculating the per--
centagafof'adait man.wholived withrtheir natal agnatic
group. This was compared to an average érude population
density for the region in which the group resided when
more spaqifig information was unavailable. When quanti-
fication was not passible for the "degree of structuring"®
_variable, hamfompared the available ohservations on group
recruitment,.reSidence patterns, land titles, warfare,
ritual and;exchange to better known groups and then esti-
mated tha Jéegree of strhcturing.“ This operationaliza-
tion af the idea of agnatic structure received the major
objecﬁions. HcArthur's_(1967: see also Barnes 1965; Sah-
lins 1963) detailedexamination of Meggitt's computation
of the number of agnates in a aegment suggasts that cross-
cultural‘camparison is hampered-by an uncertainty as to
-how agnatea are counted--by the strict anthropological

definition or the "Enga version." McArthur's



recomputation by the former definition showéldramaticaily
reduced numbers of agnatesr(54%-—a11 ages and sexes vs.
71% for Mae C clan by Meggitt 1&5537)u Strathern goes on
to point out that if the group under consideration is not
well known to the ethnographer, upper level female links
in a genealogy may be given as male thus.increasing the
‘degree of agratic structuring.

. Finally, and to echo Barnes (1967), we still have
too few quantified agricultural and ecological data to
gauge relative land shortage in HNG. Meggitt was forced
to usé crude popuiation-density to estimate "pressure on
availgble agrarian resourcés“ which likely obscures vari-
atisn in pggductive capacity of different agricultural
systems. ,Thus elevation, soil fertility, etc. vary from
group to group renaering them to a large exteht not
easily'éBhparable as to land needs. The criticism of
thiS"hypothesis might be charaeterized as follows: al-
théugh the genera; relationship may appear'attréctive,'
operaﬁionalization‘of its variables presents such diffi-
qulties that cfoss-cultural compérison even within HNG
is, to say the least, difficult.

Two significant additions/modifications have none-

theless been offered which are suggestive. First,

9



10
Rappaport (1968:27) conjectured that low population densi-
tiés may be associated with a fairly high "degree of agna-
tion" since patrilineal land inheritance will tend to
aggregate men on land conveniently near that their fathers
utilized. With increased population, adjacent “cores”
expand and intefdigitate thus giving the spatial distri-
bution_ofilow~agnation. As~1andmfesources-becomé scarce
Meggitt's relationship comes into play thréugh exclusidn
- of nonagnates and, to take a hint from A. Strathern (1968},
a general concern‘with group boundaries.

The second modification derives from the Chimbu
case which from the outset seemed to be contrary to Meg-
gitt;S hypothesis. The extreme deviation occurs in upper
vChimbuwhe;;population density isrlso/sq.km,--much higher
thah the central Enga area (Criper 1967). Central Chimbu,
with a density similar to the central Enga area, does not
show a comparable stress on pétrifiliation.‘ The upper
Chimbu, Criper,a:gues, do not even employ agnatic descent
.constructs: a man acquires land eitﬁer from his father or
his wife'g father. This results in a flexible allocation
ofyland which, when combined with a shortened fallow
period; conétitutésra systemic alterTnative response to

high density. This case might be excluded by Meggitt's



11
criteria since the Chimbu apparently do not make the same
distinction between agnates and nonagnates ﬁhat most
other highlanders do. It could be a systemic alternate
or, :ecall}ng'Goodanough?s *Malayo~Polynesian Problem"
(1955), it could be the expectable upper limit of Meg-

gitt's “curve" for agnation-density such that at very
“high densities agnation "peaks out" then falls off to
altérnative'prinéiples_of'structuring. Further evidence
for this'de;ives from Collier's highland Chiapas data
{(1975). Noting both Meggitt' and Goodenough, he derives
a curve of the.“importance of patrilineal descent” vs.
"increasing land scarciﬁy“ in which the former increases
as land géqpmes more scarce, then declines. The rising
porpion of the éﬁrve he asscciates with a "conflict model "
suggéétiné thét warfare/aefense is the critical variable
in New Guiﬂga;"The fa;ling~portioh of the curve he sees
as an émﬁhasis on cohésion in opposition to conflict--a
éolidarity responsé to shortage.

If the hypothesis were to hdld with the additions/
ﬁodif?cations indicated above and in socme specifiable
circumstances, the empirical data would exhibit a dis-

tribution approximating Figure 1. 1In Chapter IV, twoc

specific relaticonships are demonstrated which imply a
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13-
close fit with ﬁhe lower porﬁion of the curve in Figure l--
"Karinge Enga data (Kapii Clan).™ But they are adduced
from very particular circumstances. It is not my inten-
tion to test this modified hypothesis per gé althouéh I
think the Kapii case 1§nds it strong credence. The more.
important problem‘is one of determining the circumstances
of applicabiligy. Residual‘variance in the agnation-
density hypothesis is so high as to render it unteStable
even if some operationalization problems were sol?ed.
Thus, it is the "conditioning™ or "hidden" variables
which must be examined to 'understand the limits of the
~relationship. This investigation requires a deeper under-
standing of the activities of individuals or classes of
> :
individuals which produce the outputs from which systemic
statements can be méde such as thpse of the original or
modified hypothesis.
o The heuriétivaaiue of Meggitt's hypothesis is ap-
. parent from the atteﬁtion it has received in therliterature.
I explore further his hypothesis and the following com- :
ments suggest c;rréspondences and deviations from ther
driginal which serve to initiate exposition.
1. fhe circumstanceé of apélicability are ulti-

mately an empirical question'but Meggitt's emphasis on
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agricultural societies is retained and the argument is
confined to HEG societies.-

2. Two ideological variable sets must be recog-
nizad:(I And II) though other “values"/combinations need
be cohsidered in the broadést statement of such a relation—
ship. Thié_fepresents a departure from'Meggitt's-formﬁla—
tion on the basi§ of the Strathern et al. criticism but
“does not yet éfapple with the crux of thé comparison prob-
lem. Set I repfesents the ideal of "pure agnation" which
can be used as the "etic" frame against which to compare
group composition. Set II rebresents the ideology of a
group in‘which immigration is a "norm" supported by cri-
teria of-app¥$pri$te incorporation. Such is the case
where the research that supports this dissertation was
- carried ouﬁ. 'Thus, I suggest that we must consider not
only “the degree to which grdups are structured in terms
'of'agnatié descent“ but ;I;o the degree té which.grOupé
- are sfructUred in termé of variant idioms concerﬂing re-
,cruitménﬁinggneral, filiation, and-locality. Ideoclogy
thus varies .and is perhaps best seen against a framework
of “pUré“ lineality. - Ideal structures can be related to

behavior and presumably ope'might hope to disqover how

they covary.-
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3.i "Pressure.on available agrérian resources" is

left intact from Meggitt's original formulation since it
is the pivotal point of investigation in this dissertation.

Bere I simply indicate that the agricultural subsystem im-

'

portantly conditions this variable set.

4. Population and area are the two variables Meg-
gitt used tq imply pressure on land and are retained here
aéwfﬁndamehﬁai-parameters in the system (However, see 5
below) .

5. Opefationélly the correspondence between ideal
and real group composition can vary deéending on how one
defines the persons to be counted.. One might count only
adult marx;ied _male family ileads who cultivate gardens, or
alternatively all individuals régardiéés of Age or sex
who fulfill appfopriate recruitment‘criteria; or‘individ-
uals by some other CIaSSification; Similarly, density
may be determihéa pn'ﬁﬁe basis of various‘categbries of
individuals, the whole population, cultivated area, cleared
area, total group area and so forth. Alternatively, one
might profitably utiiize a different measure of pressure
on land such as agricultural intensity or some energy

consideration. -
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6. Finally, to harken back to the introductory re-
marks, a host of other variable# might be implicated.

In fact, if is;just thESe "hidden variables“ which I seek
to‘illuminate.

Acquisitién of data to investigate such a scheme is
not easy ahdAdata are not readily'available in the lit-
efature. Moreover, the available material usually de;
riﬁes from short-term studiesﬁ(one'to ﬁhree Years) whick
do not allow for an appreciation of_process. Evaluaﬁion
and modification of the hypothesis would greatiy behefit
from data which add time depth and allow us to seé the
processes yielding synchronic cases; It sho;id be noted
that Meggitt goes to some léngth to consider‘the dynamics

v
of group segmenfatidn, fusion, and alteration butldoes
not have the corre3ponding-ecological data in detail.
Meggitt, Brookfield, Brown and several other ethnpgraphers
have long Listories of research in ﬁNG which might sug-
gest that relevaht'aata exist. However, it is not decades
of evidence that will 1ike1y offer the crucial test, but
generations.

An attempt to derive and analyze such long-term

, ., .
data for a fringe-Enga group is the basis of this dis-

sertation. An analysis of garden distribution,
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inheritance of.land, clearing histories, genealogies,
etc., reveals the process of growth of the local descent
group since the area was settled {estimated at 170 years
ago). This growth is largely accounted for by the incor-
poration of nonaénates into the local group, a practice
which was_dramatically curtailed after 1940. Although
one must remain ignorant of the expression of agnatic
idioms for the preceding generations, an ekamination of
the group composition in terms of ideal descent and lo-
cality can be related to land clearing dynamics, inferred
population and measures of density and scarcity of land.
The results support tﬁe general pattern of the ;ow density

portion of the curve in Figure 1 and suggest some rela-

Y

-

tionships to‘associated variables. The latter relation-
ships, though projected'well beyond the empirical data
reported here, are an attembt "to achieve formulae which
will enable.uﬁ to @ake predictions from one system to an-
other™ (Straﬁhern 1968:51). I thus 5egin with Meggitt's
hypothesis and proceed toward Strathern's goal.

Before embarking on that journey, it is necessary
to describe related ethnographic data which are regquired
in order to evalua£e details of my argument. Chapter II

contains material pertinent to later developments and
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might be termed a "mini-ethnography." Chapter III re-
ports in some detail oh the critical interface between
the sociocultural system ana iﬁs environment——the agfi—
cultural subsystem. In Chapter IV the field data are pre-
sented and analyzed to derive.resuits which, in Chapter Vv,
ar% used for coﬁparison with other societies, to account

e

for variability,'to suggest the nature of tentative

models and to indicate further research possibilities.

i

C. -. Fieidwork

One mére preliminafy_should be dealt with. It is
all too often the case-that the methods, pfocedures and.
less easily categorized information concerning anthro-

> ,

.pologicalffigldwprk are not reported at all. Somewhere
-beyond a little informa£ion which is possibly_worsé than
ﬁone at a11 aﬁd short af full psychoanalysis_énd daily
_diarigs, the rqader may appreciate a brief appraisal of

the field circumstances under which these data were col-

-y
v

lected.

%

MY wife, three year old son, and I entered Papua
New Guinea in April 1972. We left, with a second son,
a little more than three years later. During that period

five and one-half months were spent in pursuits outside

-
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of fieldwork per se, some of which time was used to con-
sult with researchers in the area. The remaining thirty
‘and one-half ﬁonths were distributed as follows: finding
the field site--cne month; settling in--one month; field-
work with disperged segments of the agnatic group, frost
migfants and related groups--two and a half months; field-
work at the main site;—26 months. Roughly one-third of
the major périod was consumed in data gathering for the
garden ﬁap, garden inheritance and genealogies which com-
prise together the data central to this dissgrtation. The
femaining time was devoted to an examination of subsist-
ence activit%es, the resporise td and recovery from a
major frost, the exchange system, personal networks of
.exchange anérmutdal assistance, dispute settlemen;, a
multitude of lesser projects aqd general ethnography.

‘The "ideal" pattern waé to spend about six hqﬁrs a day,
six days a week in.data colleétion élthdugh the éctual.
amount of Qork was decidédly lower in the first year (bar-

_ 0
ring certain periods having to do with the frost) and

3 .

climbed until saturation was reached during the last six
months. Quantity of data recorded progressively increased

with time and I fancy gquality did toc. The efficiency

of this effort, however, varied with the type of information
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sought (see Selow). To find particular people on any
givén day in a situation of dispersed residence frequent-
ly required a good deal of walking. I might even say |
that if I forget everything else, I will alway; remember
walking back and forth across the valley of Yumbisa--a
pleasant memory, I might add.

My wife assisted in the fieidwork throughout but
céntributed especially a; regards agricultural techniques
by the direct_proceés’of becoming a gardener in the local
fashion. This turned out to be particulariy relevént as
will be apparent in Chapter V.

For the first three months we employed an English .
speaking ygﬁerp;eter from avnearby group who spoke a

i ' : _
closely related Enga dialect. During our first month and
époradically fhereafter, we engaged in formal lessbns
with him with the aid of a Lutheran Mission grammér of
central Enga--a distinctly different but intelligible di-
“alect. After the interpretgr's.departure, we shifted to
NeoMelanesian Piggin thch:;reated difficulties; only a
half dozen local ;esidents spoke that language at all,
and only three spoke it well. After exhausting-most of
these sources inra few mgnths, we were extremely fortunate

to employ Imambu, a local-man who had formerly been the
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Lutheran pastor at Yumbisa and éould read and write Pidgin
and Enga. Our relationship was maintained throughout the
fiéldwork, and he became an interpreter and field assis-
tant capable of carrying out certain data gathering with-
out direct supervision. ' Indeed, he became a_colleague,
and as time passed, we’weré cbliged to argue out conflict-
ing ipterpretations of not insignificant anthropological
points. Hié insight; which I camerto learn was clearly
influénced by his missionization and -social bositiqn, was’
nonetheless extremely wvaluable even as my heavy reliance
on him was potentially dangerocus. As we learned some of
ﬁhe language, we were able to work on occasion without him
“but only wh#re.iqﬁerviews dealt with_simple straightforward
ﬁétters. He was employed as interpreter up to the last
.day for any situation whére rapid spéech, heated exchange
or esoteric topics occurred. 'The da;a collection was to
all exﬁénts'and purposes filtered through a Pidgin trans-
'iatidn and translator. In the later days of, fieldwork, I
Was'ébié to check the gigt of his translation through my
own undérstanding_of the language and throughout, the séme
questions and’ themes were hit again and again ad nauseam.
I am confident that the;bulk of the information I recorded

faithfully replicates that which was given, though no
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doubt some detalls are lost or distorted.

We lived in an Enga house modified for some western
comforts, ate local food in additioh to Western staples,
maintained a large garden and a few pigs, wore no shoes
(a point they seemed to think important) and participated
in social interactions and activities as much as possible
according to community norms. All of which is to say, we
were closely involved with everyday life and were recog-
nized by the local people and surrounding groups for con-

siderable digtances as, to a large degree at least,

endakali kiningi, 'real people'.

With regard to assuming the rights and duties of
a kinsman,_gyo distinct strategies were employed. For
thg_fi:st half of the fieldwork, I consciously remained
outside of any quasi-kinship associations under the assump-
 (tioq that I thereby inﬁured access to a larger population
of informants and avoided animosities between groups. I
think ﬁhat assumption may have been false since our
foreignness allowed us to be oﬁtside petty quarrels any-
way, but this insulation wore rather thin toward the end.
We declared our "kinship® for the last half of the work
and were thereby drawn into the community to a degree that

P

was sometimes almost regrettable. To achieve this, I
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acted'the culturally accepted role of "brother®™ to Mupali
[our_neighbaf) who willingly participated, and ﬁhe rami-
fications were legion. 1In terms of understanding social
Jlife at Yumbisa, the latter strategy‘waS'worth any slight
discomfort that acé;ued. |

To get finallxdto the heart of data collection, I
‘should note that my intention in selecting the site was
to-find a place which frequently exﬁeriénced'frost énd to

examine its effect on the sociocultural system. 2as it
turned out, thé‘choice was excellent, and the data per-
taining to frost_and its consequences are centrai to this:
dissertation because thef hélp describe an unusual social
drama in which various featufes of the system are re-
vealed. Frdst did, howeyer, wreak havoc with the.baseline
ecological/agricultural data because_a "normal"” situation
only feappeared during the last year;bf our stay.‘ Be tha£
as it may, gach daily excursion was:directed toward the
acquisitioh of some séecific da£a. This was modified by
ﬁhe difficulty of findiné particulaf individuals, or even
.certain categories of people, aﬁd~the occurrence of un-
ahticipated social activiéies. As.time passed, the follow-

ing strategy developed. An apprqisal (usually agonizing)

of'what}[knew {little) and what I needed to know (a lot)
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resulted in a aécision to pursue certain lines of inquiry
in the immediate future. These goals were arranged accord-
ing to categories each with its particular topics and in-
Qtructions for completion which are exemplified.in Table 1
for a hypothetical time.

Some of these endeavors, of cdurse, lasted through-
out_the fieldwork. Others wers cohpleted, and new ones
generated. Lest the reader get'thé-wféﬂg impréssion; all
research éime_was not strictly sgrUCEured. It simply was
not possible to interview consﬁéntly, and early rains,
lulls in ongoing activities, etc. résulted in simply
"hanging out" with people for whom I just had no particu-
lar ﬁuestion§? "Information gathered at such times was
often found to be quite significént: listening to gOSSip,_.
idie reminiécences, stories, and rumor;*of coming events.
Informants were almost always enggged at whatever plaée
.they happened totbe when they were willing to talk and
alwa}s on their terms. No inducemeﬁts were'offered_except-
ing those exchanges of tobacco, food,‘éfc., that solidify
ordinary social intercourse. O©n rare occasions informants
were "formally" interviewed at our house. In all cases, I
&ttempted to get breadth of input as‘well as depth. Many

people contributed but certain ones naturally were
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Category

Recorded
in topic
notebook

Ma jor
project

Minor
pProject

Ma jor '
‘survey

Minor
survey

Speclial
project

. Recorded
in dally
notebook

Social
activ;ties

Questions

Dally
notebook

)

a)

b)

a)

a)
b)

Topic

Nappihg
gardens
Collecting

- genealogles

Agricultural

" experiment :
Agricultural

technology

Garden
record
Census

Precontact .
trade
partners
*Time of
darkness®

Food

consumption

Exchange
Dispute
settlement

(variable)

any

b)

a)

b)

a)

a)
b)
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Instructions

Complete Yaneskepaka
area

Get major genealogles
for Yurimil: (name)

_.Harvest mounds 1-8

Find someone to
congstruct a pre-
contact shovel with
stone tools

Do bimonthly survey

- {of 100 plots)

Plck up Lemongo
(returned from
Kitell)

Interview all men
over 50 and ask
following question...
Find out who knows

the story and ask
following questions...

{Lengthy instructions)

Obgerve all exchanges
Observe only those

. eoncerned with land

Ask Kongo about poo
lenge

none

Tabie 1+ Organization of Fleld Notes
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disproportiocnately represented in special categories f(e.g.
my majqr source of information on précontact curing cere-
monies coﬁes from Kongo, 75 years oid, a leading practi-
tioner in the past) .

Tﬁus, on a'hypothetical day at the peak of data
gathering, ouf.anthropoloéist sallies forth frém hig house
as the morning miét rises from the valley floor armed with
a half dozen ﬁfojéct énd éurvey notebooks, hisg daiiy-noteQ
Eook, a scrap of paper with crucial guestions, a compass,
tabé,séale, camera, three pens, a pipe, tcbacco and a rain
coat all in his pack. He returns exhausted in a cold,
pouring rain thét afternoon having found almost no one to
talk ta}despitewélking back and forth across the valley

until his interpreter went home in disgust. Ah well,

time stands still in Yumbisa and tomorrow is another day.



CHAPTER 1I
ETHNOGRAPHIC BACKGROUND

A. Myth, Fiction and History

- As the story has it,1 Kapiiuleft his home at Bipi
early one morning in the beginning of the nineteenth cen-
-tury; climbed the steep hill behind his house and picked
his way through the forast. It was kumupipi moon ahd
wild pandanus nuts would soon be ready for harvest. He
intended to see if thgy'werelmature in‘a distant valley
where he knew a rich grove flourished.. In the afternoon-
after skirting the shoulder of Lipitakd mountain, he
-pduééd on Q;e last ridge and caught a glimpse of thé val-
ley below. It Qas bowl shaped and the center Qas so wet
that no trees grew, only swampgrassés. Arouna the swamp
on very slightly rising ground the péndanus grew a@gng a

tangle of other trees. That would be good garden ground

if only there were enough people to clear and ditch it as

lplus a great deal of reconstruction and "literary
license." My apologies to the native historians of Yum-

bisa.

27
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had been done at Bipi long ago. Beyond the valley, moun-
Itains rose again embracing other high-uninhabited valleys.
The Wage river drained the valley southward into the land
of his enemies, the Huli, who would élso be spreadinglinto
the bush in search of pandanus groves. He picked up his
bow and arrows and descended quick}y to the valley. 1In
the northeast cornef, # spur of tﬁe'surrounding ridges
juttea out into the grove with a small lgvel platform at
its tip. It was justiabove the valley tree tops aﬁd an
ideal place for a pandanus house. 'He répidly constructed
an overnight shelter of poléé and pandanus leaves. The
next day he completed the structure.

A few weeks later, Kapii returned with his family,
pigs, and\;elatives‘ The harvest was as good as expected:
they (and the pigs) ate as much as they wanted and dried
and carried back as much as they could. 1In subsequent
years they returned, each time rebuildiﬁg the house more
permanently and clearing a bit of forest around it in the
process. During the pandanus season men worked hard
cutting, cleaning and carrying nuts (the bush was after
all the province of men) while women, relieved.of their
garden‘obligatiohs, had little that had to be done. On

one occasion, his wife brought with her a bundle of yumbi
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sweet potato vines, made a few mounds by fhe house and
_planfed them. The soil looked good. Perhapé scmeone
would come back té see. |

- Many months later Kapii and his two older brothers,
Meoko and Epee, wanted to hunt marsupials in the bush.
During the last pandanus season, Kapii had come.upon a
large pile‘of komaipa dung beneath a tree in the valley.
A large ma:supial must;have lived there and ;ecélling
this, tbey.went baék éo éee if they could kill it. When
they reached the pandanus house they noticed that the
sweet potatoes kapiiis wife had planted were flourishing.
When they dug out theltubers they were astounded; they
were huge,\larger than any they had seen, with stout stems

T

‘that they cut with their axes. This was indeed a-fine
place for gardeﬁing, tﬂ;y alllagreed, and Kapii forthwith
résolved to clear the surrounding bush.

Meoko and Epee were the first and third male chil-
ﬁren of thé.family while Kapii was thelfourth. Meoko and -
Epee had receivea better land from ﬁpeir father than their
younger brothefs and had developed their resources and
connections before Kapii came of age. ihe last three sons

of the family, Eﬁeme, Apone, and Taumo, moved to another

bush place near Kapii's other older brother, Kungadine,
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the second born,l Kapii's father had marked Yumbisa to be
Ekeme's piace but the older siblings‘were too strong and
took it from their younger brother when he did not ex-
change pigs properly. It was thus Kapii'who actually
moved to "the place of the yumbi sweet potatoﬁ——Yumbisa-—
while the other two cut pandanus on nearby gréund. His
family flourished and grew as he mar?iedseveral wives
and had many soqs. -But Yumbisa turned out not to be qﬁite
the paradise it had'aﬁpeared‘fof the ffost fell there more
often and harder than at Bipj. Still,{Kapii's first
three‘sons, Pao, Kepa, and Yurimi, actually stayed at
‘Yumbisa while the last thrée, Anamu, Murelyu, and Apolo,
gardened at, Bipi. Before he died, the old man saw his
older sons clear bush §long the valley edge and begin the
procéss]he had eérlier envisaged of working out into the
valley flats.- |

Durihg the next hundred years, the people of Yum-
bisa grew in numbers, cleared the forest, ditched‘the
valley and fought with their Huli enemies who weré pioneer-
ing the other side of the valley. Land was abundant and
many relatives were encouraged to come to live at Yumbisa.
Descendants of Mebko and Epee gardened along the northern

edge of the valley and with them too the Kapii pecple
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occasionally fought. about 1900 an especially bad frost
killed the gardens. They knew what tb do from previous
experience: everyone packed up and went to stay with
relatives at lower elevations. This was easily done since
they maintained contact with relatives in far flung lo-
calities; ;inegl descendants of Kapii's angestors lived
in many distant places. When:they had ré—establighed-
their Yumbisa gardens, they returned and life went oﬁ as
beforé.- Around ;940’another terrible frost occurred and
some people died of hunget, é sickness killed more people,
; second sicknéss killea maﬁy pigs, and two strangérs from
the-Lyaimi to the north came telling the people to kill
their pigg; to change tﬁeir ways and prepare for a new
.tﬁme; ) |

'$hortly £herea£ter, the kone (whites)camé with
their mysteriogs.powers.— They stopped the'fighting, for-
bade the qld curing ceéemonies and related éctivities,-
bfought steel axes: other goods and finally_planes, money,
taxes and medicine;. Schools, roéds,_vehicles, businesses
and a bewildering new world loomed just over the horizon
in 1972.

| In that feér my family and I arrived at Kandepe on

the back of a truck carrying gasoline. The Kandepe patrol
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post was the administrative center of the Kandepe sub-
ﬂistrict, {then) Western Highl%nds District, comprising
three stores, the government offices,-a few houses and
other buildings and an airstrip. Some 53 knm. aQay lay
Yumbisa. In a few weeks we were once again jostling |
along the rough faw liﬁestone covered road, tﬁis time in
a Lutheran Miésion Land Rover,towﬁra the roadhead,.some
21 ﬁo 14 km. from Yumpisa, depénding'on road conditioné.
The better part of a daf’s walk fin%lly put us on the
last ridge above Yumbisa valiey whére we had been pre-
ceded by our 700'pounds of éupplies on the backs of
sturdy descendants of Kapii. This ridge lay directly op-
posite the,gné where‘Kapii had paused--opposite in space,
time and many yayﬁ. Now thié.place_was securely in the
territory ;f the fringe Huli speakers. Below us the
cenﬁer poftion of the valiey was still unused swamp (at
about 2,540 m._ét the lowest), but the eastern periphery
(fising‘to about 2;575 m.) had.been cleared except for
some remnant pandanusrtrees, and a geometrical péftern'of
garden boundaries was indistinctly Jisiblé. The slopes
above had also been cleared and ﬁhere the 383 peopie of

Kapii clan resided.. The northern side of the valley was

similarly populated by a lesser number of people of Mecko
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and Epee clans. On the western and southern side of the
valley the Huli dialect speakers (severai hundred) simi-
larly utilized the area known as Katikati {Kerekere in
the governmeht_census)- Around the valley, the mountains,
largely uninhabited'except during pandanus season, rose
to heights.of 3,000 to 3,800 m.

| Thus after 170 years one may; like thii, quickl?
descend into Yumbisa valley.and get a closer look at life

there in the ethnographic present of 1975.

B. Climate

A typicél-day at Yumbisa bégins with a ground fog
filling the valley up to about 100 m. By 9:00 A.M. this
ig dissipa%ﬁné and people are just beginning their out-
side activitigé.j It is usually cleér until early after-
noon when the cold rains begin driving people to take
refuge. Thé suﬂ rarely sets in a clear sky and teﬁpera—
tufes drop quickly ‘whenever the sun is obscured by cloud.

Nighttime lows occur just before sunrise and average

| - N R - _
B.SOC, but range from 11.5°C. to -3“C. Daytime highs

2Meterological records (max.-min. temperature and
rainfall) were kept during the entire period of resident
fieldwork and thus include the first year of serious
frost/drought. The recording station was on the eastern
edge of the valley about 30 m. above the adjacent valley
floor and 1.6 m. above the ground.
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average 21.5°C., occur in the early afternoon and range
from 29.Soc; to lloc. Rainfall averaged 2,618 mm. per
year with a monthly mean of 218 mm. and a range of 39 mm.
to 411 mm. pér month. Maximﬁm daily rainfalls of over
50 mm. were recorded twice in three years while 25 to 50
mm. falls bécurredl44-times. Hail fell twélve times dur-
ing the same ﬁériod. The extremes of temperature and
‘rainfall correspond with a séason variation such that
January ;hrougﬁ April is still, warm at night‘and.cool in
the day with freqdent cloud étarﬁing early and persisting
iﬁto the nigpt, little ground fog{ and measurable rain-
fall 90 percent of the days, often faining lightly for
days witbgut long breaks. July through September (some
times Juné_inéo_bctober) is cold at night, hof and breezy
during the day with little cloud cover, clear nights,
heévy morning ground fog, and measurable rainfall on 62
percent of the dafé,roccurriné in brief light afternoon
thunderstorms.r_HdQever{ yearly variation can be great,
and the dryfperiqd may be indistinguishable from mohfhs
on either side. Soil observations suggest that during a
distihguishable ary season evapotranspifation“markedly
exceeds rainfa;l. ‘-In comparison to Kandepe (the nearest

government recording station), Yumbisa experiences wetter
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and colder weather with a slightly more seascnal regime.
The major direct effect of this pattern on daily life at
Yumbisa centers around the coid. Nighttime temperatures
reqgquire both well-insulated houses and the constant ac-
quisition og fi;ewood. Cold afternoon rains fréquently
terminate.public gatherings outside and discourage garden
activigies. No-clothing for cold is worn but an efficient
raincape-ﬁadé of pahdahus ieéfes‘is=used. Effects on
agriculture are éohsidered in Chapter III and sécial re—

L

sponses to frost damage are described in Section H of

this chapter. , ,

. €. Population

This»study focuses on the 398 people of Kapii clan.

Less intensive observations on another approximately 100

<

§e0p1e in Meoko and Eéee clansg are made. The'age (esti-
mated)'?yramid of-Kapii people for April 1975 is given in
Figure 2; | |

Of the 197 méléé, 101 (5i%) are of the approprigte
age (15-60) a;d éh?sidal éapacity ﬁojcontribute.éffec?_
tively to the male labor force (direcked‘ﬁowardrgardening,

cutting firewood, clearing, fencing, ditching, house con-

struction and fighting). Girls ordinarily begin serious
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garden work early. Thﬁs, of the 201 feﬁales, 128 (64%)
¢onstitute'the female labor force, age 12-65 (directed
p;hnarilf toward gardening but also cﬁring for children
and pigs, and participating in house construction)._

Individuals are‘grouped into tata 'families' whiéh
are composediof a married male head, his wife or gives and
all co-resident éhildren plus any "adopted" children,
Qldex_:ly p“a‘ren_ts or other relatives residing per.manently,
with them. Where the male head is not living or whefe
unmarried brbthers-form a commensal unit, they were
cbunted as families.(one case each). There are thus 73
families averaéﬁng 5.3 indiéiduals; One can also dis-
tingﬁiéh 52 "households" composédlof one or more families
who share.;*house or houses, form a commensal uniﬁ énd
behave mgéb lige a faq}ly (7.5 persons per househbld).
Of these households eleven comprise more than one family
(15.7 pérsons on the -average). Men and women ideally
sleep in séparate houses. There ére about éightgén men's
héuses‘withéy?riable popﬁlationlof residents:'g_few
men sleep rééulafly in the front roo@ of £he'63 Qomen's
houées and young men move around. The total population is

housed in 81 occupied dwellings.
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Some‘characte;istics of marriage and childbirth are
summarized ih Table 2. A sample of 94 marriages-for which
reasohablé estimates of the duration could be made,3 gives
a birth spacing intervai of 3.8 years (l1l1.5 years of
marriage per Qifé). This corresponds to an average in=~

terval between surviving children (at _the time of census,

regardless of age) of 5.9 years. Infant mortality is
very Aiffié;lf to determinergince years are‘not_counted.
Bowever, consideringfthe 25 cases of marriage whiéh have
durations_ofhfiveyears or less ané;which produced at
least one birth, twelve of 29 children died whicﬁlwould
imply a~five—ye§f mortality of 41 pércent for all data:
44 percent for.the fifteen most reliable time estimates.
A
Many of theée deaths are reported tb have occurred with-
in the first,year,-as one might expect, but I was unaﬁle

to determine the distribution of deaths associated with

-

3When no data to the contrary were reported or ob-
served, this assumes that men marry at age 25, women at
18 and female fertility is terminated at age 43 which ac-
cord well with observed practice. The results are approxi-
mations which 'depend largely on the age estimate of in- '
dividuals. Government census ({(since about 1962) was not
found to be very useful for this. However, the last
major frost is known to have occurred around 1941 and
it is well remembered. Thus it serves as a reference
point for older individuals.
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birth and weaniné. {(Weaning occurs at about three years
and depends'on the mother'; appraisal of the child's de-
Qelopment.)

In phyéical appearance, the people of Yumbisa close-
ly resemble othe; highlanders. Adult men average arouhd
158--cm.l.in_hei'ght and weigh about 61.5 kg. while adult
women averqu 148 cm.-and 49 kg. They are normally very
active and healthy. éeveral‘ailmenté are recurrent, how-
éver; of 70 caséé‘of treatment recorded by the Native
Medical Oréerly in nearby Katikati in.1972, sixteen in-
volved gastrointegtinal complaints yith diarrhea, eight
were cases of“pngumonia and eight influenza. Hepatitis
is said by expatfiates'to be endemic but only to result
in "a general slowihg down." When a éevere food shortage
occurred, people seemed to reduce their general activity
leﬁel appreciably,

During the 34 months that field records were main-
;ained, there were 45 'births. Of-these, seven infants
died in their fiést-year of unknown‘ailmehts.' During
that same period, a total of 30 deaths occurred including
the infants: 11 male, 18 female, one death at birth--sex

unknown. Of these, eleven were children five or under

and the ‘average age:of death was 1.6 years. Nineteen were
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adulfs betweeﬁ 24 and 69 years of age, and the average age
of death was 50.2 years. Although the Western observer-
could usually identify some illness as the most likely
cause og death, the local viéw has it that eight of the
nineteen adqlg‘deaths were the result of previcus physical
?iqlence which "broke the skin" of the head or trunk.

This is significant. because such deaths must be compen-

 sated bynmaking tée pingi (see Section F). Since thSifr
cal Qioléﬁce is ﬁairly_commén,_almost'any death results
in such accusatioﬁs(excepﬁing very o0ld individuals and
very young)l VA public inqueét is héld'té decide if in
fact the accugafion is probéble. There was one actual

homicide but the murderer was in a "wild man" state
- -
. Al > ’

(Clarke 1973) and thus not responsible for his actions.

No pattern of deaths in association with food shortage
‘was observed, but a weak correlation with a flu epidemic

could be seen. A

D. Social .Structure and Land Tenure

Kapii's g;éat grandfather (maybe it was his great
great grandfather) had made his home'on Bipi hill. His
name was Molopai and he was a snhake man as were his many

‘sons. When one of his sons was helping a man clear the
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bush, down the Wage river, the man discovered that_the son
was ﬁ snake; VHe pried'to kill and cook him buf the in-
jured son escaped, bound hisrwounds with take leaves and
cut a pai pole for a cane. As he returned home he pianted
take anduggi_eéeéywhere he slept. When the son told of
his.troubles his brothers were afraid that péopie would
w;nt to eat tpem_a1l, so ﬁolopai sent them to hide in
gsmall 1ak§s in the forest all around the upper Wage river
area. The mother-bfqtheée éhildren and her one daughter
also fled. IThéy,encountered:two of the sons a£ Kindana
and all four wenF to the‘Laqaip watershed. Wherever they
slept theyuplanteé.éggg and pai trees. The two béys quar- .
reled with,gheir-mother and sister and went off by them-
selves. Then the girl was abducted by a Qorthless man

and the mother stayed at Kanaka (near Laiagama). Wher-

ever they had slept.take and pai gréw and people later

perforﬁed the'kapelanaaka ceremony."Molopai married a
woman from-Menai and she bore sons from whom the Mblopai
'pebple came.

If one as#s a dozen informants over age forty the
pafticulars of genealogical cennection of Molopai's de-
scendants, one gefs_a dozen different versioné, but all

know the gist of the myth. It serves both to rationalize
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and to exemplify'gome important characteristics of social
grouping in.the region. First, the-diaspora of Molopai's
snake children fairly reflects the distributign of Molo-
pai peoplés now. Local segments claiming agnatic descent
from Molopai Icailed Pui in Porgeré and Paiela) can be
found throughout the upper Wage and Lai rivers; in the
Iagaié, and‘étkpﬁrgera, Paielé and Tari (see Map 1). The
moét‘distaﬁt of tﬁesé places: are four or five dayé‘ walk
away for an unencumbered paftyiqf strong men. They prob—
ably number 1es§~than 1,500 people,‘the bulk of whom |
live in th; ﬁpper Wage and Lai valleys.

Second, it is not an accident that the final des-
'tiﬂation'o%rnolopai's daughter is called to attention.
-Since Molopai's timé, women who' have married out are re-
membered as having established enduring ties with other
groups. Such ties establish traditional intergroup rela-
tioﬁships betweén thos;.of common agnafic descent and no
descent (i.é. enemiesj, Several such relationships exist.
In sqme'cases these %eople Qere givén land and beéame at-
tached groups while in others they rémained autbnomous

but are recognized corporately to be relatives (see "neph-

ew groups” in~Figure 3).
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The final point is that the kapelandaka ceremony

(which has not been practiced since about 1963) served as
the only large-scale mechanism of unification. However,
it was never perfdrméd with the whole tribal group nor
any major Portion'of it in attendance, at least in memory.
It occurred at, perhaps, five-year intervals and involved
the constructgon and destruction of a large ceremonial
house, the "revelation" to children of ceremonial pic-
tures and figures, the sacrifice éf many pigs, dancing,
various taboos and a generai-truce'bn warfare within the
area. All surrounding peop;e were permitted guests and
the-aCtivities constituted a renewal ceremony for the
hosts., Cen;fal to .this and the various lower-level cur-
ing ceremonies was the propitiation of agnatic spirits
through an offefingJof‘pig fat. That this ceremony was
performed everywhere that Molopai's.children or wife
‘Planted the take and pai trees distinguishes a larger re-
gion whefein all the tribes are united to some degree
through a similar ceremony. All Molopai did this but so
did Katikati people and others. (In some places Mendi

and Huli peoples have taken over the ceremonial site and

perform their own ceremonies. )
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When the pig fat was offered to the agnatic spirits,
thenaﬁes of all dead agnates who founded segments were
called. Thus at any sife the unity of the total tribal
group was reaffirmed in a recitation beginning with Molo-
pai, followed byrsévefal names of quasi humans (like the
“snake menf) or spirit beings rather vaguely.cohceived
and continuing on down through each level of the hierarchy
of seémentation £o the lineage founders of the pafticipg—
tihg men. Variability in'tﬁis recitation from place to
place refleéts the.éxclusiohﬁof high-level segments, whose
members live farther away, and the additions of local
apical ancestors and their p;rported descendants. .This
genealogical}reckoning is done in terms of puré agpation
but without preserving exactly the ﬁrder of gegmentation
with respect to siﬁlings: ail members of the same genera-
tipn are named Qithoutdifferentia;ion as to bir;h order.
The classic forﬁ of a segmentary liheagé system is im-
plied, but the exact gerealogical rglationéhips are not
seen as importaﬁt..

Likewise in—a related ceremony, the names of an-
cestors were called. This, the kaimandaka, was purely a
curing ceremony and was used when sickness was widespread.

Since illness was believed to be caused by an agnatic
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ghost damaging the spirit of the living, such a ghost
éould possibly be placated by the offering of pig fat in
the proper ceremonial context. Although recently dead
agnates werecconsidefed to.be the most likely perpetra-
tors of an attack; they were not neariy as powerful as
ancestéré.furthef removed. Thus, if many peoﬁle were
sick, or being{kilied in fights, it was undoubtedly an
aﬁceétor‘(or coﬁhination of ancestérs) far.up the genea-

logical line who caused it to happen. The kaimandaka,

then, approached the kapeléhdaka as a means of renewing
and righting relationships with the ancestors and served

as a solidarity ceremony for a lower level (the exogamous

segments) “of Holopgi as a whole. The kaimandaka is not

mentioned by name in the myth, though it is strongly im-

plicatéd: the kaimandaka was conducted at any site where

the snake children hid {and remain). In fact, other
stories not quite in the mythical tradition, relate how
men of the most distant agnatic outliers returned to

Piange (ﬁhe site of the major Molopai hole) to carry a
container of that'water to a similar site in their homa

territory where they thereafter conducted the ceremony.

Both the kapelandaka and kaimandaka were directed at the

very top of the descent structure and occurred to prevent
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or correct widespread illness and misfortune. Although
informants suggest that the proper observance of these

ceremonies insured that everything went well, they could

not be used to prevent or rectify the effects of frost,
drought or similag calamities.

Aé the curing ceremonies suggest, the soCial struc-
ture of Molopai people resembles a segmentary lineage
éfstém, Iﬁ is bésiéaily the same'as that described by
Meggitt (1965) for.the MaenEnga but there are also some
important aifferendés.

I begin?@itﬁ the familiar anthrdpological notion

: - , : _
of a segmentary lineage system. The segments are said
to have been-fﬁpnded by direct agnatic descendants of
R '

Molopai and are cailed_gggg,_oqcasionally.zggg. for any
level of segmentation down to the family (described in
Séction c). Segm;nts bear the names of founders. Those
inéi%iduals wiﬁﬁiﬁ such segments who are said to come
_from "one penis"™ are agnates.

cOﬁtréryfto central Enga and various other New

‘Guinea societies, any notion of blood, spirit, bone or

flesh deriving differentially from parents, is denied.4

%one informant did say that blood "followed" ag-
natic -lines. '
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Babies are simply the naturgl product of the combination
of male and female fluids in the womb. Ghosts of dead
agnates reside primarily in the territory of theif clan
(see_beldw) andtthgy may iﬁfluence bush spirits causing
them to attack people. Ancestral ghosts may also warn.
indiviauaié of impending ambush or other harm and aid
them in various ways. It is.almoét as though the Yumbisa
ideology wés‘at on; time ;imilar to central'Enga but lost
_certain-elemehté-in £he hintefland. Such méy have been
the case, a point to"wh}ch I return in Chapter V.

A cqmpogite diagram of the relationships among
various agnatic segments o; Molopai, which would probably
satisfy most old men at Yumbisa, is shown in Figures 3a |
‘and b; The éolid‘lines indicaté rélatidnships which are
widéiy,agreed-upon while the broken lines represent dis-
‘agreement. Véach triangle represents a segment founder
and segméhtS*fouﬁded by his dhildren.are; of course, a
part of the.Larger unit.

.§a¥ticuia;3 concerning levels I, II and III are
sparse, deriving’largeiy from the origin myth recounted
briefly above. A few informants suggested that the snake-
man Molopai was a Erother of the marsupialfman Kuu and,

although there is another myth to this effect, it appears
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to have no discernible effect on relationships between
their descendaﬁts. The people of Katikati on the south—_
western side of the valley opposite Yumbisa are Kuu. I
call Molopai and Fuu pedples tribes. In addition to the
. characters of the 6r?gin myth and a second daughter of

 are frequently recalled, but

‘Molopai, four qguasi-humans
" their genealogical relationships are simply not known in

detail and are considered unimportant in specifying seg-

ment boundaries below Molopai. 1In level III, two clear

segments emerge which 'I call_pgratfies. Level IV contains
only one segment, Bipi, which is coterminous with kiu.
The former name is most often used. Ten clans make up
level V, scme of which contain subclans, level VI (only
Kapii subclagg.are shown in Figure 3). Within clans or
subclans, the smallest named segment is the lineage (level
V1I, see Figure 3b) composed of families (level VIII).

The levels of segmenﬁation that I haQe singled out

with anthropolqgical'désignations (e.g., clan, lineage,

.
5Like Molopai and other eponymous entities in the
region, these quasi-humans are anthropomorphized snakes
(for Molopai)}, marsupials, birds, worms, trees, plants
and even rocks. When they found a tribe, the thing is not
eaten or used or (in the case of the rock) minor rituals
are performed when passing it. Lower-level quasi-humans
require no such restrictions.
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ete.) e#hibit the following salient features. Molopai as
a wholeWGemarksythe maximum extension of descent idioms.
In thé absence of any more specific relationship, tribal
agemates address one another as "brother" or “gister."
Other primary kin £érms.are used similarly. Beyond the
unity maintained th;o;gh oral ﬁraditioq and the ceremonies
described abEQe; relationships amoné tribai members entail
-little elsé than hq%pitalify, and tﬁat only in need.

.Phratry unity is somewhat more important. 'The ka-
EelanQaka éefemonies aﬁong Molopal beople were usually
performed at-one of_two;sites whe;e the take and pai grew.
One was held'oﬁ Eipi phratry land (at the place called

Bipi, Molopai's home) and cone on Yapaku phratry land.
‘ T '

A

Hence, separate ceremonies tended to maintain the division
even though the two locations are only about cone kilometer

apart. Repréqentétives of any of the clans in a phratry

sponsored thé kapelﬁndaka céremony, boys of any clan par-
ticipaée in tﬁe-s;ngai initiation-ritual of_other glans

‘in the phrafry-and men provide shelter for their "brothers"
in case of_defeat in wa#fare or tempbrary‘migration after
frost.

‘The clan is the largest exogamous segment and the .

fundamental social group. Within the clans, men are
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expected to reflect'brotherly behavior in an exemplary
fashion: pigs should be freely given to aid in bride-
price énd death compensation payments, received pigs
should be shared with largess,'all shoﬁld participate in
curing ceremonies and funerals, givé support in dispute
settlement, not cause disputes within the group, share
gardens and food, give usufruct grants of land, help in
house building, ditching, fencing ahd so forth.

Conduct am?hg claqs of the same phratry should be
modeled after the support bréthers give one another against
otheré. Hence, when Képii clanﬁfought with the Kuu people,

Mecko and Taumo clans gave assistance. But, as anyone at

Yumbisa knows, brothers do not always get along without

~

> .

quarreling. Thus Kapii defeated Epee clan at Yumbisa and
drove them back to Kitéli/Bipi from which they reﬁurned
only after pacification in the late 1950s. Yet today Eﬁee
would help Kapii against Yowai clan of Yapaku phraﬁry. In
short, as is commonly the case in segmentary-lineaée sSys-
tems, segments align against complementary units of the
same order. Yumbisa peo?le allege ﬁhat warfa?e oﬁtside

of the tribal group.was a "no holds barred" affair while
fights within decline in intensity down to lineage brawls

and brothers striking each other with their fists. The
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converse of this is that vioclation of the scale of aggres-
sion would require greater obligation to compensate and
greater certainty of settlement the further down the scale
one goes.

In the case of large clans like Kapii and Mecko,.
there are named subclans. Their place lies variably be-
tween clan and lineage. Usually they function as clans.
In the case of Meoko, this probably derives largely from
its exceptional dispersion, being nearly as far-flung as
Molopai tribe. However, thé Kapii gituation serves to
illustrate another aspect, the transitional nature of the
subclan level. Quite clearly the model of an ideal set
of agnatically related segments is maintained by the inter-
pretation ;f a few men acting in the context of dispute
settlement and/ér demonstration of the relationships be-
tween segments for various purposes. It is supported not
only by memory of thé relationships but also by oratorical
skillg, convihcing others and aligning.political factioné_
for support. The case in point is the recent practice of
marriage within Kapii clan. In the past generation Yurimi
subclan has begun to marry with Pao and Kepa subclans.
This practice is currently justified by the principle that

after six generationé descendants of half brothers may
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marry. The difficulty arises with the allegation thaf
Kapii had a heretofore little knéwn wife--Milyo. Those
Qho support the'ﬁ;rriages that have occurred supply a new
mother for Yurimi while others report that Yurimi, Pao,
aﬁd'Kepa were all born by Lepata. When the discrepancy
is pointed out, thé latter now hesitantly con;ede that
Milyo must have been Yurimi's mother. Anamu-Yurimi and
VMurelyu-Pao marriéges haye recently occurred as well.
ﬁowever, siﬁée Pao-Kepa and Mﬁrelyu—Apolo intermarriage
is siill prohibited, I retain the designation of clan for
the s:égment ﬂaméd Kap11 -

In thé MolQpai outliers, the relationship of seg-
ments is altered in a different way. There, lineages
.drawn_fréabsevé;al central clans are realigned such that,
for examplé,;Ekémé/becomes a subclah of Wwaitika (said to
be the saﬁe as Kapii) and includes a lineage of Meoko as
A‘SubClan; Naturally such manipulation does not:destroy
tﬁe bésic pfincipleé of the agnatic lineage.systém, but

e -
serves to_preserve them.

Thé smallest namgd.segment I call a lineage (see
Figure 4). Individual mepbers have the greatest obliga-

tion to fulfill the ideals of behavior indicated for the

clan. They form the core of one's supporters in any
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endeavor. Most men can identify the founder of their
lineage and-lineagés can receive names.in-at ieast two
ways. Ideallf sons of the subclan founder are the progeni-
tors'of l{heages bearing their names. In several cases,
though, theflineagé;'arg named after the natal clans of
£he founder‘s various wives. There appear to be no re-
éulting differences in cq:rent‘position., There is occa-
sional doubt expressed by.informants at this point‘aé to

which case is approﬁriate but below,. the genealogical
iitény is clear. Biémeh and ceremohial practioners (who
recited the names in the'curing ceremonies) are more
likely to have knowledgé outside their lineage (or -sub-
clan) while the q;dinary manfusuallf knows only the par-
ticulars of inheritance for his land, his affiliation to
the group (if/aFﬂBnaénafe}, and the clan level tied di—
rectly to Molbpai through Bipi. Knbwlédgeable men? then,
recall eight or nine ascending generations to Moloﬁqi and
they themselves hayelaQUlt sons and/or grandéﬁildreﬁ. And
this is as it should@ be, an old man told me, for the world
will end after eleven'generations.

The segments I haye‘called tribe, lineage and clan

are readily identified by informants as the maximal,

minimal and exogamous named segments.  Elsewhere in the
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Wage area, including the fringe Huli, the number of levels
with named segments'variés.--fhé regional application of
the terms phratfy, subphratry, subclan and sublineage is
thus imprecise.

So far ‘-I.have .been primarily describing social
groups as conceived of ih terms of descent. This is the
ﬁay segments aré'represented in ordinary discourse and
duriné orétoricai perform;pces. The.picture is much like
that of central Enga ﬁut with fewer levels of segmenta-
tion (cf._?eggitt ;965)L Iniaddition, Molopai people are
more explicit concgrningr;ecruitment criteria beyond de-
scent. Agnatic descent.isg, in fact, the recruitment basis
for less thn half the married men of Kapii clan at Yum-

(
bisa. Individuals can become members of segments other

than their'father‘§, and I call this process incorpora-
Eigg. Incorporatioh occurs in three ways.

- Young brides are identified by their father's clan
but as time goes-by they are referred to as belonging to
their husband'siclaﬁ unless the affinal relationship 1is
being singled out.- They, in effect,’ have duai membérship.
In Chapter V, I.return td the general usage of the term.
incorporation as it appiies to women. The term marriage

should be understood to imply this dual membership but
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the term wife's clan refers to her clan of origin.

Men may also bg incorporated into a clan and there
are specific notions of who they should ge and what they
‘must do to earn membership. Since this is a central con-
cern of the dissertation I leave the details for a later
section. Here I note only the following: thé men must
be relatives of some sort,rthg érocess ofrincorporation
is such thﬁt there is a period of ambiguity in membership
and, onhce having_madé the éhange, the children of incor-
porated men are automa;ically considered clan members.

I will refer to the individual incorporated (and his de-

scendants) as a nonagnate (nonagnatic descendant) and his

sponsor as,host.
Finally, informal adoption occurs. In such cases
a huébahd ané\wifé raise the child of a relative. No in-
corporation pfocesé is necessary, the child is already an
égﬁate or, if not, is viewed as a nonagnatic descendant.
In addition\to'réCruitment criteria of descent and
inéofpdfétioh, £hé component of locality is also of im-
portance {cf., Barnes 1962, 1967; Léngness 1964; de Leper-
vanche 1967; Sahlins 1975; Salisbury 1964). The fact of

being born of a resident of clan territory is viewed as

tantamount to'membership. This became evident when our
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child was born during the fieldwork. The significahce of
locality is best understood through patterns of land teh-
ure and inheritance. |

Each seqment of Molopai is associated with a dis-
éréte territory. Above the clan level the demarkation is
one of geographical reference only, i.e.; ciéns have no
say in the disposition of land by other clans of the same
phratry. It is the clan which constitutes. the highest
level of corporate lﬁnd rights. Ideally a clan holds the
‘residual riéhts,consensus mﬁst be achieved to alienate
any significant area6 énd‘members defend the territory as
a whole. Kapii cl#n at Yumbisa maintains this ideal de-
séite the‘g;teration ;f exogamy. Elsewhere exogamy and
corporate }andholding coincide.

| Alphough clan decisions concerning land alienation
are rare, lineage interests are more closely guarded be-
cause it is the lineage which actually forms the core of
most group act%?itiesuincluding marriage and incorporation
of males. Nonetheless, T heard of no case in which a

lineage denied an individual the fight to dispose of his

=

Sprior to contact this only occurred on a small
scale when some of the previously mentioned "nephew groups'
were given land. After contact certain small plots were
given to missions.
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land as he pleased. 1In theory they could.

With the'ekcépéion of certain areas of old slope
garden in fallow and éround unsuited for cultivation that
are held ty the'lineage as a whole, individual men hold
primary rights to land. Occasionally, however, women may
substitute ip the absende of an appropriate adult male.
Land is‘acqu;red‘or disposed ofrthrough patrilineal in-
heritance or usﬁfruct granﬁs. Typidally when a bby ap-
proaches adulthood, his‘father indicates certain plots
that he cah\?egin to manage. Men do not plant but the
son‘s female relatives‘aggisﬁ him. If a man dies before
his land is fullydisfributed, his sons divide itramong
théﬁselves$ They are supposed to do so equitably. 1In
either case,-the.eldest usually get more and if the sons

LT , :
are many ahd land 1little, the younger sons must look else-
where.

There are several ways to acquire usufruct rights
to land. Short-term loans within the lineage subplan-or
clan are common and usuaily last only for one or two -
plantihgs. This optior may be transformed into a perma-
nent grant, but such will only occur if the two men in-
volved maintain fheir‘lineage or clan obligations of mu-

tual assistance somewhat more reliably than otherwise.
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The land in question may be inherited patrilinealy if the
mutual oﬂiigations are sustained in the next generation.
After the second generaﬁion the transfer is épparently
secure.

Usufruct grants outside the clan can also be ar-
ranged, 1argé1y.at the discretion of the primary holder
aifhough lineage mates may offer vociferous advice.
Short-term lcans are acquired easily as within.the clan.
Long-term transfer of usufruct rights requires careful
attention to thé maintenance éf the relaFionship between
grantof and receiver. Ugufrpct rights may be inherited
patrilinealy with the §§m§ conditions of mutual assistance
but the transfers are not viewed as permanent. If, how-

_ J
ever, an individual becomes a member of the grantor's

clan He acquires érimafy‘land rights.

These land transfers apply to garden land, forest
and pandanus groves. As a result, a man at Yumbisa will
have a certain number.of plots for which he holds primary
rights. Soﬁe of them.ﬁay be on loan Fo feilow clgnsmen
or nonagnates from other tribes and some may be in long-
term use by individuais who live elsewhere and intend‘to

continue to use them indefinitely. I call these latter

recipients nonresident cultivators. The same Yumbisa man
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may himself have the lpah of plots and be a nonresident
cultivator elsewhere. ' In addition, each man with mul-
tiple wiveS'distributes his gardens among them. If he de-
cides later to grant one of her gardens to somecone else,
he should consulthﬁith'her.~ If he fails to do so, it is
at his owh pefil. I Pbserved no suéh.case and.the settle-

ment of such a dispute is not clear to me though I sus-

‘pect the community would support the wife. Men may also

give gardens to their unmarried daughters which may or

may not then go to their husbands. These grants to women

N

-

are the origin of the occasional primary rights in land

‘held by women.

: /
- Because of the corporate landholding nature of

- clans and their constituent segments, the effective social .

Al

unit for most: circumstances is one based upon descent, in-

1

‘=corporation and lécality. Although I'began by using the

term clan in the sense of a descent group, including out-

ﬁarrying women and excluding nonagnates, I will hereafter

use clan, subclan and lineage in a sense which is closer

to that used at Yumbisa. When people employ idioms of
agnatic segments, e.g. the word tata. they do so with

full realization that.they refer to populations associated

with a particular territory as well as having certain
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descent relatidnships superimpqsed on them. This compléx
of factors shoﬁld be borne in mind where ever clah, sub-
clan or lineage is reférred to. Morenver, for sake of
brevity, Kapii clan should be understood to refer only to
3apii qlan‘gg Yu;bisé. The term segment will be retained
to reﬁer speéifidally to descent group relatiohships.

The territory associated with a clan or lineage will be

Eéferred ﬁb-aéua clan parish or lineage parish, or communi-
ty for genéral usage..

The above view of thé nature of social sfructure
at Yumbisa has;een presented largely as an ideal, nofm
or ideology with someléariation. To better understand
"on thergrqynd“ variatf;n one must turn to an examination
of sodiai networks which crosscut Ehat structure. This
will requirepaﬁ’elucidéﬁion of the role of marriage,
deafﬁ compensa?ibn payments, bigman activities and re-

cruitment of nonagnates, the latter being the central

phenomenon that is examined in Chapter IV.

E. Marriage
Marriage is the result of an interaction between

the potential spouses rather than any arrangement by

2oL

others. Although parents may occasionally attempt to
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apply pressure toward a particular match, the children can
and do resist-effectively.(three cases observed in three
years). It is also true’ that individuals may make a po-
litically wise marriage though it is denied that this is
an important consideration.. The one situation in which
public pressure toward marriage will be great is. that of
discovered premarital‘intércourse, but the offénding man
ﬁay avoid marriage by making a compensation payment in
liyg pigs to theiwoman's lineage. The.ordinary marriage
oecurg upon complétion of a courtship_lasting, pérhaps,
less than one'year though in some cases the couple have
known one another off aﬂd_onPfor many years. Typicaily
the development is as fq;lows. A young woman of about
seventeen coégs to ViPit her ;elatives or a young man
goes to visit his. 1In either case, with a few other men
of similar age; (about 23 or 24), he sings courting songs
outside the house where the young woman sleeps. If in-
vited in, thg young men take turns éitting by the woman .
and singingrg monotonous recitatioﬁ of all they might do
after marriage while the rest of the éeople in the house
sing imﬁromptu-éocial songs. If the woman is inierested,

she indicates as much in a form of figurative speech.

This constitutes a tentative engagement.
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Alternatively é couple might meet at a public so-
cial occasion (a dance or during the pandanus harvest,
etec.) and, frequently; éarly evidehcé.of intereﬁt is mani-
fested through "playing® {(striking each other) with the

leaves of a stinging nettle. This latter custom .is-

formalized.ip the nakauwa yandﬁ 'stinging nettle fight'
at the end of the pandanus season. While the pandanus
are cooking in an earth oven, men and women_form groups
and sing courting songs. ‘Suddenly, stinging nettles are
produced and a veritable war breaks out,reach person at-
tempt ing to’stfike the genitals of their eligible and
prospective marriage.partners. The effect is extremely
painful angwhere on the bedy, I can attest, and must be
immeasurably more so at the p;ime target. This mﬁSt be
done carefully so as ﬁot to expose anycne's genitalgs
' I

since that would be almcst an unbearable embarrassment.
The implications to sexual antagonism are, I'trﬁst, fair-
ly obvious {(cf. Langness 1967; Allen 1967; Meggitt 1964).

At any rate, these eariy hurdles having been léaped,
the cquple proceeds to demonstrate to each other and their
relatives ;heir desirability as spouses by doing just

those (permitted) things a good spouse is expected to do.

The man gives repeatedISmall gifts to the woman, especially
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any pork he may receive. Hg'visits her home place and
partiéipateg in man's garden work and other activities
with her peoplé, and she-comes to his community and mékes
garden with the women of his local group. When a young
man is courting seriously, he often clears a "demonstra-
‘tion garden® from the bush and an elig&blé woman con- |
structs her garden-with‘artistic care. When he goes to
tﬂé“s§hgai {initiation seclusion) his betrothed provides
_decdrative mate}ials,.arm bands or a string bag. At this
timé; +too, the sexual antagonism theme reappears as a
girl friend'is allowed to daﬁage or destroy her boy
friend's property [(house, garden, possessions, tcbacco
plénts, et¢;) the day before he returns from seclusion
in the forest; Théfmaﬁ's cq—residents take this with be-

mUaement'as long as it does not get out of hand.7 The

final step in the courting procedure is the appearance of
the woman and her clan representative at the man's
mother's house where she is shown some pigs, perhaps a

half dozen. She then returns home and tells her relatives

to go to the man's place to receive the brideprice.

Tphis custom is said to have come from Liagam way
about ten years ago.
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On the chosen day, the bride and her relatives re-
turn for the marriage (enda tali pingi) She usually
has her eyes demarked with paint, wears new grass skirts,
a new string bag, and a gold-lip shell andg carries the
bride's cane (kendai) inherited from her mother .or other
female relative; With her lineage representative, she
takes an aéfive part in the deliberétions‘while the un-
.édorned groom lounges about appearing to be totally un-
interestéd-~qgite unlike all other observers. A ﬁale
felativé acts aérhis spokesman. Bridé price pigs (wana-
lapo) are lihed_up in the yard of a woman's house where
the grooﬁ eats: tbey number, on the average, foufteen
Pigs of various sizes from a very large lead pig or two

ty ..
down to piglets and are accompanied by about §18, a gold-

lip shell and perhaps some other items such aé an axe or
spade. Th; bride's relatives then attempt to‘evaluate
the brideprice in terms of eligible receivers. A£ this
poinf negoﬁiatiqns-commonly break down. Of Sé such in-
stances observed, 32 (55%) failéd. It is frequently the
case that the bride's spokesman anhounces that she does
‘not like the groom éfter all (meaning he needs more pigs

to satisfy all the claimants). Such false starts may

occur several times before the affair is given up or
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satisfactorily settled. Nét infrequently a bride grows
weary of the intricate maneuverings and declares that she
is satisfied and is going to stay with the groom no matter
what they do with their pigs. -That sometimes settles the
prestation but not the subsequent negotiations which go
on endlessly. | |

After acceptance, ‘the pigs are distributed on the
spot. The woman, coached by her representative, calls
the names of the recipients, indicating the pigs with her
cane. She then goes to a woman's house Qith a fémale
member_of the gfoom's lineage wﬁile he goes. off with his
cohorts. Several dayg later, the groom's relatives go
to the bride’'s housextéfreceive the return payment (wa-
géggg). Thi; can reopén any festering resentments from
the previous negotiat%ons and cause the whole affair to
collapse. Bu£<i£ all éoes well, the groom's peopie return
home with three or four-large pigs after a careful pﬁﬁlic
decisioﬁ_about how these pigs balance certain of the bride-
price pigs in the event of divorce; Within the next few
days the groom's people kill one or mbre of the pigs and

distribute the pork to those who aided with the bride—

price or those who now offer further brideprice.
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The pork distribution signals the successful com-
pletion of the marriage negotiation Sut not necessarily
the successful welding of the union. At first inter-
course, the bride and groom tradi;ionally drink some water
which has been bespelled byra magical practitioner8 to in-
suré that the Husband will not be damaged by dangerous
and polluting qualities of female body fluiés,'especially
menstrual blood. The groom has been strengthened for
this_encounfér through careful teaching by one of his
'fathers" and thg sangal Fituai which removed the taint of
childbirth a’ri'g made him a man in the social sense (and in
local belief, in thg‘physical sense). During the follow-
ing months furtheribrideprice may be given. Finally, the
birth of éﬁe firstréhild marks thejsuccessful mérriage
and strengthensﬁtheralliance between the lineages.

in c;sé of di;orée, brideprice must be returned,
the exact amount depending on agreementé made at:mérriage,—
the length of phe marr iage, the number of children and
their disposition,-and the reeené history of exchange ac-

tivities between the two groups. In the event the husband

RS

[ ) .
“The water drinking ceremonvy has been dying out
rapidly in the face of mission teachings.
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dies, his brothers, and secondly, his clan brothers, have
claim on the woman withouf further brideprice, if she con-
sents. She may also return to her clan parish especially
if she is older or childless. Should she wish to marry
a man outside her dead husband's clan, his cian receives
the new brideprice.

I héve.describgd the marriage negotiation at some
length since it indicates the impor;ance and difficulty
ofAestabiishihg-the affinal tie which is, ho?ever, a
criticéi one. Relationships of affinity along with descent
generate the framework oé kinship from which interpersonal
networks aref;ealized; At Yumbisa, however, marriage

establishes a felationship between individuals which is

Vo i

further cen;.entled bylﬂdeath compensation payments that obli-
gata affines and the}r'gescendénts to interact in mutually
advantageougfthough aéymmetrical ways. If you ask an older
man wﬁat bridgprice he gave, he will ask whether you mean
the initial:brideprice‘only, or are including thg later
déaﬁﬁAéoﬁpeﬁsat}onlpayments. Theltwo'run together and
result in an énduring set of obligaﬁions that persist over
several generapions'or which are terminated only with con-

siderable acrimony. Little wonder then that people are

passionately concerned with the minute details of the
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brideprice negotiations for they are both establishing
interpersbnal avenues which can be built into larger
boulévards and at the same time testing the sincerity of
the felationship. The eighteen-year-old bride.mainly
wants a good husband and if the groom wére to speak on
his own behaif he pight'have a "fool for a client.”
Others, with éwclearer perception of lineage pribrities,
carry the argument. o o i

| The ideal marriage (male view) is one in whiqh the
wife works diligently in the garden; takés care of the
pigs, has intercourse with her husband and no one else,
bearg hény children (bqth male and female but at least
some male),iscare{pl_to avoid violating menétrual
taboos, éncéﬁiag;s her lineage to help her husband in pig
exchanges; does nbt.cause trouble and follows her hus-
band's advice. From the woman's perspeétive, a good hus-
band willingly does male garden work, does-ndt attempt to
shorfen the post partum intercourse taboo (éboutlthree
years), provides well for he; and tﬁeir childfen, makes
his gxchange payments to her clan promptly dnd'genérously.
tréats co-wives fairly, and consults with her on the dis-

position of the pigs she raises. I confess that after

reading the literature on sexual antagonism for the HNG,
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I was somewhat surprised to find that quite a few Yumbisa
marriages were characterized by genuine and persisting
affection. Disagreements are, on the other hand, quite
common and volatile often leading to violence. As one
man tola me howevef, he was a gbod husband because he

only hit his wifé withta small stick. The underlying
cause of most of the domestic squabbles is difficult to
elicit, but oﬁ the surface qﬁarrels often revolve around
thg'disposition;of pigs or accusations of infidelity
against the womah° Wives, especially older.onés, can be
extremely powerfu1 in influencing their husbands' activi-
| ~ .-
ties; though  in public situations men tend to dominaﬁe
decision making. Divorce proceedings frequently ailege
that one of’mof; of the obligations of marriage were not

met (female: adﬁltery,“not working gardens, not bearing

children;'male:,‘notlgiving pigs to affines}. Public
discussants eventually attempt to determine the underlyihg
problem and_make every effort to rectify it by the payment
of a pig. or othgr valuable. .?his-is'oftenldifficult be-
cause Yumbisa people are characteristically reticent to
speak of things they‘hold deep "in their heart," especial-

ly if they have sexual overtones. Adultery accusations

are a prominent exception. That one spouse is determined
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to divorce is sufficient, and the settlement of the bride-
price return occupies the greatest attention.

Ideal marriage prohibitions are as follows (male
ego}:

1. Any woman of hig exogamous descent group {subclan
level for Kapii; clan level elsewhere).

2. Any female descendant of any living or dead woman
of 1 above (when the female antecedent in question
is greater than two generations removed, this rule
becomes aﬁbiguous).

3. Any wgman.of the clans of his father's mother,
mother 's mother and mother's father. (The rule
i§ aﬁbiguous'for members of clans of Fa Mo Mo,

Mo Mo Mo and Mo Fa Mo.)

4. Any woman who is a descendant of mother's sister.

5. Any woqan oé wife's clan and wife's mother's clan
(unless wife is dead).

Violationsrof these prohibitions occur. The rules
are commonly phrased in terms of descent groups, but the
exact genealogical relationships are carefully distin-
guished frca c¢lan membership. Thus, with an abundance

of people in any clan who are descendants of nonagnates,

such unions can occur and are defended on the grounds
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that, although the individuals involved are full members
of the local group, they have different genealogical con-
nections. As a result,-some individuals end up béing
both givers and receivers of brideprice. Marriage pro-
hibitions 1-4 are an_extensioﬁ of the incest prohibitibn
applying ;o i@mgéiate relatives. The fifth rule seéms to
be aimed moEe §t distribﬁting alliances widely and is
moreAeasily violated-

: I-obsq;veé.one case ofran incestuoué marriage which
ig illustrative of .the manipulation possible within these
rules. Incest violations are a capital offense yet-a
marriage exists between individuals of one subclan who
both appear to be proper agnates by their genealogies.
The‘woman:; broéhersﬂdid in fact set out to kill the of-
fending man, but they-were talked out of it.- The defense
alleged that ‘the wéman's genetrix four generations earlier
héd.had‘intefcourse with two different men at about the
same time. Although the resulting son resided with the
‘man who married his mothér, his'trqe;patérnity rgmains_in
doubt and subsequénf generations haye taken advantage of

both possible agnatic ties. This “dual agnatic descent"
- .

~

is not an uncommon .claim and is used in various circum-

stances to gain- access to land or to defend activities

-
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such as this marriage. It was, even so, a difficult situ-
ation which still éfter ten years has men mumbling about
giving pigstO'themselveé.*

" In comparison to the central Enga, these rules.are
somewhat less restrictive (Meggitt 1965:93). .Marriage to.
.ego's sistgrfs_ﬁusband's clan is permitted. .So also are
marriages permitted to égo's brother's wife's clan, his
father's other Wife's_clan, and his . mother's other hus—
band ‘s claﬁ‘(if he were not "adopted* byjhis mother's
other husband). Thé first unions are considefed.foolish
gince an affinal relatiqnship between the clans is al-
ready est#bliQhed. The last two would be extremely unwise
. since potentially strong helpers would thus Ee turned into

S e

receivers of exchange payments. The latter two cases
could only occur if the separation of ego's parents had:
been long paétzf”I ﬁiscovered no such cases.

As_a result of general observance of these rules,
‘marriages are widespread both spacially and socialif.
Harriage to persons of distant places (covering approxi-
matelyrthe same area as Molopai clans) occur somewhat in-
frequently but they are important. The bulk of the unions

are concentrated throughout the nearby (one day's walk)

surrounding clans. As a result, any clan has current
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affinal ties to nearly as many groups as it has married
men. This has advantages and disadvantages, in terms of
exchange and mutual aid, as will be demonstrated.

In summary, several points should be noted. First,
a successful marriage forms a weak alliance between cor-
porate groups focused on a very strong and enduring rela-
tionship between the husband and hi§ brother-in-law. The
ties are established by the brideprice exchange and ce-
mented by further‘death combensation exchange. Second,
this rélationship is somewhat asymmetrical. The woman's
clan.receives the initial brideprice, subsequent bride-
price, death compensation payments and assistance of vari-
ous kinds. The man;s'clan receives in turn the woman and
her service;;.her-children, the small return payment for
the initial brideprice,'small_initiatory payments for
death compensatiop;ibrideprice for female children of the
union and aid of various kinds. Third, marriage prohibi-
tions reflect bbth the agnatic principle that serves as
a model for segment relationships and the importance of
descent through men and women. Against this cognatic
background, clan members can be differentiated on the
basis of social factors having to do with locality, patri-

filiation, land holding, exchange activities and so forth.
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As will be discussed, nonagnates are readily converted to

"agnatic" status.

F. Exchange

There are seven distinguishable types of “exchange

paymenté“:, 1) wanhalapo ‘brideprice,' 2) beta pingi 'in-
. = 7 — '

' 3) laita pingi 'ordinary death compen-

jury compensation,

sation,’ 4) tee pingi 'violent death compensation,' 5)

sepya 'pork payment, * 6) insult compensation and 7) mena

_kaé;ginqi ;pig'killing.' All are peXrmutations of the same
réiationship excebt the last which is an intrusion from
the'Mendi}aféa.

| Theﬁéultutél reason for giving brideprice is con-
cisely summédfép by the recurrent idiom that "a man is the
fencg aroﬁnd a garden which keeps the pigs out." 1In this
Ease the “feﬁce# is the father, brothgrs and mother of the
bfide wh§ nurturé-and proteét her.‘ No one is to énter an-.
-oﬁhef‘s garaén uhbidden, but if they arerhabitualiy al-_
1o§ed to, it signifies a close rel&tionship of feciprocity.
I cannot attest that informants viéualize thé grbbm to be
like the pig snuffling and poking at Ehe fenge, but cer-

tainly what he receives he must reciprocate. Thus the

bride's people are compensated for their efforts and the



) 80
groum's people receive the woman who is publiclf admonished
by her spokesman'to;be a good wife and not_fo come running
home again. ?idgin speaking informﬁnts easily fall into
the habit of describing marriage transactions as "buying"
a wife. The}translation is misleading since buying any-
thihg ié_a foreign concept. SeQertheless, no discussion
of'marfiagéﬂiéeology failed to stimulate £he obsefvation
that "women‘are the road to pigs."” .The choice_of a par-
ticular sébuse.is an individual's decision based largely
upoﬂ emotional grounds. IXf the groom is naive concerning
the econopiq implications of marriage, he will not remain
so for long because his relatives are dependent upon this
aspect of it. .Bofh gsides are then anxious to maintain
the un?on ;n gbo&rstanding. This is further illustrated

-

in the case of divorce or death of the husband. The
) '

groom's kingmen try to keep the woman and especially her
children. VIf ghey‘Cannot and she marries into anqﬁher
clan, they*£éééive the brideprice:and relingquish the ex-
_change relafionship for the marriage.

| Marriage.establishes an_enduéing relationship:
Thus an individual's mother's clan is always expected to

be his or her champion; they welcome the children, give

them things in a context of generalized reciprocity,
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suppoft them against their agnates and maintain the rela-
tiopship in the face of animosities between the corporate
groups. One's mother 's brother is a constant haven and
.a source of aid often more-reliéble than one's own ag-
nates. VThis;relationship continues with one's matrilateral
éross cousins.’ kinghip terminology is Iroquecis and

re 7 _
mother's brother's children are termed kaiingi. One term

for an exchange helper is auu kaiingi (iiterally "a good

cfoss cousin, " but gometimes rendered "one with whom we
are éléésed“).
Because illness and other misfortunes are attributed
\ ' .
to agnatic ghosts, if a person dies, his agnates are held
responsible. If the relationship is to be maintained,

o ‘
further compensation to the mother's clan must be made.

- o 9 . . N .
This is the laita pingi. The recipients are supposed to

be primarily those ého received the brideprice.(Figure 5).
_'Qontinuing'the-idéAiogy of the marriage payment itself,
this is said to compensate for the mother's efforts in
r;ising the child, the pain of childbirth and her.care of

the child. The latter is phrased in terms of feeding the

9The laita pingi is the keystone of the exchange
system. I consider a gloss to be inadequate and will re-
tain the native term in its shortened form laita.
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child and cleaning its excrement, an obligaﬁion of the
mother and no one elséf The actual pigs go to her close
male agnates, not herself. Here, too, the economic impli-
cations are not lost to sight, people emphasizing that
"we give the laita so they will help us with pigs.® Laita .

-

may be done by an individual ‘for himself while still liv-

f .

ing and multiple payments are possible. It is initiated

by the focal receiver who gives pork (laitasanda).

The beta pingi is simply a minor laita pingi for
‘injury to the body of a person which does not cause (im-

ﬁediate) death. Compensation (a few dollars or a small
€ e _

- pig) usually éges to a mother's brother's son. If a hus-

band injures his wife, she herself gets the compensation.
. N 7._
If a wife injures her husband there is unlikely to be any

-

‘compensation at ali, but if there is, her brothers give

¢

to the_husband,,hot his mother's clan. In a similar
;féshion,_a compensaﬁion for insultlis sometimes given to
the insulted, though #his practice ;s not formalized or
named. -
| The tee pingi is sémewhat more.cbmplicated. It is -
a death cqmpensatiOn payment for violent deaths. It is
- r

not a simple homicide settlement, but it can contribute

to that end. The supporting reasons for payment are
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threefold: 1) to compensate for the loss of é person, 2}
to terminate fighting or deter retaliatory fights, 3) to
re-establish relationships so that_;giggzgingi may be con-
tinued. There are two circumstances in which this exchange
occurs. Inlthe first case, the individual who died did
so while assiséiné relativesfin a fight (at.any level of

‘ ! 2

aggregsioﬁ); The clan that was assisted must compensate
_thewclan that lost the person. ‘Note that the ideal is
phrased in te:ms*of‘clahs which has the result of making

b

this exchange larger than others in terms of participants

and numbers of pigs.

{ h )
In the second case, deaths occur on one or both

sides of a fight between two clans which immediately in-
i qr . .

volves the whole history of intermarriage, laita pingi,

L . .
alliance, descent relationship, mutual aid, proximity, and

-

so forth. The outcomes are extremely context sensitive
and provide the areﬁa—for prolongéd'negopiations,'politi-
cal maneuvering,\oratorical peffofﬁénce, apd intricately
éonvblutéd solﬁtions to intractable p;oblems, Basically,
however, the.goai is to "make the fight die" so that
normal relationships can continue and, unlike other ex-

{

changes, both parties arm themselves at the presentations
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wbich are rather tense affairs even now. Because marriages
tend to be concentrated in nearby clans and fights tend to
occur with neighbors there is usualiy good reason to
settle. Negotiations are initiated by intermediaries who
are periphe;ally related to both clans and pig presenta-

tions may_notﬁoccur for years, after which they may per-

sist for a deéade. The central Questions revolve around
"f
‘who will be compensated for, and what further exchafiges

~are implicit. It is not necessary to compensate for the
‘1oss‘of the person who started the trouble, but such blame

is difficult to establish to the satisfaction of both
. .
parties. However, if men died on both sides they can be

—

considered to have equalled out the debt and the remaining
. .

(“corner“) deaths are the focus of negotiation.

The ideal ‘arrangement is that in which the tee re-

ceivers will Lgtér.reﬁurn laita pingi. Since corporate
resentment is lon?;lasting attempts to settle may not be
made quickly.ﬁ But since_affinal‘ties are to a degree in=-
dependent of clan relationships, there may Qﬁili-be inter-
ac£ion. As a result, a later marri;ge may occur between
the clans. Upon the death of a child of that marriage;
the‘lgigg—is réciproqated by a tee and quite likely many

such arrangements follow until outstanding debts are




86
gsettled or clan relations deteriorate again.

‘Let me repeat that thig situation involfes large
numbers of individualé who discharge their'corpérate re-
sponéibilitf._ If payments are insufficient, lineages
withinfthe,clan that*failedhto receive adequate compensa- .
éion may‘r§taiiate by *payback“ muﬁders of any of the re-
la?ivés of.tgg other clan (except those who are their own
closé re%atives); Thué, there is a negative feedback
ﬁechanism,t;ward re-establishment of exchange relation-
ship;. Failuré to éettle the conflict to the satisfactioﬁ
of ail coné?rned contains the potential for further vio-
lence and thgs a pésitive feedbadk.loop contributes tq
overall wa;faré. lThe resuitant interpersonal relation-
ships in a regiqn of any size, given frequent warfare,
are inéredibiy dompléx.

In the.p;st, a preiiminary payment of pork (the
‘gggzg) always precéded both tee and laita. The unit of
exchange was a "halfside" of buﬁchered, raﬁ pig (fore and
h;nd iegs joined by the 5ack and side.skin and fat). This
was to have been given quickly as a promissory of later
live pigs, which had the effect of gaining time for the

‘givers to amass these pigs. Today, the sepya is not al-

ways observed, especially prior to the laita, and when it
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is, it is overtly a statement that pigs are in short sup-
§1y and will be offered at an‘indefinite time in the fu-
ture. Those who give or receive the Eggxgwgive or re-

ceive the subsequent exchange. It is sometimes said to

be the equivalent of the beta pingi for a dead person.

The last‘exchanég, mena yae pingi, is not well

, . , _ _
integrated with”fhe others except to- the extent that giv-

e |
ing pigs always implies reciprocity or abatement of out-

standing obligations. The prominent local interpretation

r

of the mena vae pingi of fringe Mendi people in Kandepe,
focuses on éhe prestige acéruing to the giver. Hence a
m;ﬁ Qill_iill grfew pigs with no direct exchange purpose
and dist:ibuteaghe pork to relatives thus enhancing his
“name“ and:Tin ohe.case, to shame another who failed to
give him p&gs.‘\Only two cases occurred duriné fieldwork.
Various “unregulated® minor exchanges are arranged between

individuals which articulate with the others or serve

~

.oveft solida:ity_functions.

When these exchanges are viewed as a whole, a be*
wildering web of relationships emergés that fluctuates in
pattern and iﬁtensity over time. The pattern can be per-
ceived-moré clearly by focusing on egocentric netwofks of

exchange and mutual assistance which bring together descent
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and affinity. This phenomehon is a critical nexus of
aétivities at Yumbisa which must be at least partially ex-
plained to understaﬁd its role in subsequent discusasion.

A proﬁer treatment is, I am afraid, beyond the scope of

this dissertation. Nonetheless, I turn to some particu-

lars of,the Fealization of these exchanges which illumin-
atéﬂthé iﬁ?orta;ce of these networks and their role in
fhe total system.

.Tablegré. 4 énd 5 provide a breakdown of the type
of iﬁém exéhanged an?_typicél amounts for each. Quanti-
ties vary depénding on sex and age of the central figure
with a rough ;éder £rom greateéﬁ to least as follows:
bigmen,,meg; wives of childBearihg age, old-peop;e (not
biémen). thldren. ‘The appropriate categories of givers
and recei;ers'are ihdicated. Ihdividual, network and cor-
porate group pqudiffering rolesQ; The appropriate givers

and receivers are spoken of as segments. Thus Yurimi sub-

clan "marries"™ Yapakatutu clan of Kuu tribe and Kepa sub-

clan gives laita or tee to-Yomendakg clan of Kuu. But in-
dividuals direct and orchestrate these prestations so that
men say, ﬁ; gave thirty pigs to Yapakatutu” (sée bignen,
Section.G)._ In péint of fact, neither is quite descrip-
tively adeéuate. In noné.but the most minor exchanges

-



Type of Exchange

Marriage
(enda tall pingl) .

1) a) Brideprice
(wanalapo)

b) Return gift-
(watapae)

Death/Injury

2) Promissory payment
(sepya)

3) Violent death

o (tee pincl)

%) a) Initiatory gift
(Tal@gsanda]

b) Death compensation
‘Jlalta pingl)

5) "InJury "
' (beta pingl)

6) . 'Insult

Other

7)  Plg killing
(mena yse plngl) -

Table 3:
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Typlcal Range of
Items and Amount

5-24 pigs
32-348

'0-5 goldlip shells

1 or 2 axes, etc.

0-? plgs

1-10 butchered plgs
1-50 or more pigs
and goldlip shells
1-6 butchered pigs
1-30 pigs

32 to 1 plg

32 to 1 plg

3-4 pigs

Types of “xchanzes and

Items GClven or Recelved



! .
Type of Exchange

Marriage
{enda tall ping!)

1) a) Brideprice
{wanalapo)

o 3
"b) Return gift
,~ {watapae)

Deatli/Injury
2) . Promissory payment
> (sepya)

3) Yiclent death
(tee pingl)

Y

&) a) Initiatory gift
(laltuéandq)

b) Death, compensation
(lajta Elngl)

5) Injury
(beta pingl)
6) Ingult
Other -

7) Pig ¥1lling .
(mena yae pingi)

’

Primary Givers

Groom®s Br, Fa
Lineage "Er's® and
.Fa.'.

Those who Tecelved
2 pigs or large

wanalago rig

50

Secondary Glverns

MoBr, WoRrsn, etc.

----- Same as major particlpants 1in corre-
sponding lalta pingl or tee pingl---weeu=

1) Lineage beling
helped by
deceased

11) Lineage that
Xilled deceased

MoBr or MoRrsn of
deceased

'Lirieage of

deceased

Assallant

Insulter

¥an or brothers

1) and 11) Parallel
segments to include
whole ¢lan

Any helpers of
lineage members

¥ale Telative 1f
assallant won't pay

FPale relative iIf
insulter won't pay

Table &) Clvers of Exchanges



Type of Exchange

Parriage
(enda tall pingi)

1) a) Brideprice
(wanalapo)

"b) Return gift
(watapas)

;(1 - | o
Death/Injury
2) Promissofy payment
(sepya)

Violent death
(tes pingl)

N

-

&) a) Initiatory gift
‘(laltasanda)
leltasanda

%) Death compensation
(laita Eingi)

5) Injury .
: .. (beta pingi)

§). Insult ~

~ tther

. 7)) Pig killing
. (mena yae pingi)

Table 5

Frimary Heciplients

Bride and
representatives
(Fa, Mo, Br or
Otc')

Those who gave 2
pigs or large

wanalapo pig

Redistribution

Pa and his lineage
(most)}

¥o and her lineage

Fa¥o lineage

MoMo lineage (least)

1 or 2 pigs eaten
by groom's lineage
and helpers

----- Same as major particlpants in corre-
sponding lalta pingi or tee pingi---c-=--

Closest male
Telative to
deceased and
representatives
of each lineage
of his clan

Rearegt male
relative of
deceased

YoBr or MoBrSn.

who gave
laitasanda pigs

Repregentative
of Mo's olan

Insulted

Recipients of Exchahges

To all lineapges of
clan who
Tedlstribute by own
eriteria. Most to
lincage of deceansed
but varies depending
on relationships
between members of
two groups.

Taten by lineage of
deceaged and
relatives

To lineage and

FaMo's and MoMo's
lineage

¥ight be eatsn by
lineage

Eaten by relatives

91
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are all the pigs from any one individual or group. The
source of the bulk of pigs an individual gives to any
other is his personal network and when he receives pigs
the flow is reversed. The structure of these exchanges.
tends from ego's poiﬁt of view to funnel pigs from his
helpers to bis wife's or mother's clan {see Figure 5).
COnversely,\when he receiveslﬁigs from his sister's hus-
baﬁd or father;é sister's son, the funnel works in reverse
and he diséributes pigs to appropriate individuals includ-
ing as many dflhis helpers as possible. In general, for
relationships:invoiving male ego's own wife's clan, his
agnates tend tg’be his major supporters and his wife's
clan the receivers. He might also get pigs from his
sister's hQ;band to aid in this exchange and these will
condition ﬁhe_igigg from that perscn. Some pigs may be
received by ego before his sister's husband makes the
public igigghpréétatibﬁ. Ego can raise these pigs or give
them as he pleasesf:'Subsequent ;§i£g from sister's hus-
band are smallefl He may also encourage a hew sister's
daughker's husband to give him additional brideprice pigs
which he can use for his own exchange purposes. As noted

earlier, brideprice and death compensation are not en-

tirely separable. When ego's own clan and wife's clan
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combine to make tee, he may be the funnel through which
both clans give pigs to.a third. When ego marries, his
fathers, his brothers,‘and his mother's brothers may each
give him a pig, for which £hey get no immédiate return
(unless he makes his own laita to mother's brother or
mother 's brother's son). These instances of aid can be
ignéred for a 16ng time, but furgher help dries up, espe-
cially from-his brothers, if he does not reciﬁrocate in
sqme way .

All of ego's relatives are potential helpers for
his own exchange purposes. Only ce;tain ones are potenti-
ally qirect reggivers,of his paymenfs, but all may be
recipients ofa%iS'aid. There must be some discernible
genealogical relationship between two individuals_to thus
assist one another. - Those .individuals who actually ao
assist ego tdééther with their multiplex relationéhips,
constitute what I call “"the egocentric network of exchange
and mutual assistgqbe." It is an activation (by giving
pigs, etd.) of rélationéhips inherent in tﬁe overall net-
work of relationships deriving from descent and affinity.
To this I will shortly add nonagnatie recruitment and

later consider the question of patrifiliation and descent.
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An examination of 232 observed instances of assist-
ance are broken down in.Table 6 which shows the percent |
~of helpers in each claésification fof each of th?ee major
exchange types. This sample is composed of five marriages,
five laita and five tee although theif occurrence is not
even--laita are most common (being multiple fo; each mar-
xiagél.and Egg rare. Relationships are to the groom, oOr
#g_the organizer:of the other exchangeé. The number of
contributors to.ﬁrideprice is greater than for other
cases becau#e‘fhere are more small payments which serve
to make a tenuous claim for later relationships. The
mothérfs clan helps:thegroom in marriages more than other-
wise and ﬁill: of course, receivg.a laita for him. There
are no motﬁér's clan helpers in the laita since they are
the receivers. The high proportion 6f affines represented
is made up of'{ndividuals who earlier received or subse-
quently Qillreééive laita frqm ego.

It is clear; that the bulk of one's assistance comes
ffoﬁ the.exogamous group. One's lineage is,‘expecﬁably,
the major soufce.of contributors‘butfbthér lineages in thé-
clan are strongly represented. Even those Kapii subclans
who intermaﬁry provide significant assistance across that

social boundary. Total clan participation is especially



Percentage of Helpers in Each Relationship for Each Type of Exchange

Coresident Group} . | Total

‘ -~ Sub=- Mo Clan Number

Lin-  Parallel . Parallel total » .and MoMo of

eage Lineages A Subclans Clan Affines Clan Other Helpers
Marriage o2 s 70 | 1k 12 4 101 -
Laita 27 <~ 20 . 17 - 64 29 0 7 41
Tee I 36 1 12 79 12 s S 8 | 90
A1l 32 25 - 14 71 16 6 7 232

1 poes not count affines within olan.

2 Inoludes,hffinea within clan

Table 61 -Relationships of Helpers in Fifteen Exchanges

$6
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stroné in the case of tee which is a clan responsibility
as opposed to laita which may be small in scale, "im-
proper” (i.e. torrépresentafives of mother's clan rather
than ggnealogically specified receivers) and reflect more
directly relationships between individuals.‘ But the
~assistance from outside the descent group is no less im-
portant to sétisfactbry completion'of thé prestation since
there-is a constant pressure to give more. 1In general,
one is expgc;pd to make as large a payment as possible
so‘that the claﬁ'slreputation is enhanced. Oﬁe is more
likely to get assistance if he repeatedly gives generously
and répayments éhouid always be more,rexact equi#alents

r

are taken as evidence of a desife to terminate the rela-
tionship. ”

Multiple relationships bétween individualslare not
uncommon and s;rve to strengthen the overall bondﬂr Corm=-
monly one develéps a strong relationship with a few men’
'who can be relie@}upon for assistance and who 6nezreliab1y
supports. .These‘relationships are-extended'tq activities
beyond exchangé-—to land rights, tradg, defenée, support
in disputersettlement, gifts and so forth. When an in-

dividual is the primary recipient of an exchange payment,

he must redistribute it carefully to balance group claims
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and demands from his personal network. The two never co-
incide exactly. A further complication is a definite
tendency tojﬁakeexdhqnqes with nearby lécal representa-
tives of the appropriate social -group. fhis is done to
bind the héarby person more strongly and thus increase
the prob;bﬂlity and ease of gaining his aid in ﬁurther
activitiéga iéiven'the dispersed naturé of descent groups

\ .
in the region, this is often possible. The difficulty

is, of cOurse,,tH;t thé proper {more distant) receivers
will demand theirs and mofe. If they are nét safisfied,
they may be'truculént hosts in the advent 6f migration

. from frqst"or warfare. Unfulfilled ob;igations can usu-
ally be COréectédJ‘at some cost to the people.in arrears.
Any'exchéngé?occasiop_is thus rich with potential possi-
bilitieé'fér manipulation and frought with potential diffi-
cuities:rthe idéél nexus for bigman activities.

G. Bigmen, "Littlemen," and the Incorporation

: of Nonaqﬁates
A'ﬁigmanfat’Yumbisa is described in the following
"way. He has six to ten female pigs, two or three gold-lip
shells and several wives. If his "brothers” kiil someone,

he himself wili'arrénge to line up five to ten big pigs

i
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and six small ones (not all his "own" pigs) and direct the
tee. When his clan receives pigs, he distributes them.
He also organizes fights because he canlgive the tee {can
get lots of pigs), and if he is killed, his clan stops
fighting because they could not give tee if somecne else
isrkilled. 7Hg_dixectsrclan-activities such as fence con-
strﬁction,;settieé quarrels, and shares the food of his

garden which all his female relatives work. He is an elo-
quent orator, and all fear him.

~

Since contact, the differentiation of bigmen from
ordinary men is said to have lost its clarity. Before,
there wéreifewér pigs and they were concentrated around

a few individuals. Now there are more pigs and everyone

10

| : / i :
can make exchanges and be bigmen. The fact remains

that most men (not all) attempt to emulate this ideal,

but only a few are very successful at it. These men are

' relatively more powerful and more influential in affect-

ing the outcome oficgrtain activities. The foremost arena
- T4

~

101 doubt that bigmen anywhere comprise a category

with unambiguous boundaries in any useful sense. It

might be better to speak of "bigman-ness" or "entrepre-

nurial practices" or some such. I would prefer to focus

on such behavior as the result of certain cultural moti-

vations being played out within and against certain struc-
. tural limitation. That would, however, take us far afield

of the argument under development.
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of their endeavors is the exchange system. As indicated
in the previous section, the bigman manipulates both the
multiplicity of interpersonal relationships in any ex-
change situation and.the ambiguities surrounding who
proper receivers are for his own and his group's advantage;
He is nothing ?f he is not a genius at devising intricate
plans which:Seeﬁ to benefit everyone, including the per-
sons who do not receive pigs, ﬁnd thenzconvincing peopler
to implement“them;d

_i'eannofxgo into the complexities of how one éets
to be a b%gmaﬁ.‘;éuffice it fo say that in aadition to’
personal éharaéﬁeris;ics of intelligence, drivae, and so
forth, certaih demographic accidentg can greatly éid his
rise.: Thgsfa-ﬁgn-who has §everal younger siste;s and
few brothers will receive brideprice early in his career.
with this chpitalnhe créates more by proper "investment®
in the eXChaﬁge'sygﬁém; By the time he is fifty he has
several wives, mudhlland,‘a pig hefa, a network of helpers
who assist him-becadge he helps them and,quite likelg, a
few resentful enemies who feel tha; they were noﬁ helped
in kind. His pig herd, it should be noted, is an adjunct

to his major source of pigs. He can perhaps be character-

ized best as a "broker" of pigs rather than an owner. Be
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that as it may, his posgition of controlling the flow of |
weaith extends beyond his immediate lineage at least to
the limits of his clan..

He is a person of power since everyone elge wantsg
the pigs he distributes apd his personal network is large
and well devélgped. In this case, hg is able to influence
behavior o;tsiAelﬁhe exchange system as well. A bigman
prospers bf‘ihdebtinéothe;s s§ he is always eager to re-
cruit new followers in whétever'capacity. One of his |

major sources of pigs is, of course, those people who

3

n
will pay him the laita pinqi. Since this is a death com-

pensation payment, there are many people living fbr wbbm
he would be tﬁe-proper recipient of their laita if only

" they woul§~dfe; 'If-he can{éonvince‘them to make the laita
while they sEii; live,.he is that much ahead. This can

be done by géranging return exchanges 6r assisting those

persons in their own prestations. But greater gain de- -

rives from some indebtedness external to the exchange sys-

tem. At Yumbiéa thié has long ﬁeen achieved by granting
usufruct-fights to land to immigrant nonagnatés who afe
expected then to make their own laita to their host. 1In
" this fashion, and otﬁers, the bigman aligns a group of

permanent helpers. Bigmen are primarily responsible for
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this sort of recruitment. 1In the past, because land was
relatively abundant,.ordinéry men were able to take ad-
vantage of the situgtion too.

It should be'clear that this incorporatién process
is of fundamental interest to the'theéis under considera-

tion. How this affected the group composition and ide-

i 1
1 P L.

ology in subsequent ‘generations is a topic for Chapter IV.

Here I only examine the ideology of recruitment, the compo- -

—

sition of the clan with respect to nonagnates and the role

(

they and their descendants play in corporate and inter-

—

personal activitiéé,,

The carrenﬁ idecleogy of male residence can be elici-
ted with littlé‘ambiguity. A man may reside with any of
the lineages o%lhisfather, his mother, his father's
mother, his{moﬁher's'mother or his wife. There are really
three CaSQS-\‘i)ﬂHé should stay with his own lineage for
a number of reasons, but if he choos es tq go elsewhere
that is his business and it.does not of itself sever re-
lationships with_his natal group. é) If he resides with
any of the *mother" g;oups, He will make his own igigg to
them. The general rule for these cases is that a man and

his laita go to the same place. To reside with them and

to make laita is to transfer one's primary allegiance to
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that lineage. To secure his position and that of his chil-
dren, he must béhave as a brother by helping with ex-
changes and so forth and they reciprocate. He still may
do the same with his natal lineage, though this is usually
a burden which only the most successful man can manage
well. In genera;,’he is never ccmpletely a mgmber of the
new lineage,~bﬁt exceptional individuals play prominent
roles. " His ghildrgn are fqllffledged'membefs (endakali
tenge). 3) The man who liyes with his wife's lineage is

- C

somewhat less secure. He is even less able to be a "real"
member of the;éroup but like the former éase, he approaches
that status bf making iaita for all of his children and
fulfilling -the rolg'of brother. His children are then
members. . | |

An examination of Table 7 gives scme indication of
~ the social.and'economic situation of married males at
fuﬁbiéa-in relafioﬁ Eo their "agnatic status;". “"Agnates"
‘are iﬁéividualﬁ who'claim an unbroken male line of descent
ﬂfréﬁ_Moiopai. Althouththere are undoubtedly genealogi-
cal alterations in hiéh levels, informants are willing to
acknowledge any female ancestors that they know about.

Men with one or more female links are "nonagnates" (includ-

ing two men who are residents because of the "dual.agnatic



Natal
Non= Imml-
Agnates agnates grants . Together

Number of Men 32 31 11 3
Caller (heas  © 1.3 0.93 0.51 1.0k
Garden Area, - . |

Stope (has) 10.75 0.67 0.38 0.66
Bridepfice1

(number of pilgs/ 12.6 . 13.5 17.4 13.4
wife) o , : : _
Brldeprlcei - -

(other valuables/ 6.9 5.6 6.5 6.6
wife) |

WA e e s
Bilgman Index? 1.8 1.8 o 1:6 ' 1.8
1

Reported brideprice. Observed: 13.9 pigs. 10.4 other
valuables. '

Z'Bigman index: 3 = Blgman; 2 = Ordlnary man; 1 = Young
- man (Just marrled), 014 man or "Rubblsh man".

Table ?i Soclal and Teonomle Characteristics of
Kapll Male Famlly Heads
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descent”'claim). Non-natal members of the group are "mi-
grants.”® Thug only 43 percent of the males who have been
married are agnates.

The most important differences 'in Table 7 are the
values for valley garden area. This resource is the pri-
mary subsistgnceAbase as explained in the ne#t chapter.
The‘diffégphces heFe are statistically significant (ag-
nates vs. nonagnates: 99% confidence level; nonaghates vs.
ﬁigrants: 99% confidehce 1eve1;'agnates vs. migrants:' 95%
confidence level). None of the other comparisons are sig-

4 - ¢
nificant at those levels of confidence which strongly sug-

-~

gests the importance'df land and its preferential dis-

tribution to agnates .and that the descendants of migrants

- i

T .
acqguire more land than the migrants do during their own

lifetimes.

Slppe land and number of marriages follow the same
‘pPattern though not at high levels of significance. The
bulk of data for bridepricg (both number of pigs and
number of things,:inciuding pigs) derive from fecalied
amounts which are dangerous to integpref too strongly.
Pigs and “things" tend to be remembeged in multiples of
five which is suspicious; However, at any prestation the

total number of things is carefully and publicly counted
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several times, and men not infrequently record the trans-
action by making a bundle of sticks, one stick for each
itém, which they stash in the roof of the house. Moreover,
the average observed brideprice was 13.9 pigs or 24.3
‘things all together (23 cases). This agrees closely with
the overg;} average of 13.4 énd 20.0 (131 cases-observed
and réporﬁedfl-.The'numbéf of things may be 51iéhtly in~
flated in the observed average b} the recent use of money.

I am obliged to conclude that the figure, though rough,

must be approximately correct. The gquestion remains

i / :

\ ' N
whether the high migrant brideprice is an artifact of the

sample. Five of. those eleven men who moved to wife's rela-

¢

tives paid on the average, 13 pigs (19.5 things) per mar-

~

* -~

rigge, whiié‘the remaining six paid 21 pigs (27.5 things);
Theée sixymen,mOQed to maternal kin (four) or affines (two)
who are the appropriate or represehtative receivers of the
man'é own ;gigéjor one for his children. Thus the hosts
support the man's marriage in hopes of receiving a large

laita. : : .
In the case of pigs currently held, each man re-
siding in his wife's community may have more pigs in his

"house since she may care for her brother's pigs (in some

cases as a tentative laitasanda for the man's children's
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léiE§)° It Qaé noﬁ possible to ascertain the ownership
status of each pig, only the residence. At any rate, the
number of cases is too small to demonst:ateﬂthis possi—l
'ﬁility.

Finally, the bigman index is my subjective evalu-
ation of eaéb individual 's participation in group discus-

sions, outside of those in which he-is the central partici-
Ty ¢

'pant, and is roughiy an estimate of leadership. It in-
ciudes all men locally cohsidered bigmen but excludes
those who are too old to be active. This table generally
: ¢ |
reflects a strqﬁg similarity in the profiles of agnates
and nonagnates, egceﬁt for Qaliey land.r Migrants appear
to be decidedly different but the iow sample size sué-
gests that?somg qaufion is appropriate. If one recalcu-
lates the average for men aged forty or more (Taﬁle g),
'the‘migraht sample becomes even sm;ller and more variable
.but the overall patterﬁ is similar. This suqgests, how-
éQef, that even oidér migrants do not gain land resoﬁrces.
Altﬁough £hese figﬁres are hot‘conclusiQe. they

support field observations that nonagnates are as fully

lineage members as the purported agnates. Migrants appear



Bigmen
Number of
Men 10
Number of

Wives (ever) 39

Garden Area '
Valley (ha.) 2’26
Garden Area
Slope (ha.) 0.66
Brideprice
(number of
pigs/wife) -~

14.8

Brideprice
(other
valuadbles/
wife)

4.9

Number of S
Plgs ) 3 T~ !-h'?
{(current) '
Bigman 3
Index

Ag-
nates

15
2.6

1.71

0.49

11.3

bk

8.1

2.1

- Natal

Non-
agnates

18

2.0

1.24

" 0.79

12,2

L.9°

3.2

2.1
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Immi- To-
grants gether
6 " 38
2.2 2.3
0.57 1.31
0.43 0.51
17.0 12.5
5.6 h.8
5.7 - 3.9

1.8 2.1

Table 8: Socléi and<Eéonom1c Characteristics of
Kapil Male Family Heads over Age Forty
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' . 11
-somewhat less well integrated. To see how a social
difference might appear in these terms, Table 8 includes
the same array for the ten bigmen in Kapii clan (six ag-

nates, -three nonagnates, one migrant). Once again the -

-~ ' ~

~sample is too small and variability too large to show
high statistical significance in comparison to other types
of ﬁen. Howe;ér, fhe difference between bigmen and ﬁhe
average of allum;h %é strikingf if bigmen do no£ pay
larger brideprices, they have moré wives and thus move
ﬁore pigs (bigmgn4—14% of the population;-paid 33% of the
total bridep;icel. This ability to manipulate pigs is

the primary characteristic of a bigman.

H. Reqional Articulation and Frost
A —

y 3
This "mini-ethnography” has been offered to give

an elliptical view of important activities and ideas at
Yumbisa. It demonstrates the way in which Kapii clan is
related to its larger descent group and, to a lesser ex-

tent, to surfounding peoples.. Clan relationships provide

a weak field of rights and obligations applicable to each

_ 11A better measure might be the degree of partici-
pation in exchange (observed and reported), but such a
measure is beyond the scope of this analysis.
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individual at birth. A stronger field derives from one's
genealogical relationships. Thus a person has certain
potential helpers and certain obligations to focal in-
dividuals on thé basis of genealogyf He has potential
ties to iédividuaih and local groups éeriving from these
obl igations. Oh tﬁe basis of hatal resources the person
actualizes specific'ties. Marriage {both ego‘s and his
relatives®) isre;peCially important_in this régard Because
it is the oniy way\to extend -ties beyond ﬁhose one is born
with. The result is an egocentric social network whose
major expressiéﬁ occurs in the exchange system. Taking
a regional view,.theSé networks form a complex web of
rélationships ambng,individuals which in turn condition
the relati;%ships among clané.

No individﬁal escapes_cdmpletely from this web and,
in particular, a-maﬁ's succesé, in emic terms, depends on
his activities-in .this context. 1In etic terms, male ex-
change obligaﬁions and the resulting networks might be
termed the "social glue"_which binds members of a clan .
together, cements relationships outside the clan and re-
joins clans that have been broken apart by warfare. These

bonds then serve functions outside of the exchange systemn

itself which will now be exemplified.
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1l
In 1900, 2'194»1, 1972, and on many occasions in

between, frosts have inducéd food shortage of such severi-
ty that all or some of the families at Yuﬁbisa have been
obliged to seek refuge elsewhere.; Informants allege ﬁhat
every other year frost kills at leas; some sweet pﬁtatoes.
Let me stress that ‘the occurrence of frost is variable.

It may different;glly affect plants in the same garden,
gardens in.the_Samé valley and/or valleys in the same re-
gion. Hail and drought may also ﬁe a cause of food short-
age and temporary migration may be-desirable in the face
of warfére. Migration utilizes social networks which are
based on exchangéfactivities similar to those of Central
Enga areas which experience little or no frost (see
Chapter V for gompa;ison).

Hhen héﬁsehqld food shortages occur, for whatever
reagohsqhtheffipst social response is to share garden
pféduce within the clan,pariéh (see Chapter III for tech-
| nologicai responses). Cboperatiﬁe labof among women of
diﬁferentfamilies is common, suéporting this practice.

The major "line of defense" against local food

shortages affecting the entire Yumbisa valley is the

2Dates prior to 1940 are approximate.
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dispersed garden sysﬁem. Because of the nonlocal nature
of segments and widespread mérriage ties within the re-
gion, a man ma;‘maintain garden rights in nearby areas
where frost threat is similar or slightly.less. Iﬁ addi-

tion, some have gardens in low frost risk areas (see

Chapter III). Thus if one garden area does not produce,

another hay.

The main-response to a regional food shortage is

-

temporary migration’, which is examined below. Few people

can be supported on resources of the local bush. During

the 1941 frost,wtwo men survived at Yumbisa in this man-

ner while 46‘peop1q—are said to have died.

13

The frost we observed in 1972 was one of the

- e
T
most severe in memory, comparable to the one in 1941. Un-

like the lattér,I;; option to migration was available~~-

government and mission relief. INevé:theless, 60 percent
of the population of Molopai péople of Yumbisa_ggggg to

leave;. This was due laréely to a certain skepticism and
unfamiliaﬁity cohce;ning such novel social behavior as

relief. Those who remained indicated they had inadequate

-

13See Waddell (1975) for details of this frost for
the greater region.-

i
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ties to potential hosts.

The 56 families from Kapii, Epee and Meoko clang
who migrated went to the Lagaipa valley from Laiagama
westward {1 1/2 to two day's walk with pigs and children)
and to Porgeré (about three days' walk)--see Map 1. Al-

most two-thirds of the population that normally resides

at Yumbisa migrated. Of 90 families in all, 31 left in
whole and 25 in part, plus young men who were too mobile
to pin down. These families found hosts in 24 localities

distributed between the Lagaipa and Porgera with 12 fami-

y . '
lies concentrated in one locality. About half of the

families went to thé same place as the husband or his

father had in 1941. Overall, about six Yumbisa people

r

stayed with eacQ host (range 2-13 persons per host).
l!‘

Only three families stopped at a first location before

settling at a second.and only one family returned to
Yunmbisa unable to find refuge, although gome other in-
dividuals who went out to evaluate their possibilities
returned as well. They took aboqt 132 (86%) of-their own
pigs with them leaviné the remainder(at Yumbisa.

If the frost-burned Yumbisa valiey had dampened
spirits, they were quickly revived in the hosts' valleys.

It was a time of increased socialization with the



113
tremendous influx ofrpeople from all over the Kandepe
area.  Many‘nights were spent .in courting the young women
and “bﬁsiness“ dances were held at which pork and taro
were sold. 3p§p1g were seen visiting all around, young

-

men touring the whole circuit. There was continual comiﬁg
and going between Yumbisa and lower elevations and the
latest news from "home," usually quite distorted, spread

: : 3
rapidly. But all was not play and the migrants soon began
Y . - - .

garden work either }n "rented" gardens, "given" gardens
(see below) or thé host'é-gardens. Although two families
1purchased focd oqp;ight (giving, for example, a pig for
the right to harvesf an ongoing garden), the majority re-
planted what they_ate. The produce'of replanted gardens
would be ea;;n when mature or returned to the host. Even
people who returnéﬁ to Yumbisa before the maturation of
first plantings, frequently came back to their migration
ugarden to harvest that which they had planted.
Everyohe Qas hosted by a relative of some sort.

However, the connection was 6n océasion rather tenuous as
in the case of the man Lenge who took his family to stay

with his WiMoSiSnSnWiMoFaSiSnDaHu! {See Figure 6)

He was in a joint party consisting of his WiMoSiSnSn
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(Yalini--a parallel clan member) and the latter's WiFa

(Mota-~a parallel subclan member)and Pumbu (parallel sub-

s

clan member) who was the focal person that sought his own

SiBu (Pokion) as a host. Mota is a migrant to Pao sub-

clan (iiving at his wife's place) and- Pumbu is a nonag-
nate. Such connggtions are better understood in terms of
descent g;pups. Thus Lenge weht wifh his péfallel sub- -
clan I-'s.x'or'n,"‘ Yalihi, to the latter's host while Mota ac-
companied his lineage "son," Pumbu, and Yalini his pa£a1~

lel clan "brother,” Pumbu. That a relationship of "known"

genealogy exists in addition to cognatic descent and

A

group membership, is important though it is not, I think,

essential. What is eésenﬁial is that the individuals be
) | .

on relétf&ely goothgrms as far -as personai networks go.

In the 194i_frost when almost everyone was oblided to

find a host, such relationships among the migrants--group-

ing with an individual who had a secure host--were more
;‘\, ! ‘-’

commoen .

-In 1972, however, most of the relatiohships of male
head of migrant family household to male head of host
héuéehold could be described in four primary kin desig-
nations or less. These relationships are further con-

densed and summarized in Table 9 where ego is male head
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Zgo*®s -MoSrWiBr

_ Number Sxchange
Relationship of Host of Hosts Relatlonship.

[ | ' .
Bgo's own lineage or 11 Ialta helpers
clan _ (Assist ego for

laita In which
N he is glver.)
Bgo’'s Wi natal lineage 11
Ego's WiMo natal‘lineage 2 ' '
. . . Primary lalta
Rgo's Mo natal lineage 2 reciplents
| . (Recelve lalta
2z0°’s MoMo natal lineage i from ego.
Bgo’'s FaMo natal_ llneage 0
Sn of woman of ego's 6
lineage ' : Iaita glvers
Hu (or his Br) of woman 5 Eglgeolaltg
of ego's lineage ' _ g0
Ego®s SiHu linéage ; 2
; _
Sn or 31q; of woman of 5
ego’s Wi or WilMo natal Possible
lineage secondary laita
- reciplents
Sn of woman of ego's L (¥ay recelve
Mo,MoMo or FaMo natal "improper"”
.1lineage lalta from
ego. )
2

* Ego 13 male head of migrating household.

Table‘Ql

to Migrants

elatlonshlps of Migration uosts
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- of migrant household and the hosts are grouped according
to corporate groﬁp membership, genealogiéai relationship !
and their corresponding exchange relationship. fhus

eleven migrants took refuge with individuals who would

¢

ordinarily be their helpers in the lait; pingi, fourteen
with individuals who might give laita to them, fifteen
with primary rgéipigdﬁs-of éflgigg they might direct and
eleven with éossible secondary_lgigg recipients. The

last category constitutes a large residual class of af-

—

' final relatives of various sorts {excluding wife's ag-
nates and lineals) who are not ordinarily given laita

" but who may receive it as fepfesentatives of . the appro-
) r
priate (primary) group as explained earlier. Now,recall
ﬁhat some'ﬁigrants borke§>"rented" gardens and some were
"given" garéehs, Recall too the discussion of.bride—
price as "buying" a wife. In a similar way here, the
gardens are not. “rented" in.traditiénal terms. Sophisti-
cated (i.e. somewhat Westernized)'infdrmants like £o
compare traditional exéhange activities to their dimly
understood view of the white man's Fbusiness." wWhat thefl
see dimly 1is thelimpersonality and finality of Western

" monetary purchases (which is not to deny they may ulti-

mately recognize certain advantages in that type of
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transaction). The fact remains that giving some pigs to
the host to acquire the use of a garden or not doing so
is based ﬁpon traditional ideas of the existing relation-
ships between the two individuals. In the 1941 migration,
a similar distinction was reported but it was not (of
course) called “business." It is the trgditional rela—
tionship that i?‘ofiinterest hefe.

| The exchange categories of Tabie-9 are reproduced
"in Table 10 which adaﬁ the nﬁmbers bf‘migrants whq "rented"
gardens and thé""réné.“ The category of laita helpers has
been divided by removing ail migranté of a lineage of

Meoko clan and placing them in the category "Meoko ag-

nates.” I iﬁterpret the resultant array in the following
) . ) :

manner. Edo may go to his own agnates and be assured of

hospitality if he has maintained the agqnatic relationship

of mutual assistance. Some of the five Meqko families who
went to aghétésfandiwho_g;;‘paid (high) for garden space,
Am%intained that ﬁhe} simply felt pity for their clansmgn.
Of the other six migrants who stayed with agngtes, only
one paid (high). rNon—Meoko péople éxplained that they and
thé.other agnate who paid did so because they had not pre-
viously kept ﬁp their obligations of aiding fellow clans-

men in pig preétations. Once again we see the difficulty
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Exchange : Amount Fean
Relationship . Patal Pay

of Host: - Number - Number (Number ~ {Number
Migrants... of Cases Paid of Plgs) of Pigs)

Talta helpers
IAgnates-- é
other than

Meoko clan)

Primary lalta -
recipients 15 3 3 1.0

Lalta glvers' 1b 7 7 8.5 1.2

Possible

secondary : _ '
latta - 11 6 - 10.5 1.8

reciplents tL T
Ialta helpers

{Agnates-- 5 5 11 . 2.2
¥eoko clan) : - : .

Other? 4 2 2 1.0

All - 55f ol 38 1.6
y _

1 "Plg equivalents”--three "pigs" were cash payments.

2 One migrant went to his "sister®s® boyfriend and one
to his own nonlocal garden. Three others went to their
own gardens but required hosts for housing, etc. Two
relationships: no data. ‘

One mlgrant who returned without flndlng a host is
not counted. _ .

Table 10: ¥*xchange Relationships of Migration
‘Hosts and Garden Payments
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of concentrating on local memberslof one's network to the
exélusion of geographicélly more distant kinsmen. Three
Meoko fami;ies wh6 live at.Katikati (across the valley

j

from Yumbisa) migrated to the same hosts and all three
paid as well. Thus the state of activation of one's net-
. work 1is important to its utilization but delinquency in
meeting obligations can be rectified. This principle is
likely acting iﬁ the cher cases as well‘but is ﬁot as
clearly demonsterle.
UThe next c§£egory of -hosts who offer secure refuge
are those people who stand to receive a laita directed by
the migrant. Two of the three payments in this category
were su;rounded-py“mitiéating circumstanges; One man who
stayed wggh his mother's’ agnates brought with him two
other familieé who were his affines. Thus the payment
(two pigs) may havg actually been from them. In the other
cése, there was some doubt about the exact relationship
suggesting that the migrant's host may not really have
been his mothef's mother 's agnate..

In the case of possible secondary laita recipients,
the hosts who received pay are indistinguishable from
those who did not iﬁ terms of genealogy. Given the geo-

graphical distance, it would appear that. some of these

hosts doubt that they will receive laita and get what they
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can while others may be better articulated with the mi-
grant or hope to use the hospitality as an indication of

active relationship and thus claim laita later. O©One such
l'. .

migrant gave .five pigs to his host for the latter's use

in a pig prestation. They are MoSiSn to each other

—

which is a close relationship often leading to mutual sup-
/

port‘so in all likelihood the migrant will subsequently
receive pigs_from his host. Nonethelesﬁ, secon&ary_;gigg;
recipients afe legs secure hosts and on the average re-
quire 1ar;er paYﬁént.

Finally, thése individuals who are potential laita

givers appear to be a poor choice of host in terms of

having to pay.’ Howeﬁér, like so many exchange interac-

*ﬂy_

tions one tries to "have his pig and eat it too." 1In this
case the migrénts habe; in a sense, buttressed ﬁheir tie
to the host and may hobe thus to encourage a laita through
further interaction.

The basic cultufal principle, as I intefpret it, is
-that the giving of pigs_impliés their return, but-realiza—
tion of this exchange rests upon the maintenance of the

o

relationship and adroit maneuverings, persuasion and so

A

forth. Channels thus maihtained,can also be used for

other favors such as usufruct land grants, aid in warfare,
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. and sharing of resources such as pandanusf In general,
hospitality is an qbligation which is simély part of the
normal reciprPcity between kinsmen. I never encountered
an instance ih the two and a half years that followed .
the migration of reference to hospitalityfas implying any
other qbligaéions. SéQeral of the.migration hosts ﬁame
té Yﬁmbisa to share in the pandaﬁus harvest but nonhosts
camé'as_well., M |

Thus,bno migrant (poésibly excepting the two out-
right purcﬁasersfof garden contents) had to pay fof their
food or hOUSihg_QEE se. Rather the giving of pigs is part
of exchange manipulations hng'the maintenance of social

ties. Obviously, the two realms are tightly interrelated.
r -?. . . -
Similarly nonagnates are ‘incorporated into. the landhold-

ing corporate group through laita pingi and subsequent

reciprocal aid inﬂexchange activities.

In brief recapitulation then, the case of frost mi-
gration demonétrates both the utilization of network ties
for.purposes not diréctly related to exchange and the
concomitant, pervasive manipulation of thbse ties with
regard’to exchange. The importance of‘exchange énd net-

work ties is critical to elucidating the nature of social

life at Yumbisa. Thus we have considered the ideclogy of
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descent and its variations with respect to clan composi-
tion, the cross-cutting personal networks in terms of ex-
change, bigman ;;tifities and mutual assistance, and the
observed output of their interaction. With this sketch
in hand, we may.now turn to an examination of agricul-

tural practices and environmental constraints to pave the

way for an articulation. of these factors.



CHAPTER III

SUBSISTENCE
_ A. Bush

Kapii contiguous1 clan land comprises approximately

25 square kilometers, the exact boundaries of which are

B
-

difficult to éscertain in thé ténglé of forested lime-
stone ridges, vallef;; sinks and peaks. The northérh
reaches are.especiaIly vague because the nearest heighbor-
iné group inrthat direction lies néa:ly 25 km. away. In
the other directions,. where;neighboring groups have adja-
cent pandapus gfdveé, boundaries are precisely claimed -
and sometimes marked by blazed trees. On the total area,
about 18 square kilométers is pandanus bush or land too
stéep or high to be ﬁuch frequenteé except for occasional
marsupial hunting. - This large forest lies generally
-nabbve‘2,700 m..with one peak (Lipitaka) rising-to 3,100 ﬁ.

The montane rainforest consists of mixed species of trees

1In addition, Kapii clan has a‘'small but important.
pPiece of clan territory at the ancestral home (Kiteli/
Bipi)--about six hectares of valley gardenland (see Sec-

tion D: Dispersed Gardens).

124
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- although beech (Nothofaqus) occasionally forms single

species stands énd pandanus tends-to cluster in small wval-
leys. Mosses and a host of other plants commonly cover
the tree trunks. In the deepest forest the ground is
fairly clear but whenever there is an opening in the

- canopy, ground—EOQer igs profuse. Major resources of the

area are pandanus nuts and marsupials but certain fungi,

various ferns; a fruiE’locally called matakombe and a

few other speq}es are sometimes eaten.
Hunting is not a commecn endeavor for most married
{
men, and it provides little input to the diet. Young men

occasionally spend a night in the bush attempting to tree

a marsupial (Phalanger sp.) aided by their dogs. How-

r -

ever, when a number of marsupials must be given to a new

-

bride's clan, for example, the groom and his helpers can
Sriﬂg back a couplé of dozen in a few days.

B The principal dietary contribution from the bush
:is wild.pandanus which occurs throughout the area.- Every
tree is ciaimed by someone.- Thus almost all of the bush,
even far from valley reéidences, is divided by subclan,

lineage and individual family. There are a dozen major

A

groves where tfees are sufficiently clustered to warrant

the conétruction ofﬁsemipermanent dwellings, and where
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compet;ng vegetation is controlled to some extent by

cutting out the undergrowth. Pandanus yields seasonally

. have pandanus land

in January and February but, it is said, only in alternate
years are numbers large. Observations of three harvests
fit.the seagongl éattern. At such times,‘thg valley is
ail but abandoned as everyone who can walk or be carried,

along with the pigs, "goes bush.” Individuals who do not

in the deep forest nonétheless bqild

a pandanu;Vhousé even if it is next to their valley house.
This provides space for drying the nuts in the rafters.

At this time,‘tbo,Lﬁéth sexes reside under the same roof,

carefully dividing the hOUSeﬁdowh the center with the

)

~

pigs in stalls behind.

.‘Thérpandanus harvest is a time of great festivities

"and pigs and peaple grow sleek on a diet of almost pure

pandanus.z It is the sole storable foodstuff. What can-

not be eaten in the two weeks to one month of harvest is

dried and carried back to the valley. Although tales are

told of saving pandanus for years, very little is in

evidence three months after harvest. It is a premium

2Pandanus is high in caloric value (588 C. per
100 gm.), protein (10.7 gm. per 100 gm.), fat {59 gm. per
100 gm.), thiamin and niacin (Peters 1958). '
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foodstuff frequently given to relatives who live at lower
.elevation where it does not grow so plentifully. These
relatives often come to share in thé harvest.

Pandanus‘disputes are currently the major cause of

interclan fighting. The pax australiana does not extend

into the forest effectively and during both harvests that
I observed, the clan mobilized for warfare with neighbors
over boundary disputes. EHappily nothing came of it but

I —

Iitigation, though in other years people were not so for-
tunate. Extraéian’aﬁimosities are somewhat dissipated be-
caﬁse of dispersionuand because of intraclan quarrels
which are legion. There never seems to be enough pandanus.
Poaching and bopndary disputes wiéhin the clan are commoﬁ,'
often leaéing to physical violence aﬁd endless settlement

procedures.

Bordering the major habitation area is about 2 1/2
square kilohete?s of bush which is comparable in topoqraphy
to the area already cleared fo; slope gardens. It is
dotted with éandanus and partially cleared by.conétant
demands for firewood. There, undergrowth 1s much thicker
and various resources are sought: the berries of Rubus

|
rosaefolius and the introduced cape gooseberry (both

eaten mainly by children), Oenanthe javanica, ferns to
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cook with pork, fungi, passion fruit, pandanus, marsupi-
als, wood. for construction, the shrubs from which string .
bags, ropes and traditional mén's loin cloths are-hade,
and-so forth. Pigs graze there. This area constitutes
a land resource which could be utilized for slope gardens
without walking farther from houses than for current
gardens.

On thé/valley side of current ga;dens lie about
1;1/2 square ‘kilometers of swamp which is too wet to sup-
portltrees and'isaéf little use. On rare occasions a

Y,

duck may be snared’in this area, and swamp grass.is burned
during the dry season with intgnt to produce clouds and
prevent frost.‘ Of the rgmaining é 1/? square kilometers,
52 ha. ishzn valley forest which provides some firewcod,
Pig fofage, pandanus and a few edible plants. A small
stand of podocarps occurs in the southwest corner and the
remaining trees %re small and scrubby. This 52 ha. is
the remainder of the valiey bush from which the primary
gardensrwefe cleared and this process is continuing at a
slow rate. Of the overall clan land, then, 7-8 percent

has been cleared for gardens: 86.29 ha. slope and 103.40

ha. valley {see Map 2).
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Map 2 is in Appendix 5
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B. Valley Gardens

Some_??perc?pt of sweet potaﬁo mounds are made in
valley gardens which lie on a gentle slope of about 25 m.
drop per kilomete; (1.5 aegrees). This is inspfficient
to drain the garden area so a system of ditches has been
dug baseﬁ'on niné méjor channels, the most .extensive of
which are 1.62 km. long and exteﬁded-far into the swamp.

A system of subpa;éllel ditches and lateral drains results

'in a neat rectalinear pattern of gardens. Boundaries are

ofteq_marked, infﬁdéition, by planted £§nkets (Cordyline
sp.). Péndanus treqs;ére preserved in the gardeng but
only survive in ;hose cleared lesquthan 35 years ago.
Wit@}n these boundaries sweet potato mounds are
constructed in well-aligned rows by heaping.up_grags from
the surrounding afea, ditches or nearby fallow gardens
and covering with well-broken earth.' The grass centers
ofteﬁ weigh over 27 kg. (green) and may contain weeds,
sweet potato vines, and any other green matter lyiﬁg
around. The reSglt is a round‘mound;standing on the aver-
age, 0.83 m. high and 2.04 m. in diameter containing 0.8

cubic meters of fill and 0.4 cubic meters of earth cover.

In unusually wet gardens, mounds occasionally reach 1.2 m.

-
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in height. A woman.takes 45 minutes ﬁd one hour to mound
thg earth -and ;omewhat_less time for‘gathering grasé,
hauling it and pré;aring the ground. During the dry sea-
son five or six mounds is the maximum daily work of one
woqan;;about twd’mounds in the wet. By harvest time (nine
mqnths)thé mdunds have subsided to 0.41 m. but the,gfeen
métter has not fully decqmposed. Thus é core of porous
material protects the tgbers from-rottihg, an important
reason-for;muich mounding according to the gardeneré. i
When prolonged érougﬁtoccyrs, the technique is disadvan-
tageous since the piantp;(eSPecially young ones) are
raised above'ground level, but an excess of water is more
often the g;obiém than drought in valiey gardens. High
mounding servés also to raise younger plantﬁ above the
effect of light frost and mulching raises the internal
temberaturg of‘the mound through decomposition (Waddell
1972).
| “Upon.completion of the mound, bunches of three ma—.
“ture sweét potaﬁo vines cut to 0.6 m.‘length are thrust
into the earth.just above the grass fill at eleven loca-
y ,
tions (0.6 m. above the base) until only the tip leaves

are showing. Four or five different named “varieties”

(of at least 27 currently planted at Yumbisa) are commonly
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planted in.theT;ame mound. If the garden has just been
removed from fallow, nearly the full range of food crops
is planted. T?aditional subsidiary crops, also planted
" in the mounds, are as follows (see Table 11 and Appendix 1

for list of cultigens): taro (shoots planted in pairs
'arqund the base of the mound), sugar cane and Setaria

“

palmaefolia (cuttings planted in pairs around base-—the

‘latter rare in valley gardens) and greens--Rungia klossii,

Roripa.sp., Solanum nigrum (seeds sprinkled over the sur-
face). Introduced crops are Irish potatoes (tubers into
sides and tops of mounds--but often a volunteer), Chinese

cabbage (seeds sPrinkled on top--replacing native greens

4

to a large’extént) and cébbage, éorn, onions, peas and
beans (Q;;ds or'geedlings around the sides). Chinese cab-
bage and cabbage flowers are eaten as well. If the garden
~ has been plaﬁted several times in'succession, it will
likely contéin only sweet potato, Irish potato, Chinese

cabbage and taro. Planted in wet places between the mounds

- ig Elaeocharis sphacelata, the plant from which women's

skirts are made. Taro may also be planted in the small

lateral ditches.

Mounds are clean weeded at about three months and

six months, the debris is thrown down in the grass between



Crop

Sweet potato*

Irish potato
(planted + voluntéer)

Chinese cabbage
Cabbage

&»
Taro

i *»
Sugar cane
Halze

Setarla palmagfolia'

Other nativé greens’

OCnions
Peas
Beans ' L

Turnlps2

*
- Traditional. -

1

Percent of
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Gardens in  Mean Frequency with
which Crop which Crops Cccurred
OCccurred in Smmple of 2780
(272 Mounds {Number of
Gardens) Plants per Mound)
100 33.00
49 planted 75+
volunteer 2.00
46 «88
Lo 29
37 .52
14 .08
11 .28
10 ] 21
L - takanit .05
: )19 auwa ?2.05
6 . .02
6 - .09
2 .01
.2 .01

1 Occurs almost exclusively 1in slope gardens.

° Turnips were introduced durlng the famine relief effort.
Silverbeet, sunflowers and ‘brussel sprouts occurred in

three gardens and originated in our garden.

Several

patches of rice (frbm the relief 1ssue) were also growing.

Table 11: _Extent and Frequency of

Individual Crops in Gardens
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mounds. Around_}he'fourth month Solanum nigrum, early
peas and thnese cabbage can be harvested. 1Irish potatoes
and early éabbagé mature in four or.five months; late
‘maturing cabbageg and peas in five to six monﬁhs. Sgtaria
palmaefolia is ready for harvest in seven to nine months
apd_can be'contiﬁuously harvested thereafter. Sweet po-
tato is hér;esﬁéd} on the average, after 41 weeks but the
larger-tubersimay be gleaned'at 31 weeks and, on occasioﬁ,
harvest is not completed until the 5lst week. Ordinarily

/

the larger tubers are taken somewhat earlier than 41 weeks
and, 1if sweet potatdﬁis.plentiful, the smallest tubers
may be left in—the groungwfor-the pigs to forage. Taro
planted in the gardensg is incorpgrated into the ne#t
éeries‘of wounds, which are céﬁstructea in the intersticesr
-bf ﬁhe last serieg and after those mbunds mature it is
frequently harvested. Thué ghe usual interval'fpr taro is
19 months or more even though informants say 28 months
(three sweet potato harvests). is ideal.3'Sugar cane takes

the longest -time, though, requiring in excess of three

years to yield large canes. Undér good conditions a one

3raro grown in traditional mounds in our garden
reached its maximum size at 27 months and was somewhat

larger than ordinary.

4
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meter cane takes two years. All these maturation/harvest
times are depéhdent on the severity of drought, occurrence
of frqst, andlavailability of aiternative foodstuffs near
haryest tiﬁe.' N

Ideally; garden production is continuous through-
out the year, ;ut a certain rhythm derives from the fre-
quent occurrence of frost. When the sweet potato vines
aré killéd it taﬁ;s épproximately five months_for regrowth
to reach_a length deemed adequatefor;ﬂantingo Thus a
killing frost/in September leads to a flurry of garden
replantihg iq Mércﬁi iAlso, since many families maintain
gardens in:areas up to pwo days' walk away, they must move
to that location Fo harvest and replanf those outlying
ga%dens. This is most likely to occur when food is scarce
a£-Yum£isaf So }he‘¢yc1e that beginé with'a killing frost
is maintained until it decays to continucus planting or
a new cyéle is activated by, another frost.

_Fallowing occurs in three waysﬁ a briéf-lapse be-
fweeh plantings, a short fallow and a wet fallow. A tran-
séct of 100 garden plots (see Map é for location) was ob-
served at intefvals of two to four weeks and revealed the

following pattern {see Appendix 2). Fifteen plots were

fallow for the full period of observation. Of the
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remainder, 38 percent were in continuous cultivation ex-

-

cept for a:peFiod of less than a month during which old
mounds had been harvested but the new garden had not been
completed. This brief lapse is insufficient for new grass
to develop. hPigs are commonly staked in such gardens and
turn the soil extensively.

Soméilé percent of the gardens exhibited a short
fallow averaging 3E.§eeks long; This is sufficient time
for a good ;tand'of grass to develop which becomes the
mulch for later mounds. However, another 16 percént of
the gardens were faiio; at the beginning of the period
and a similar proportion at the end. Observations of other
gardens suggest that individuals Qho have more available
Lahd may i;t soﬁe lie fallow for years which would in-
crease ;he average;short fallow period. The.igggl for
- short fallow is five sweet potato harvests (about four
years).

The wet fallow is achieved by letting laterals fill
wi;h'vegetation and not maintaining_maﬁor drains. Large :
blocks are thus inundated. 1Ideally, if a young married
man utilizes a certain segment of garden that his father

also cultivated, he will then fallow it until he is old.

This gives a wet .fallow period of approximately 20 years.
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Areas currently_in this state are readily apparent on
Map 2 by the 1argér gsize of the plots. The lérgest such
area, in the southwest portion of the valley {(Map 2b), is
now rgady to be reopened. It was cléared in the 1920s and
1930s, culf;vated for perhaps 20 years, fhen fallowed.
One of the prin;ipal land owners renewed the pig fence
" before our ﬁrfiyal prebaratory to cleaning the ditches;
 However, his® lineage brothers were not yet interested in
reworking their plots since other land was preferred.
Unless he wishgs to undertake the considerable labor of

clearing the ditches by himself, he will have'tp await

their decision to help.

C. §Slope Gardens

Tr

Some 94 ha. of slope ground have been used for
gardening; In%April 1975, 5.92 ha. (6% of the cleared
slope) was in garden. Cultivated slopes range up to 35
degrees for ﬁhbrt falls but are more coﬁﬁonly of the order
of 25.degr;;s or less. Basic mounding technique is similar
.to valley gardens but a developmentél cycle can be'ﬁecog-
nized. The first planting after clearing results in
mounds which are somewhat wider and loﬁer than for valley

garden. Fill is likely to include pandanus leaves, ferns

and other vegetation from nearby forest. Subsequent
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Map 3 is in Appendix §
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plantings result in mounds which are progressively smaller
and the number of sweet potatc bunches drops to eight or
nine. Slopes Are preferred over valley gardens for tradi-
tional nonroot crops. But, as with new valley gardens,

the first planting consists of most cultigens (including

taro and SUgaf éane) and later may be only sweet potato.

Beds of ash from burned clearing debris, are frequently

used for cabbage seedlings.

Since it is. expected that sweet potato. production.

will deteriorate rapidly, only three or four successive

plantings are made after which the garden is fallowed for

-

a similar period. Most sldpe gafdens were apparently

] t
&

abandoned after about 20 years of -such cultivation, but

bl

. > -
one small area cleared about 40 years ago-is still in pro-

duction.. Gardens must be recultivated before the "pit

pit" takes hold. "Pit pit" (Miscanthus floridulus) is a
tall grass, commonly thfee metgrs high, and dominateé the
garden abandoned more than a few fears.‘ It is very diffi-
cult to réﬁéVe; and only two gardens were made on slopes
covered by it during fieldwork although cleariﬁg technique
is well known from other areas. These slopes are consid-
ered to be nearly useless and men would rathe; clear peri-

pheral forest than "pit pit." This grass is not



140

purposefully burned since it surrounds most of the houses.
_.Excepting_pbckets of deepef soil, slope gardens are
clearly recognized to be less productive than their valley
counterparts after the first few plantings. They are none-

theless of cons;derable value. Traditional nonroot crops
including sugar:cane, are favb:ed on these siteé {90-100%
of all plantingg on slope 6: valley) and cabbage is strong-
ly represented-és Qell (44%) . But the major advantage de-
rives from enhanced drainage of cold air which significant-
ly reduces the threat of frost. Th?g ;as apparent during
the early (lighter) frosts of 1972 in which slope gardens
were largely spﬁreg. Mulch mounding aﬁd clean weeding
further ameliorate frost damaée.' As a result, a family
with sq@e“siope garden may be better ;ble to cope with
iight frost. ﬁounding also tends to concentrate the thin
layer of topsoil which is particula?ly important in later
plantings. Slope gardens are never, of course, inundated
during overly wet weather as occasionally happens_in valley
gardens when ditches are not adequately maih;ained. Peri-
ods of dFought,_cn the other hénd, can virtually halt
sweet potato growth in slope gardens.

Another type of garden is made near residences,

-

comprising one to twenty mounds. Composition and technique
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1s generally the same as any early post fallow planting
‘but the crop inventory is greater. Introduced species
and rarely occufring plants are tried in these house

gardens: beags, beetroot, pumpkin, carrot'and gourd.

Tobacco 1is gro@n'around the house, beneath the eaves.

D. -Dispersed Gardens

- The mainﬁénanqe of gardens outside of the Kapii
local clan area is critical to the subsistence adaptation
at Yumbisa; The-strategy of dispersed gardening can be
seen as a direct response to the frequent occurrence of

) \

killing frosts. “As mentioned earlier,.a frost which

terminates garden produétion results in temporary migra-
tion to lower qiévations. When such destruction is wide-
spread (as it wa; in 194i and 1972) the only recourse is
migration to frost free or nearly frost free areas. For
more localized frds;s, gardens in similar or slighfly

- lower frost risk areas may provide re;ief. In either case,
absence results in a period of shortage ih food production
nine months later when the sweet potatoes that were not
planted ‘at Yuﬁbisa would have matured. At that time, too,

or somewhat'earlier, the gardens planted at the host lo-

éality of the first retreat mature, thus calling the
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migrants back again. This cycle continues but is slowly
damped outAby'shortening or extending the nominal harvest
time of the sweet potato.. Differing strategies on the
 part oﬁ individual families smooth out the fluctuations
for the whole clan.

Records of peoples' major movements were kept and
the estimates of population present at Yumbisa are pre-
sentéd in Figure 7. Aﬁ examination of this graph reveals
five migrations-deriving from the frost of 1972 énd two
pandanus harvégts (during which most of the populﬁtion
was absent).)ﬁ?he first migration ih October 1972 began

\-.

the cycle a§ a\%argerportion of the population retfeated
to mainly frosgjfree_a;eas as explainéd in the preceding
chapter; Hgny retu;ned to Yumbisa in January 1973, then
immediately wengjto the bush for the'first pandanus harvest.
By March, sweet potato vines had grown long enough to
plant and gardené were made at an unprecedented rate.
Pandanus, maturing Irish potatoes and greens provided sus-
tenance. Slowly the second migration occurred aé most

¢ ,
{but not all) of the migrants went back to harvest the
gardens planted‘dﬁring the first migration. At this point

seventeen families, .including some who did not migrate

the first time, went to Kiteli/Bipi where gardens which
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were planted just before the final frost were ready. (The
matuge gardené there derived:in part froﬁ_a cycle initi-
ated by the frost of 1971.] - | o |

The third migration was somewhat more complicated.

-

Informants report that severe frosts (and sometimes hail
damage) result in poor sweet potato production from the
early first‘pianting after the event. This is called a
- nia and spparently does not cbmmonly occur in'the slightly
loyer'Kandepe area. Tube;s are characteristically small,
lpng, thin, and hairy.4
The nia and the resultant third migration were not
synchroniﬁed with the initial cycle and this presen£ed
difficultiés.l Moreover, the govefnment relief effort had
been termifated .a few months earlier. When relief was in
‘affect, retﬁrneés could coun; on at least a minimum fétion
‘of rice and sometimes fish. The nia food shortage had to

be dealt with purely by traditional means. Several strate-

gies were employed.

. 4Suspecting that this might result from planting
vines that were too young, my wife and I ran trials one
yvear later. Women assured us that the youngest vines
{four months old--barely long enough to plant) would die.
Their yield, however, exceeded that of the older vines.
Whatever the cause of the nia may be, it is not simply
attributable to planting young vines, though planting first

reqrowth young vines is not ruled out.
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1. A fewifamilies simply did not return to Yum-
bisa-from earlier migratiqn.

2. Some families could still harvest gardens
planted on their host's land late in the first migration
and they returned to those hosts.

3. Many families utilized their own dispersed
“gardens (in semi-coﬁtinuous production sincé the first mi-
gration or before). This included gardens at.Kiteli/Bipi
where it was necessary to harvest immature tubers .

4. Others joinéd families thét had employed one
of the above three strategies.

5;\ The rest stayed at Yumbisa.déspite very low
] 7 . |
levels of éweet pofato production (see Section F, Subsist-
ence Secuyqty, below) ..

In Deceﬁber 1973, garden production climbed rapidly
back to reasonable levels. By January 1974, those who had
'stayed at home and planted Qere rewérded'with good produc-
. tion while_phe "habitual® migrants were still stuck in
their cycles. The third migration~had extended the period
of ‘absence and a fourth migration fesulted from fhe pre-
vioug two combined. All ﬁamilies having gardens at Kiteli/

Bipi went there taking other families with them. This mi-

gration occurred despite high levels of sweet potato
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production aﬁ Yumbisa. 1In addition to the gardens being
'ready at Kiteli/Bipi, a large dance and a baptism served.
to further attract people. Finally, after the pandanus
season of 1975, a fifth migration was shaping up.when we
left the field. 1Its main impetus appears to have been a
‘réturn to Kiteli/Bipi to harvest the gardens planted dur—.
ing the previous migration; |

The damping of the fluqtuations_éan be seen'cléarly
in Figure 7 and suggests that it would take about three
vears to return to major reliance on local gardens. Since
' significant frosts, i.e., killing at.least some gardens,

are.allegedjto occur about "every other year,"” it seems

_likely that fhis mobility is the rule rather than the ex-
ception atrleast-for some families at any given time.

Thus for major frosts, the host option is used while lesser
and subsequent shortages tend to be met by utilizing dis-
persed gérdens.

The importance of aispersed gardens is refiected in
the following figures. Of 73 families,.forty (52%) claim
_196‘nonloéa1-gardens in 24 localities. About 80 percent
of these claims appear to be secure while the remainder

may be temporary. This total count includes the 57 gardens

which twenty Kapii families have at Kiteli/Bipi. Of these,
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about 47 are on Kapii land--the clan holdings remaining
from the period before settlement of Yumbisa plus subse-
quent additions. The full distribution of dispersed gar-
-dens-is presented in Table-lz (see Map 1 for-locations)
where localities are categorized geographically with re-
gpect to frost risk. Thg ?ategories_are derived from my
own observations and thfough questioning informants in the
areas. Boundaries.are thus approximate divisions of a
~continuunm. |

Gardens in cafegory I where frost risk is similar
to Kapii locai gardens are least useful for migration pur-

poses. However, since light frost occurrence can be

v
Lo

freakish, thef may éscape damage which occurs in local
o

gardens. These areas are within a few hours' walk of
Kapii houses and their cultivation results in minimal dis-
ruption of gardening activities at Yumbisa.

. Category II gardens are the mainstay of the dispersed
garden system{jeséécially the Kiteli/Bipi a;ea. Most of
the localities are é day's walk agay,'bUt the Upper Lagaipa
area usually}requires an overnight stop when traveling with

pigs and children. Some 38 percent of the families have ac-

cess to these gardens. Due to its low elevation, category
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I. Prost Risk Similar to Eapll ILocal
Gardens .

kS

1. TMolopal Area (Yumbisa/Katikatl
v.].l.e’)o..l.lc.l-...-.--'occcolllol.-c

.2« FKNon-Molopal Area (Yumbisa/Katikati
Valley)...-......,..........--...-..

3. HOIOpli (Outslde.of valley)l'..l.l..
&, Non-rKolopal (Outside of Valley).ssas

Fumber of families with gardens in I 22

II. Prost Rigk Less than Kapli lLocal Cardens

1. PFKolopal Land (Upper Kandepe
’ vallﬁ’ 1n01ud1n8 Kltgli/Bipi)ooo-ltco

2. Yon-Folopal {Upper Eandepe

v.lle’ ."..'Clll'.'..l.l.l..l.l-.cl‘

3. Xon-Molopal {Upper lagalpa

v.llﬂ,).ocnnoml..oo.l..vv.c....oo....

. Number of families with gardens in II¢ 29

T
IIY, Little or No Frost Rlsk

1. Lower Lagniph ValloYeesesososcvnevene

IV. ¥No Prost Risk

1. .Pofgﬂr. ANd Tarlesssccescosvsncacnvoane

10

20

0

at looality Reported

25

19

On

Subtotal 88

5?
1?
11

Subtotal 835

2)

0

Fumber of families with gardens in I, II, or III: 40 Total 196

® Does not count first migration gardens which may be ounltivated

for two years after frost,

Table 12: - Looation of Reported Dispersed Gardens

by Prost Risk
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III (about two days' walk away) is a better iocaliﬁy with
respect to frost risk but only six families have gardens
there.

~If-thé-dispersed-garden system were the only option
available for frost retreat, a large number of gardens
would have to bé kept in nearly continuous production to
be ready for a frbst any given yéqr. Given the frequency
:of.ffoét, thé“system is self—regulating; ‘Before qil out-
liers are left to fallow, a frost oécurs sending people
to their gardens where they recultivate them while living
with relativgs'if the gardens are not producing. However,
as the migration cycles damp out fewer and fewer of the
outlying gafdengraré maintained in cultivation. Thus, the

*r

worst situation,'wiph the exception of widespread frosts
such as those of 1941 and 1972, is one in which there is
sevefe.frost after_éeveral good yearslhave passed withdut
migration. As a result, in almost any yea;.of frost (e.qg.
1971) some people's oﬁtlying gardené are all fallow and

they TUSt use the host option to cope with food shortage.

E. Pigs
Valley gardens as a whole are fenced on the siope

side from pig foraging areas. Occasionally a pig may go
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around the fence or get loose while on the swamp side and
destroy some garden. More often they_find o;_make a hole
in theﬂfence- Such predations are very common and a con-
stant source of friction. Slope gardens on the forest
edge are individually fenced. Thus pigs have an open ended
pasture. They do not, however, go wild. Rather, they re-
turn to the gate in the evening and wait impatiently for
someone.to let them into the house where they are given.the
small sweet potatoes from the daf's harvest. Shoﬁld a pig
not return at nigh%, a rare event, a man may spend several
days tracking i£ déwn.

Duringthe 1972/3 food shortage, no more pigs (actu-
ally less) were-killed than at any other time. They were
lfed almoséhnothing at the house, but appeared not to suffer
for it. Apparently, resources of the bush are sufficient
to support a significant number of pigs if not people.

The actual numbér of pigs at Yumbisa was rather
difficult to determine since one does not admit to having
very many, if.ahy. After two and a half years I succeeded .
in co;nting the_number of pigs per house (though not per
indiviéﬁal). There were, in December 1974, 322 pigs
sleeping in houses aséoéiated with 423 people of Kapii,

Meoko and Epee clans which gives a ratioc of 0.77 pigs per
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person. Table 13 summarizes some further characteristics
of the pig population. Most males are castrated at three
or four months to stimulate growth and keep them docile.
Those few that remain uncastrated are the less promising
members of the litter. The five Yumbisa boars are decided-
ly smaller pigs which presumably implies a selective pres-
sure towards small size. Breeding is arranged and boars
are kept separate from sows. The owner of the boar re-
ceives one good piglet.

During the fieldwork, I attempted to keep records
of all pigs that came into or left the care of Kapii people
either through exchange activities or by slaughter. These
data together with the pig census of December 1974, a
sample of‘lhe pig population from October of 1972 made by
an agricultural officer, and my observations during the
frost migration provide the basis for a calculation of the
dynamics of the pig population at Yumbisa. Figure 8 shows
the approximate number of pigs_gggggs by Kapii people on

this basis. A fairly regular pattern emerges in which the

SThis represents pigs owned by Kapii people at any
time rather than pigs present at Yumbisa. Typically dur-
ing the migrations about 80-85% of the pigs go with the
migrants while the rest remain at Yumbisa.



FEMALES: .

MALESs . ’ Large, , .
. . S , A not yet fertile
Large - 52 .- or not yet bred
Sﬁall s ' - Large, fertile,
v . . not pregnant,

Boars 5 . S notllactating'
Potal 111 . . ! Large, pregnant. .

. —_. . " Large.

,: : a lactating

fUNSEXEnl Sl Small

Small 25 e Total

Total all pigs:s 322
L 2 1)
Sample of 16 litters in “past few months":
Farrowed live ' 79

Surviving at time of census 62 (78%)

Table 13s Some Characteristics of the_Pig

Population of Kapii, Meoko, and Epee Clans

35

23
69
186

2st
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pig populatioﬁ is allowed to increase to a recurrent
level of 270-275 followed by a flurry of pig prestations
which dramatically‘reduces numbers. The pig:hﬁman-fatio
for Kapii clanlthus,variés from 0.52 to 0.69 and averaées
6.62 over thi; period. The events that account for pigs
énte;ing and leaving the Kapii herd are listed by type in
Table 14. This compilation does not count pigs inen
within Kapii nor those given during Kapii prestation but
originating from outsiders and going to outsiders. It
thus represents input and output (both by exchange and by
killing) to the Kapii herd as a whole.

The most dramatic feature of this array is the loss
of pigs from the Kapii herd. Since7146 pigs were eaten
at Yumbisa, the net loss of pigs to.the Kapii population
{mainly through exchange activities) was 359.6 This fig-
ure is likely inflated since recipients of pigs go to
the place of the givers without fanfare unless tﬂe exchange
is a 1atge one. Hence, it is quite likely that I did not -
hear of the receipt of some pigs especially in early months

of fieldwork. The figure then may be more on the order of

ONote that pigs given during the first migration ac-
count for only 4% of the loss.
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Number ’ PeTcent

b - of Pigs of Pigs
Event ' IR ourT N out
ST
laita pingl (1live) 123 223 41 . 28
Baptism (pork) ' - 37 - 5
;nitasandai'(pork) ' ? 8 .
Subtotals Lalta related 123 268 by
Brideprice (ilve) ' 73 19 24 24
Return gift (1ive) | % 12 12 1
Divoroe (live) 3 1 1 17
Subtotal: Marriage related 112 203 37 25
Sepya (pork) ) 6 19 2 2
Tee pingl ' s2 173 . 17 22
Subtotals Tee related - 58 192 19 24
Migration (1live) ' - 35 - s
*Business” {pork) ‘ - £2 - ?
Sale or oxohnnge (llve) 7 10 2 1
Dlnpute nettlemont mena yae pingi,
insult and a11 other (mostiy §EF§T ) ) 1 s
Unknown? e ? [ - -
Subtotal: Other © 10 ks 3 17
Totals. | . 303 Bo8 100£ 100%

1 Laitasanda category uncertain--may be obscured in other
categorles.

2 Probably others unrecorded--nee text.

-~

Table 141 "Pigs Leaving or Entering Kapii Eerd by Event

,
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360--still‘rather astounding. At 1eas£ two factors parti=-
ally explain this imbalance. First, during the period of
obser&ation, 27.ma;riages were recorded but only eight
‘Kapii women married and only five outside of Kapii. This
trend can be expected to alter since the cohort of eli-
giblelwomen, whiéh was cohstricted during fieldwork, will
be larger iﬁ the next few years and comparable in size to
the ma1e cohort (ség Figure 2}.. Thus, a better balance -
can be‘expected in brideprice. In a similar fashion the

temporal variation in receipt of laita pingi and tee pingi

may simply be at a low ebb. I cannot say as longer obser-
vationé would be required, but I heard nothing that could
be construed as.indicating that this was the case. On

the other Kand, it might be that this is the normal situ-
ation, and that Yumbisa serves as a pig soﬁrce foi surround-
ing grbups. -Indged the area is reputed to be a piace where
Pigs groﬁ QélL in-éomparison to lower elevations. Since

' the ideology has it that renown grows with largess in pig
prestationé, there may be a positivé impetus to such a
flow. ’Regional observations would be required to settle
this questign.

Be that as it may, the internal dynamics of pig

husbandry are illuminated by the data in Figure 8 and
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Table 14. To sustain the pig populations indicated in
Figure 8, an average population gfowth rate of 6 percent
per month7 is required. The-pig census of 1975 suggests
that about 25 percent of the pépulation are fertile fe-
.males and fourfof five pigs per litter survive. This re-
sults in a farrowing interval of 17 months compared to
roughly‘six months.for U. S. pigs. It‘would'appear on the
surface that pig proéuctioh at Yumbisa is not maxim;zgd.
However, .U. Sflpigs are fed a high calorie, protein rich
diet designed to maximize préduction. Yumbisa pigs re-
ceive supplementary feedings of sweet potatoes and a few
greens during good times (on the order of two kilograms
per day maximum for large pigs) and forage freely in the
bush eafiﬁ;lfat least, a lot of worms. If this diet were
low in protéin it could result in a poor rate of concep-
tion and/or a reabsorption of fetuses thus extending the
farrowing iﬁggrQai. Sinée boars are caréfully conérolled,
hoﬁever; bréeding appears more 1ike1yto occur at the dis-
cre#ion of the oﬁners,rather than from a nutritionally

based limitation. All in all, it is suggested that pig

Tthis is an upper limit since some incoming pigs
were probably not counted. If 52 such pigs were missed
over the observation time, the growth rate drops to just
over 5%.
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production copld'be increased if desired but that cultural
practices regulate the rate. If the lower population
growth rate of 5 percent is more appropriate, there must
be An even longer farrowing interval and gfeater potential
for increased production. Thus pig population is con-
trolled at a léQel whiéh provides at least minimally for
exchange 651i§ations and also minimizes thé"attendént"

labor of caring for ﬁigs.

F. Subsistence Security

Descriptive material in the preceding sections of
this chapter can be drawn together by examining the over-
all subsistence a§éptation of Kapii people.' Activities
that occurrto generate energetic and nutritive capacity
include those which are directed prhnarily.toward produc-

SN
tion or extraction of foqutuff and those which facilitate
such extraction, e.g., exchange as it relates to dispersed
gardéns.__The:fprmer I have characterized as the subsist-
__ence_subsygtem or inte;face between'thé épciocultural sys-—
tem and its environment. It is the latter features of the
system, those that facilitate subsistence security, which

we seek to understand in terms of more traditional anthro-

pological aspects of the sociocultural system. This is
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not to deny the importance of social and ideological
parameters nor to draw a causal arrow in one direction.

On the contrary, ;o underSténd the nature of thét inter-
action'iﬁ the gpal. We must first evaluate the subsist-
ence subsystem béth in terms of it; actual production and
capacity to provide in order to gauge the importance of
. practices which facilitate or hinder the output. .
éroducti;n and consumption of foodstuffs is a basic
reference line. I have described the land resources, crops
techniques and other resources in the preceding sections.
The output of that gardening, gathering and pig husbandry
is assayed here. Three approaches were used to generate
the data. The first was a two-year record of gérdening_
activitie;}for'all plots aleong a "transect" of 100 gardens
(see Map 2 and Appendix 2). This revealed gardening
rates, maturation/haréést times, weeding intervals, crop
digtributions Aﬁa SO forth. The second project was a
count and agé‘estimaﬁe_of all éarden ﬁounts as of April 1,
1975 (blus'orfﬁinus»a week since it tock two weekS‘to.do
it) and a sample of the crop composition of 2,780 méunds
from May 1974 (see Appendix 3 for details). Thése counts,

in conjunction with data on gardening rates and sample

yield data for sweet potatoces allow for a projection of
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garden production over a two-year period from which a theo-
retical profile of dohestic foodstuffs can be estimated.
The third endeavor cénsiSted of two bbservétions of dietary
intake for individuals in a small sample of households,
the firgst at the naair of food shoftége and the last dur-
ing "good timés.“ (See Appendix 4 for method and critique.)
The resuits:afe rathe? roﬁgh for various reasons {detailed
in the appendices and indicated beléw) and do not allow
for fine deﬁermination of nutrients in low concentrations
which might be of considerable importance. However, the
major outlines of the adaptation are revealed and the
principal relationships to the central thesis of this dis-

sartation can be shown to relate to gross anomalies in

. A\?_ R
local subsistence security.

The theoretical daily, per capita availability of
foodstuffs deriving from the 1975 mound count, expressed
! ; .

in calories, for the total resident population of Kapii

clan averaged'over the nine months preceding 1 April 1975

is displayed in Table 15, column I;- (The observed consump-
tion at the end of that period is presented in column II
for comparison.) The figure. is derived from a nine-month
average sinc; this correspoﬁds to the garden production

which was recorded in the total mound count of 1 April
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I. By Mound Count II. By Household 3urvey

{Theoratical) (Observed)
Per Per Per Per
Capita Caplta . Capita Capita
) Human Pig " Buman Pig

Sweet Potato 1651 2577 1183 15512
Irish Potato 92 10 200 25
Taro '_ o 73 -0 24 0
Pork - 54P 0 218 0
Pandanus ' _ i hsc 0 45 b
Chinese Cabbage 5 0 45 0
Cabbage 3 0 2 0
Sugarcane _ 1 0 0 0
Other Greens, 1 some > 25 5
Peas, Mal:ze,
Berries, =tec.
TOTAL CALORIZS ~ 1925 2590 1710 15842

8 plus lndetefminate amount from grazing in abandoned
gardens. .

b Value 1s derived from count of total number of -pigs

eaten at Yumbisa in three years.
y AN ‘

© Value from II used since pandanus is seagsonal.

i Primarily sweet potato leaf and Setaria pglmaefoila.

Per Capita Dally Caloric Intake

Table 153
' -by Two Methods
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and is a reliable count in total. To project such a fig-
ure would assume garden production to be constant which
it manifestly is not given the migration cycles explained
earlier. Thus-during the nine months subsequent to this
period the total available calories per Kapii resident per
day deriving solely from sweet potatoes would vary from
800 c.? to 5,400 C. The figure in Table 15 of 1,651 C.
comes from the obsét&ed proportional distribution, at that
time, of tubers"to pigs (55%) and to people (45%) and
translates to 3,670 C. per Kapii resident. This propor-
tion is said to be 50/50 (ideally) but admittedly varies
with sweet potato availabilit?. People take what they
want and if anf is left it goes to the pigs.

Tﬂé 1975\£heoretiqal production calculation of the
gardens, then, serves as a rather réugh in&ication of sweet
potato availability. {Sweet potatoes at that time com-

d .
prised 88 percent by weight of the available vegetable

-

foods. The other vegetables may have a more constant pro-
portional occurrence. I found little evidence of season-

ality in planting. There are two impressionistic exceptions.

8The low.figure occurs because of the lull in plant-
ing during the 1975 pandanus season and would be mitigated
by late harvest of the preceding plantings which cor-
respond to the maximum figure.
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Chinese cabbage seemed to be slightly more prevalent in
the dry séaéon aﬁd Irish potatoes showed at least one un-
explained period of prolific production--both planted and
volunteers. The magnitudes of these crops, on the other
hand, vary with total number of mounds planted so that
the relative proportions of nutrients which-they contrib-
. ute to the diet is probably a better figure. All in all,
the theoretical production is only suggestivé'of actual
consumption at any time. Reliable information in the
highly variable garden situation would require more fre-
quent repetitions of this sort of measure than were done.

The observed dietary intake suffers from grievous
'difficulties*aénwell. As Appendix 4 explains, the figures
incolumn'fl.of_?ablé 15 are likely to be underestimated

due in part to the difficulty of monitoring eating be-

] = 1

havior in dispersed residences where a.substantial portion
of the intaké is consumed away from the housg on unpre-—
diétable oqgésion;;, As . it #urned out, this survey was
dohe as the-fifth.migration was getting under way. Hoﬁ-
ever, only two of the eight families in the sample were
planning to leave and their removal ffom the sample does

not increase the calorie figure significantly. This

‘measure, then, fails to provide convincing data from which
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to evaluate‘consumption.

There is,.hoﬁever, a third alternative to determine
food availability which, if it does not give precise
figures, at least indicates relative fluctuations and the
critical periods of major food shortage. The garden.sur-
veylof the sample of 100 plots can be used to calculate
the total_number o? mounds constructed per month after
Aprii'l97#, Mound construction beforé that date was esﬁi—
mated ffom frequencies of "gafaen parties"™ and imprgssionf
istié obéervations. The resultant temporal distribution
is presented in Figure 9 superimposed on Figure 7 {(Kapii
population present at Yumbisa). The actual mound counts
of I_April 1975rare also included to indicate the degree
of disagré;hent:‘ The factof for mulﬁiplying sample
mounds to give total mounds derives from.é "best match"
between tﬁis portion of the two curves. Moqnd count data

g
rely upon age estimates of the existing mounds and in-

depéndent observégions suggest'that_recordsléf:the ages of
Sweétrpbtaﬁo vines are only accuratevtorplué-or_ﬁinus one
month. In general, the calculated mound construction fig-
ures appeafkto be less sensitive to fluctuations but

neither approach can be given primacy. ‘If the time inter-

val constraints are relaxed (i.e., if a two-month interwval
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is used).the correlafion coefficient between the two éroups
increases from 0.8 to 0.9. {Appendix 2 explains the un-
certainties in the survey data base.)

The next step is to articulate mound construction
with sweet potato yield. Figure 10 presents the estimated
yields over time indicating the sample points and sample
size. Once again the values for periods between-meaéure—
ment_are impressiohistic but the absence of sweet potétoes
in September—Qctobe; of 1973 are based upon observations
of empty or near empty mognds and lack of sweet potatoes
in the houses at meal times.

By conjoining these two patterns and moving the re-
sults forward iﬂ time by the average maturation period of
the sweetﬁ;otatq,_a graph can be constructed whiéh repre-
sants the av;ilable quantities of sweet potatoes per
Kapii resident (Figure 11). Recall.that some families who
stayed atlYumbisa and received relief re-established their
garden pfoduct@oh ﬁ;re rapidly than those who used the
cyclical migrationrﬁption. Such familieé would presum-
ably have had sweet potatoes in amounts above that indi-
cated in Figure 11 while the “cyélical" migrants would be

more likely to have lesser quantities available at the

points of migration.' Prior to January of 1974, sweet
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potatoes were in decidedly short supply. Therhousehold.
intake survey at’ the time of the 1973 nia shortage sug-
qests.only'a few hundred calories daily per caéita intake
from sweet potaéoes. After that time a fluctuating bal-
ance is struck atiaround 2.7 kg. (4,050 C.) per capita
per day as more and more families drop out of the migra-

tion pattern. It is possible to cover a two-month short-

age by extending or retarding harvest intervals, if pro-

A

duction is good on either sidé of the periéd.‘ This strat;
egy is apparent in Figure 9 where mound construction both
before and after the 1975 pandanus season is very high,
The.fpurth and successive'migrations, then, are
not solely responses to food shortage at Yumbisa. Other
factors ﬂgq directly'related to sﬁbsistence are involved
such as the desire to uéilizg already established dis-
persed gardens. There are'at least three reasons to do
so. First, using the garden implies intént to keep'it
and not to use itJmeans soﬁeone eise would, which weakens
the claim; .Second,/it allows an opportunity‘to'visit
relatives. Last, but not least, the second, fourth and
fifth migrations correspond with the onset of the dry sea-
son which is the traditional time for increased social

interaction. This occurs in the form of large dances that

PR
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continue sporadically for months and bring together people
from a11.ove; the regioh. Hence, thgse migrations hust be
recognized to have a component which is not directiy.re-
lated to subs\is.-tence.

The place bf Pigs in this adaptation is obviously
important to~thelmaintenance of network tieg. Yet one
might expect the pig.herd to bé.a'bufdeh in times of food
shortage. Such appears'not to be the case. Controlled
breeding to mihimiZe pigs on hand (suggested in Section E)
may be‘the key. Referring to Figure 12, which includes
ﬁhe population of pigs owned by Kapii.residénts, it is ap-
parent that Ehe population was not deci@ated'by Qlaughter
after the’frost.. Most pigs migrated with ‘the family and
55 were éivqﬁ to hosts, but abouﬁ 20'pércént remained be-
hind with the families who did not migrate. These pigs
and those of nonmigrants showed no evidence.of suffering
from lack of sweet potatoes that I could ascertain. An
important factor here is the post frost pandands season
‘which pigs attend tog, during which they.were-visibly
thriving. 'pn_the other hand, the stories related about
the 1941 frost suggest that unascertainable numbers were

slaughtered. It is possible that such a response was the

functional equivalent of the government relief in 1972
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which allowed people to handle transient difficulties as-
sociated with migration. The stories also claim that
some 46 Kapii people died after that frost. The bulk of
them were members of one subclan énd were said to have
been afraid to migrate for fear of being killed by a group
they were fighting with just before the frost. At.any
rate, the slaughter of pigs and reliance on bush re-
sources. appears not to have been a viable option (except
for the two men who did survive in this fashion). The re-
ports'are uncléar since few witnessed it and survived.
Even if fairly large numbers of pigs are lost, herd size
can be rapidly increased by breeding.management as.Section
E suggests. |

There is a second aspect of the pig populatiocn
fluctuation wHich is rather interesting. Excepting 1972,
each rise in clan pig herd size corresponds with a.period
of increase in sweet potato availabilitf. To put it an-
other way, wheneﬁer garden production drops or is about

-

to drop, large numbers of pigs are given in ekchanges.

9This pattern of rising pig populations followed by
a flurry of exchanges is possibly a precursor of exchange
systems such as the great tee of Central Enga or similar
systems. Any factor which tended to result in exchanges
being clustered in time (migration cycles in this case)
might contribute to the formalization of coordinating in-
dividual payments intc larger corporate prestation.



A second variable pladsibly affects this pattern strongly.
A significantly 1afge portion of the clan population must
be ih'residenée.for the exchangés to take placé. This
féctor thﬁs “pfedicts“ pig exchanges in early 1973 and the
precedipg population increase would have to be ascribed to
sweet potato availability in the host locale of migrants.
It mékeS‘emipgnt éénsg_and strongiy suggests that pig
‘fopulation 1s carefully controlled by the éwners who also;
have a discefning perception of fluctuatioﬁ in their.re4
sources. Having too many pigs can be disadvantageous
especiaily.in terms of predation on neighbor's or one's
own gardens. The alternative is added labor in fence
-mending and caring for the pigs. It is also guite pos-
'sible that having lots of pigs in evidence leads to pre-
mature demands for them.

To return to garden subsistence security,.the peri-
‘od between October 1972 and January 1974 was clearly the.-
critical intervéi during which local Kapii reéourdes-were
insuffieient to proviée for the total population. Beyond
'.thét period séme'families_still came up short in local re-
sources dug to their chosen.coping strategy while others

still pursued the migration response even though they



174
could have remained at Yumbisa if required to. "It is, how-
ever, the earlier period that serves as a éramatic social
instance which illustrafes adéptation énd option. The in-
dividual actors-each evaluated his/her various possibili-
ties in .the face of an inescapable environmental feature--
frost. Their possibilities revolved around acquisition
of food by utiiiiing their particular social articulations.
The qufput~6f‘these individual decisions and subsequent
éctions.consfitutea the broad outlines developed in this
séction.‘ There was a clearcut enviroﬁmental variable that
had to be dealt with by the people living at_Yumbisa.

What they did do tells us much about the adaptive advan-
tage .of the‘ggg they did other things. This_chag;er thus
concludes with a section examining the relationship be-
‘tween subsisting in that environment and other behavior

i)

which facilitates coping with the frost.

G.‘ Adaptation and Option
At the'end 6f;Chapter 11, the social relationships
that allow for immediate frost ﬁigration to low frost risk
areas were examined. In Section D above, the manner in
which subsequent migrations relied more on the dispersed

garden system was described. I now examine the social
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;omponent_of,those outlying gardens. The relationships
through which 'Kapii family heads maintain their dispersed
gardens are.laid out in Table 16 and stratified by frost
risk category. (The distribution among frost categories
fairly reflects fhe number of families with access to each
area.). Kapii local gardens are not considered here, but

-~

the Kaéii"garden; {at Kiteli/Bipi) in category II are, as
noﬁed,.anfimbértant resource.

the nonlocal gardens inherited from non-Kapii fath-
ers (i.e. those held by Kapii nonagnates) are evenly dis-
tributed through the categories. This relationship is the
most significant one for_access to category III gardens
and these gz;rdens in turn provide a small but valu.able
nucleus which may-.support other clahgmen in time of need.
These gardens, like all others, may be inherited by de-
scendants of each cultivator. Recall the situation de-
Scfibéd'é£sthe end of Chapter II where Meoko élansmen had
‘not kept up theirmptual aid_obligations with agnates who
became their hosts; Siﬁilarl&here; it 1is poésible to
losé the uéufruct rights to these gardens but it is rathe;
more difficuit to do sé. Still, if algeneration passes

without significant support in exchange'and without cul-

tivation, the link will be lost (although it could be
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‘Wumber of Relationships Activated in Each

Relationghips Froat Risk Category
({Land Comes
from Fg0'Bees) ‘ o I IX 1Y Totals
Kepil corporate all 40 farilies 20 (] 20 {excluding
group have Kapill' Kapil
local gardens local)
\hon-Knpii '
father - . 5 é ’ 3. 16
Wife's cor— = . .
porate group 12 2 . 0 1&
" Mother®'s cor- - - -
porate group 9 1 2 12
WiFa¥o , -1 0 0 1
DaEu 1 0 0 1
WiMo (?7) 0 1 0 1
¥o8iHu or 8Sn (7) 0 1 1 2
Favi (7) 0 1 0 1
No date 2 1 0 3
Totals 30 33 8 71 relation-
. (excluding ' ships for

ha Kapii local) 50 familles

-

1 Pro‘t risk equivalent toc Yumbisa local clan gardenu.

1I: Prost risk ulgnlficantly lower than at Yumbisa (yleld may be
higher and maturation times uhorter).

IXX: Prost risk minimal (ylelds likely higher and maturaticn
periods shorter).

ROTE: Por all corporate groups, the focal individual who gives the
landgrant may not be a proper agnate of that group but he 1is
a proper (resident) member of the group.

Table 161 Relationships by which Xapil Family Heads
Eaintain Dispersed Cardens (by Prost Risk Category)
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reactivated by descendants).
\. -
The relationships which derive from wife's and

mother 's corporate groups are intimately associated with

death compensation obligations. Ego gives laita pingi to

these relatives. Although a few ties result in gardens
in“categoriesnII‘and III, the bulk pf‘these grants are iﬁ
category'{_and thus- of minimal use for frost migration.
As_hoted earlier, su&h gardens are useful to counter the
effects\pf minor local frost damage. The connections
through wives are created with each marriage and when in-
herited become links through mothers. There is a low at-
triﬁion rgte--the “mother" category being nearly as large
as the “;ife" category. Note however that the next inheri-
tance which would likely appear as "“father's mother's
corporgte group"” has no representatives (with the excep-
tion of the wife's father's mother version. There are at
‘least éhree possible explanations for this. First, the
affiﬁal esmponent of the dispérsed garden system may be a
~ .
‘:ecenf_development (though clearly predating contact).
This possibility is considered in Chapter IV. Second,
laita obligations to father's mother's (and mother's

mother 's) people are less frequently honored in practice

and need be less heavily compensated in principle. Perhaps
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extra pigs that might serve to secure such claims are
simply not worth the return after the two preceding gen-
erations in which primary laita obligations should be met
regardless. Third, these gardens may lose their fertility
as explained later.

To understand the direct affinal ties better, one

must evaluate possibilities that do not occur. Table 17

strétifies'the numbet of éurrent marriages according to
the_regionai source of the bride and the number of such
relationships which have resulted in grants of usufruct
garden rights for Kapii agnates and nonagnates. |

First note that there is no great difference be-~
tween agﬁates and nonagnates in Table 17. Second, 2b—25
pércent ogrthe potential direct affinal links result in
category: I gardens but only 7-8 percent in the more valu-
able (fo:‘ffost_retreat) category II areas. The eleven
faﬁily heads that account for the twelve relationships -
which yieid gé;depg in catégofy I, through direct affinal.
links, are notably short of slope lahd at Yumbisa. Al-
though their valley holdings exceed the average signifi-
cantly (1.4l ha. vs. 1.04 ha. for all of Kapii), nine of

the eleven men have no slope gardens at Yumbisa (82% com-

pared to 38 percent fér all of Kapii). The areas in which



Frost
Risk
Category

12

II
III

1 Excludes
children.

2

Number of.Brigesfrom

"Each Category

Married tb

Married to

Agnates Nonagnates.
24, 29
13 15
& . 1

o 1

divorces,

Table 171

Number of such
Relationships Resulting

in Dispersed Gardens

! Marriéd to Married to
Agnates Nonﬁgnates
6 6
l1 1
0 0
0 0

Source of Brides and land Grants for
Agnates/Nonagnates (by Frost Risk Category)

Pﬁrcent of Poéaible
(Direct) Grants
Actually Made

Married to

Married to
Agnates Nonagnateg-
25 21
8 | ?
0 0
- 0

lncludea wonen (married to living men) who have died but bore

Excludes marriages and land grants wiﬁhin Kapii local territory (30 brides).

641
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they acquire dispersed gardens are predominantly slope
sites.lo Whether or not this is an intentional responsa,
it clearly serves to provide slope gardens which suffer
frost and overly wet periods.

It would appear that there is not a strong pressure
to acquire dispersed gardens in catégory II or III through
direct affinal links despite.a high, potential for doing
so. In a similar'way; ties go mother 's corporate group
are not emphasized in categories II or III either and re-
maining relationships fall mainly into categoriesiI and
II. The more distant a dispersed garden is, the more
valuable it is for frost retreat. It is, however, more
disruptive to local gardening to use it and requi;eé the
careful'méaagement of relationships with representatives
of the coféorate group making the grant. These relation-
ships are secure where mutual aid orrexchahge occurs
through ﬂénfrost related interaction. Peop;e gt Yumbisa
are utilizing only a small paft of their full po;ential.
in terms pf acquiring dispersed gardens in lower frost :

risk areas. Moreover, the actual ties fluctuate through

10There are two possible exceptions where I do not
_ know the exact location of the gardens--one of which 1is
likely to be on the slope.
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time as new marriages are contracted, garden usufruct
rights'are inherited and then relinguished. It ié signifi.
cant that this low “leQel.of investment" can provide for
a large portion of the resident Yumbisa éopulation if
need be and that it is very elastic to expansion. To see
how ‘this is-achieved we must examine the distribution of
dispersed'gardens_in terms of the population that can bé
supported by them.

Tables 18 and 19 sEow the average land resources of
Kapii married men both locally and in the dispersed garden
system. Table 20 indicates the estimated total area11 of
nonlocal gardens by social category and the number of
families.supportable on those holdings. Nonagnates are’
stratified in Table 18 and 20 according to how many geﬁera—
tions the current ﬂoldings have been cultivated since in-
corporation occurred. Thus "G" indicates an individual
who himself joined the group while “GZ" indicates that the
current cultivatof‘s father‘é father was a migrantrfo Ka-
pii. 1In Chébter IV the dynamics of incorporation will be

examined. Here let me only say that the differences in

1lareas of the 196 nonlocal gardens are estimated
by mound counts -in 34 Kiteli/Bipi gardens and observatlons
of a similar number in various locations.



Mean Rstimated

_ Mean Area - Mean Area . Area of Dispersed
Social Number of of Valley of Slope Gardens by Frost
Category Families Gardens (ha.) Gardens (ha.) - Risk Category_(ha.)

| | I 11 111

8 9, .48 L2 44 .08 L01

c1 10 1.34 15 .18 .16 .1b

G2 n .70 .28 06 .27 12

All 23 .89 .28 .26 15 .09

Table 18¢ Land Resources (Cleafed)'of Kapiil Nonagnates
: by Garden Location

cgl



Mean Area of

Social Number of Valley

Category Families

Non-
Agnates - 23

 Agnates 18

Subtotal

With

Dispersed
Gardens Ly

All

Others

With No
Dispersed
Gardens 35

TOTAL:
All
" Families 76

Table 19

Gardens (ha.) :

.89
1.52

1.16

.86

1.02

land Resources (Cleared) of Kapii Pamilies by
. Social Category and Garden Location :

Mean Area of

Gardens (ha.)

.28
.57

41

.87

.62

Mean Estimated Area of
Dispersed Gardens by
Prost Risk Category (ha.)

I 11 111 \
.26 «15 .09
.25 -37 .04
«25 .24 .07
0 0 0
13 .13 0l

€8T



Social
Category

e}
G1
G2

Non-
agnates

Agnates
Both

Percent
of Kapiil
Popula=-
tion
Support-
able

Estimated Total
Area per Category

1 11 111
3'96 '?2 012
1.80 1.56 1.44

.24 1,08 48
6.00 3.36 2.04
L4l 6,69 .72

10.44 9,96 2.76
bog  39%  11%

Table 203 Areas of Dispersed Gardens and
. Theoretical Number of Families Supportabdle

Number of Familles
at 0. 3“ ha./Famlly

I, II and III

14.1
14.1

5.3
33.5
3.6

68.1

90%

11 and IIIX

2.5
8.8
4.6
15.9
21.5

=

7.4

4o%

v

Number of Famillies in
II and III as Percent
of Social Category

28. f

88
115

69
119
91

481
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local valley garden resources for nohagnates of various
generational depth varies with the rate of incorporation
of outsiders and land availability. When the rate was
high and land wasélentiful; migrants received largér
grants and less slope. Subsequent acqQuisitions were dissi-
pated through inheritance.

Thé'significance of these areas can be appreciated
in the following waf. ﬁsing yields and production'rétes
from early 1975, an average family of 5.23 individuals

require 0.34 ha. of valley garden continuously in cultiva-

tion The GZ nonagnates with a mean of 0.48 ha. (fable 18)
are clearly pressing the limit. Their additional 0.44 ha.
in catego;y I areas allow them some fallow time.

Category I gardens, then, serve as an extension of
local resources and relax the continuous cultivation re-
quirements allowing Gﬁ'nonagnates an average cultivation
factor12 of 2.7 without using local slope gardens. a1l
" slope gardens belonging to families in this categofy are
utilized. If sibpe gardens were comparable in productivity

to valley gardens {which they are not), the GZ nonagnates

‘2Cu1tivation factor (C) is (Fallow Periocd + Culti-
-vation Period) <+ Cultivation Period.
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would maxiﬁally achieve a combined_cultivation.factor on
local land?plus category I land qf”3.9b This compares
with a figure of 6.9 for agnates (with the same conditions
applfing). Thése considerations are based on averages
fdr thé social categories and imply some families are de-
grading their gardens more rgpidly thap others. Families |
deséérately shdrt of land are invariably paft of a multi-
.family household;' As a result of the.shdrtage in local
1and,%GH nonagﬁates have the highesﬁ proportion of their
land in diséersed gardensa (37%) and most of it is in cate-
gory I areas.

Gl nonagnates (Table 18) have adeéuate local re-
"gsources of valley iand but lack slope. Thus their category

Ty _

I holdings are fairly high and serve to buffer localized
frost. They have also acduired or retained significant
garden areas in low frost risk categories. G2 nonagnates
are short of local slope and_category I gardens and thﬁs
have the lowest culti&étion faétor{ but they make up for
it in category II. Such a situation would suggeét that
these category II gardens would.be'kepﬁ in production more
continuocusly and as a result the family would be obliged
to move frequently to cultiyate and harvest them. This

is the observed case. The four G2 families made on the



187

N
average 5.5 such moves during the post frost period while

the overall average Qas 3.8. One family in whole or in
part, made nine trips in two and a half years requiring
an overnight stop on the way. The G2.nonagnates thereby
achieve a cultivﬁtion factor of 3.9.

Nonagnates as a group have significdntly'less local
land than agﬁates (Table 19). Both aré comparable 1in
éategbry I, but agnates, due to their advantage in Ki;eli/'
Bipi clan land, have lﬁrger-holdings in cateéory-II.

Kapii nonagnates have a small edge in category III since
several retain land from their own agnates. Finélly,
families with dispersed gardens of any sort have, on the
average, larger valley holdings than those withoug but are
somewhat ngrt of Sloﬁe. TheirICAtegory I holdings fill
this gap.; |

It remains to éstimate the population that could
be suppofﬁed by the nonlocal ga;deﬂ system. If one con-
tinues to'assumg that 0.34 ha. of lénd will suépprt an
averége family as‘it does at Yumbisa, an estimaté of the
maximum population that_the dispérsed garden system could
support.can 5e made. The figure of 0.34 ha. is a conserva-
tive estimate allowing large qguantities of sweet potatoes

for pigs. If total food production is higher at lower
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elevations, itfis even more conservative. On the other
hand, the frequency of frost results in repeéted usage
cf gardens. TFallow may not be adequate, especially since
many ga:déqs are on the slope. This is supported by the
‘earlier.observation that dispersed gardens deriving from
honégnatic ties rarely'last more than two génerations.
Hore fertile gardens must be constantly acquired. With
thosé cautions in mind, one mayrturn to Téble 20 which
shows thertheoretical maximumrnumber of families'that
could be supported for fairly long periods in various
categories of dispersed gardens. Thus 40 percent of the
Kapii resident population could be supported on category I
land and about 50 percent in categories II and III. The
latter is, of course, the post-frost migration retreat
area. Only agnates and G2 nonagnates can support more
than their.own numbers on their categories IT and III
gardens and, as a whole, individuals with dispersed gardens
cannot quite support their fuil population. As a result,
even if categories II and III dispersed gardéns were main-

taihed in constant readiness, families without such would

be obliged to find hosts in the event of a serious frost

at Yumbisa.
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Observations of actual practice in the post-frost
migration cycles demonstréte that the dispersed garden re-
sources in categories II and III can support a much
larger popu}ation than indicated in Table 20, at least for

short-term migrations such as occurred during fieldwork.

The twenty families who utilized their gardens at Kiteli/

Bipi in post-frost migrations brought with them eleven

other Kapii families. The garden area there (not all of

which was in production) is about 6 ha. or less than 0.19"
ha. per f;mily. Using this figure and assuming the Kiteli/
Bipi gardens to be typical of all categories II and III
gardens, Table 21 results. |

The strategy of hosting members of one's Owh cor-
porate group has the effect of using for human consumption
the sweet potatoes (or part thereof) ordinarily given to
pigs. Since pig pasturage in some.dispersed garden areas
such as Kiteli/RBipi is scarcer than at Yumbisa, oné way
" to mitigate that situation .is to leave some pigs behind
as is commonly done. Aanother pOSsibility ig tblmake ex-
change compensation to relatives in the area of migration.
Since the kinsmen who accompany migrants are usually im-
portant helpers in exchange, one might amass sufficient

pigs to make compensation.



Nonagnates
Agnates

Total Families
with Dispersed
Gardens

Families with=-
out Dispersed
Gardens

All Xapidl
Families

Number of

Families
Supportable
Number of 1in Categories
Families  II and III
23 28.4
18 38,5
41 66.9
35 0
76 66.9
Table 21

" Percent of

Population in
Social Group

" Supportable in
Categories I1I

and III
123
214

163

88

Population
Supportable
ag Percent
of Total Xapiil
Population

. 37

51

88

88

Number of Families Supportable on Category II

and III Gardens (from Observed Data)

Percent of
Population
Supportable
over Own
Needs

27

34

061
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Alternatively one can reduce the pig "burden" by
directly aiding.relatives in their exchange. Likely
candidates are éorporate group representatives who granted
cultivation rigﬁ;s for the dispersed gardens in use. The
" resemblance to pig "payments" for first migration.gardens
is striking. I cannot evaluate these possibilities in de-
tail but all did occur. Table 21 also indicates the per-
cent of Kapii families each social category can support
beyond those who actually have cultiv#tion rights. Ag;
nateé clearly account for the largést support to families
withput disperqed gardens. They‘support 27 percent of
the population,IZO.S families} in addition to themselves.
.0verail, then, it appears that 88 percent of the popula-
tion could maximally be supported for shoft—térm migration
if all dispersed gardens in categories II and III were
in éultivation. Since they frequenfly are noﬁ, the host
option must be used.

. These results can be compared to an independent”
‘estimate madé.by g-government.agricuitﬁral offiéér for-
groups in the upper Lagaipa watersh;drfor the 1971 frost
(Scouller 1971). His observétions led him to estimate
that two—thirdé of those populations_céuld migrate. Over

half of the remainder could survive on local resources
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therefore only 13 percent required relief. My early in-
guiries at'Yumbigaiyielded a similar figure of 14 percent.
However, data,ffom the-full three years of fieldwork plus
reported migrations fof the 1971 frost at_Yumbisa indicate

that only thirteen individuals never migrated to hosts or

dispersed gardens over that four-year period. About half

~ of these weré 0ld and unable to make such a journey easily.
ItIWOuld appeaf.that where frost is more common and-morg
severe, cbping mechanisms are'mqre adequate.

Subsistence security at Yumbisa itself is achieved
in a manner similar to such horticultural groups at lower
elevations. But at Yumbisa, people havé the added burden
of coping with recurrent frosts. Their adaptation as a .
whole is-ene of ﬁtilizing various options as individuals.
Not putting all of one's sweet potatoes in the same garden
islclearly a central strategy.

On the individual level thé possibilities are sev-
eral. If one is short of land he may seek to acquire
‘more by grants from relatives in or out of the local group.
This is often achieved by obﬁaining gardens in ¢étegory I.
If one acquires gardens elsewhere, there is the dis-
advahtage of frequent migratién. Noniocal gardens, how-

ever, provide the advantage of being prepared for locally
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severe to widespread frost depending on the location of
the gardens. If one is shoft of slope land at Yumbisa,
he loses the advantage of having some gardens escape
spotty local frosts. The distribution of valley gardens
even within Kapii local territory can confer a slight ad-
vantage in this regard. An extra category I garden can
do the same and doubly so if it is'on the slope, If one
has no local ties, a more distant grant yields different
options as above. If one is short of wvalley-land, a
category I grant can help. If one is not short of any
local land, he still benefits from more distant dispersed
gardens for frost migration. If one has plots of all
types, he has several options. (Only one such family
exists.) If one has no dispersed gardens, he still has
"brothers™ who do, with whom he can migrate. Last, but
not least, if one has a relative with whom he has main-
tained good relationships or (at least) rectifiable rela-
tionships, he can migrate to that host or accompany a
kinsman to his host.

Three notable social features are central to these
possibilities. First, the exchange activities at Yumbisa
are amenable to either acquiring dispersed gardens or

finding hosts. Second, the prominent role of bigmen in
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exchange should result in a large number of dispersed
gardens beyond'their.immediate needs. An.average bigman
can-support 2.3 families on his categories II and III
gardens while the overall mean is 0.9 families. The "sur-
plus” nonlocal gardens of the ten bigmen would support 17
"percent of the population at 0.19 ha. per family. The
rémaining 30 families with nonlocal gardens support an-

. other 17 percent in a similar fashion. Third, the cor-
'pbrate grouﬁrideology of segment soiidarity encourages a
migrant to hogst his fellow clansman or take the latter
~along to his own host. Both exchange activities and clan
solidarity are basically similar to those of communities
at lower elevations, but at Yumbisa they are also used
to buttre§§ thg adaptation to frost.

" This completes the examinatipn of current subsist-
énce related behavior. I have emphasized the dispersed
garden system because it is crucial to the pecples' cur-
fent.adapfafion to their enviionmenf. However, it fails
t;.meet requirements for all famiiies at all times because
even those families who have gardens do not always main-.
tain them in cultivation. Hence, the hosting optiqn is

equally critical. "Both are contingent 'upon cultivation,
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maintenance or fe-establishment of ihterpersonal kinship
ties. It should be noted that nonégnates, who might be
expected.to'have more ties because of their origins out-
-g8ide of Yumbisa, do not provide significant "surplus" land
' which ﬁheir new kinsmen use (Table 21). They do have more
category III gardens 5ut overall they prgvide‘onlg for
themselves during post-f;oét retreats. And they are de-
ciaédly short of land in coﬁparison to agnates.

I may now return to the principél line of inquiry
and examine the dynamics of group composition-at ¥umbisa.
The adaptation described here must of neceésity be part
- of these deiiberationé if we are to consider “pressure on

land" in a meaningful way.

Ty
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CHAPTER IV
THE DYNAMICS OF GROUP COMPOSITION

A. Forest Clearing and Population Growth

In this chapter, I am concerned primarily with a
reconstruction énd analysis of the local agricultural éys-
tem and its. social components, in terms.bf groﬁp compos i-
tion, since the area was pioneered. The basic dgta'derivé
from three inéerrelated obgervationé. First, the spatial
referent is a complete map of all Kapii garden land on lo-
cal territory {(Map 2). The area was mapped with‘handheld
compass ahé tape augmented by air photographs (see Appen;
dix 5 for dgtails). This resulted in the delineation of
all garden piots?by<currént ownership boundaries and/or
forest clearance boundaries. Second, the social referent
is a composite ‘genealogy of Kapii clan. Genealogies were
elicited which tie living residents .and nonreéident cu;;i-
vatorg to ail;known_but deceased cultivators. (See Ap~
pendix 6-for fhe'cémposite genealogy of Kapii clan and
methodological considerations.) Third, conjoining these
two basic referents is a record of the clearance of e;ch

196
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plot ({who cleared it and his place in the gengalogy) and
all subseduent recalled inheritances and usufruct grants
down to the present (see Appendix 6).

{’On the basis'of these data, two reconstructions
thfough time can be made: hiétories of forest_clearing
and population. The first yields a measure of area of
cultivable land and the second a population estimate so
that density on cleared land can beéalculated.- This, in
turn, can be compared'to the group composition at anyr
point in time {(Section B).

I must begin with the genealogy since it is the
only one of the three data bases which offerg the possi-
bility of a‘reasonably accurate chronology. Kapii, the
purported.original pioneer, is from four to six genera-
tions before current married individuals. .Some of these
descent lines are purely agnatic and others inglude up to
three female links. As noted earlier,_current marriage
practices are such that men ﬁarry around the age of 25 and
women around 18. Men may father childrén unt;1 about 55
and women cease to bear children before 43 (ﬁo judge from
a limited number of observations). As a result, a simple

-generational collation would not be a very sensitive time

measure.
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Thé alternative is to estimate the ages of all in-
dividuéls now living and project ages back to Kapii.

This was done using the marriage ages indicated above and
assuming a/;irth spacing of four years when no recalled
infofmation-suggested otherwise. By this estimate, Kapii
would ﬁave had to father children for 41 years (until he
was 66}.which is beyond any observed case {maximum éf 53).
Kapii's first son, Yurimi, would have had to father chil-
‘dren for 55 years, Kepa for 37 and Pac for 33. These in-
 dividua1s are the first raﬁk of the standard litany of
ancestors which symbolize group relationships.

It is likely then that the actual pioneers of the
valley were several families whose names have beén lost
“and that ;bey'are simply lumped by corporate group member-
ship. Thé distribution of estimated birth dates-of their
named descendants has some prominent‘gaps {12 to 23 years)
which could mean multiple generations lumped together and/
or multiple families. For purposes of completing the
picture and esgimating initial settlement tiﬁe, my "best
guess“rhas Yurimi represented as two generations; Kepa and
Pac as two families each. When this view is taken several
anomalies in the cultivation fecord are resolved. Prom=-

inent individuals who previously had no recorded clearance

-
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activity can be assigned areas which fit the ensuing pat-
terns. fhe areal distributions then also reflect certain
lineage as;ociations and three previously meaningless‘land
boundariesﬂyake sense.

Not all of the peoﬁle recorded in the genealogies
lived at Yumbisa, according to the cultivation history.
The settlement probably occﬁrréd as péople used the éfea
first as a pandanus source, then a dispersed garden site,
then permanent residence. Tﬁe actual relationships of
the founding families may not be well preserved. They may
not have been proper agnateé in the ancestral group. None-
theless, the aSsumption is made that names in the first
generation ﬁftef the subclan founder all refer to real
people who 'were agnates, unless other info;mation was
given. The situation before 1840 is thus uncertain and
the analysis presented here relies on subseéuent.periods.

It has been long established that genealogies are
‘not necessarily recofds of what has been but ?f what de-
FSCendants want.the case to have been. 1In recent years,
oral historians héVe begun to sort out the circumstances
under which sﬁch alterations occur. As Kuschel and Mon-

berg (1977) point out, nonpolitical stories (i.e., those

not concerned with "charters" for existing order) are
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least likely to be altered and may preserve remarkable de-
tail for a hundred years. Such a time depth covers the
major.poftion'bf the period upder consideration he#g.
However, the "political® importance of Kapii genealogies
may have varied with land pressure and group membership
criteria. This is, of course, the major area of investi-
gation in this thesis. A consideration must then be made
of what sorts of_info;m;tion are most likely tb be ac-
curatelf t;ansmitted.

There 1is indirect evidence to support the veraciﬁy
of Kapii claims below subclan founders. To begin with,
Yumbisa informants were rarely reluctant to admit their
ignorance or to refer me.to a more know;edgeable person.
They were,@ot_unwilling to admit thaf an antecedent was
a woman rather than a maﬁ. Conversidn to agnates seems
thus uniikely; With the exception of two cases, which
weré subseéuently resolveq; no one.seemed to be attempting
to deceive me. There was, moreover, considerablé agree-
'fmgnt,és is. evident in:the_genealogieg (Append;x 6). Un-
intended error is not thereby ruled out. But, like their
Huli neighbors (Glasse 1968), the people cf Yumbisa are

very interested in recalling all ties at whatever genera-

tion removed because Ehey may be used to establish network
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links with surrounding individuals. It is thus to one's
advantage to recall the details of genealogy to expand
bne's potential ;iaims. Ifranything, one may attémpt to
add relationships. This, indeed, may be the impetus for
the "dual agnatiégdescent" phenomenon mentioned earlier.
" Certain individuals might reduce obligatidns by deleting
relatives, but it would be difficult to do so without a
concerted group.effort'in cases where the relative had
cultivated laﬁd at YumpiSa. Claims fo land, pandaﬁug and
~ Pigs given in exchange all rest on these recollections
and community recognition of them.

| Although I do not think the genealogicél fecord I
elicited is correct in every instaﬁce, it would seem that
it fairlyreplicates the‘historical case as local men see
it. Systematic errors are likely to be of two types.

- ?irst, the unintentional alteration of femaleé of ascend-

ing generations to males may occur. If an ancestor's

name is not sex specific, and there is no other informa-
. _ . f

B

_tion; tﬁe ideal model of agnation implies that the ancestor
is male. I judge these errors to be rare unless they fall
into the second type. That is, individuals who did not
leave descendants, did not clear land or did not die in

warfare may well have been lost from memory. This removes
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‘any individuals in the morerremote ascending generations
of the genealogy who died as children. Women who marfied
.outsiders with whom relationships were not maintained
also fa}l into ﬁhis type of omission. The individuals

PP

who are most likely to be fairly represented are those
who cleared land at Yumbisa, cultivated land and/or left
descendants there. It is just these individuals with whom
I am concerned. |

Baving gstimated ages of all pertinent individuals,
a further assumption needs to be made. Current practices
and recall information from living men suggestrthat the
precontact practice of forest clearaﬁce was as follows.
At about age 18 or ear%ier, a young man helped his male
relatives to clear new‘gardens. Before marriage he com-
monly cleareé the first of his own gardens. Por the next
twenty or more years, precontact men cleared land more or
less coﬁtinuélly. 'Largg trees were ringed and allowed to
: dié long before‘féllihg; With a stone axe this was
lengthy worgl bﬁt.the constant demand for firewood maf
have led to thé thinning of peripheral areas before garden

preparations. This partial clearing is more likely to

have been a significant factor in recent years when popu-

-

" lation was high and forest clearihg less. The last stage
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was . to clear £he smaller trees, burn the brpsh and dig out
all but the lafgest stumps which persisted for some time,
but were ultimatély removed .
The proééss of clearing the present garden area,

-;ven when spreéd over 170 years, represents a.huge labor
investment Qhen wbrking with stone axes., Living older men
are quick to point out that, although the steel axe is a
.Vmuch more efficient tool, young men of the present do noé
hélp their elders as they should and used to. They at-
tribute a'component of poor garden yield to the decline

in forest clearing. 1In the past; forest clearing was an
activity which occupied all men, especially young men, a
good portion of the time. As_a man neared fifty, land.was
clearéd in his name though the main labor came from his
séns, his-daughters' suitors or épouses and other non-
agnates or group members who were tied to him because of
ﬂ:hig status as a bigman. The clearers ﬁad a claim on the
'cléared iand, though not a certain 6ne, and may have in-
_heriﬁed it soon thefeafter. As a result, the clearing of-
land said to have been done by a mén was fairly evenly
distributed over the years between his twentieth and fifty-
fifth birthdays (beyond for bigmen). This fits with the

information from a few living older men whose life
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histories I was able to gather with reasonable accuracy
and is assumed to be the pattern in this reconstruction
when no other information was given.

ﬁith the names, ages and time span of clearing for
.each individual, the clearance history can be superimposed
on the map. Where a man cleared many gardens and-no in-
 formatioqwas évailable as to the sequénce of clearing, I
6fd§réd.them from the periphery of the already ciea:ed
area outward which corresééndé Qith'the patterh revealed
elsewhere. Thus, some gardens are likely to be temporally
incorrect to varying degrees, but the overall pattern
would seem to be reasonabiy accurate. By the above re-~
construction, then, Kapiilcleared part of Yumbisa hill
between 1805 and 1832. His sons then cleared-the remainder
of the hill and worked eastward along the valiey edge.
Subsedquent cléaring expanded from several points into the
valley uﬁtil recent times wﬁén.itroééurs mainly oﬁ the
slope (see Map 3).

The.qext step of’fhis_analysis requires an estimate
of the number of resident cultivators for any time segment.
This relies on the record of clearance, inheritance ana
land grants. Any married male (age 25 to 60) who had

garden land from those sources was assumed to represent a
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family at. any particular time unless he was reported to
have been a nonresident.cultivator, or the amount of land
was too small to support residence'(in which case hé was
classified_as a nonresident cultivator). Ego.is always
maie as the husbands of female.cian members-are gsed as’
the referent-person, To get overall population estimates,
‘these figures were simply multipliéd by an avérage family.

size of 5.69. (This is somewhat larger than the current

average since it counts only cultivators between age 25

and 60.)

Current marriages result in 3.2 children per family

surviving at all ages. The genealogy of remembered in-
dividuals who are deceased'yields 2.6 children per family.
Family size. diminishes as one proceeds to analyze the more
remote ascending generations but one would expect this as
éomé individuals of the mére.distant past are forgotten.
Daughters who married out are péorly represehted.in the
oldgr generations unless they resided locally or cne of
their deséehdantg did so. I know of no good reason to sup—r
pose that family size differed significantly in the past
but I cannot demonstrate that it did not. However, in-

formants insisted that the number of bigmen in the past

was smaller. If that were the case, the average number
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of wives per man might also be smaller. From genealogies,
“marriages contracted by Kapii men born from 1831 to 1920
avérage_l.4 with a sharp decline between 1861 and 1880,
before which only Kapii ié recorded to have more than one
wife. Thq men born between 1921 and 1940 averagéd 1.7
marriages and this rate is steady from 1881 to 1940. The
meén of wivés ever for all living men fog all marriages

(including divorces etc.) is 1.85. However, the mean

number of current unions-is 1.3. Since divorced childless

or shortlived women are likely forgotten, it would appear
' that a dramatic difference in family size deriving from
changes in the numbér of wives per man is unlikely.

- The gathering and reduction of these data required
coﬁsideraﬁle time gut the overall results can be pre-
sented simply. The ciearance history is graphicallf dis-
‘played in Map 3 which codes areas cleared during twenty
year ihtervais. A graph for the séme intervals is shown
ih*Figure L3nwhich'stratifies for slope and valley land.
Cleéring purpoftedlyrbegan on the slopes and Sldwly‘in-
creased in area per period, then peaked sharply around
1940 and declined. Valley clearing started later but in-

creased more rapidly, reached a maximum about the same

time, then declined.
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The estimated populations that this land supported
can be inferred from the cultivation history. Counting
the raesident families and multiplying by 5.69 yields the
temporal pattern in Figure 14. Population grew relative-
ly.smCOthly from f;rst saettlement to 1895. From 1900 to
1950 a tremendous population explosion occurred, reachiné,
an increase of 7.5 percent per year between 1920 and 1925.
As ;ill be explaiq@d this rapid incréase derived laréely
frém-therincorporation of nonagnates.

Pirst contact occurred in 1938 when Taylor and
Black probably passed through the valley on their Hagen-
Telefomin-Sepik patrols (Meggitt 1956}. In 1941 é major
frost occu:red_accounting for 46 Kapii deaths according
to informants. These weré said to have been "old" people,
some children, and a few in between (33 adults; 13 chil-
dren; 25 males, 21 femalgs). By 1945 dysenterf was.re—
ported by Blood (Iﬁidf) which likely accounts for a Sigf
nificént popﬁlation decreése. The pngressivé restriction
on nonagnatic.immiérants-also contributed iﬁbortantly de-
spite the growing proportion of the population that were
children of earlier immigrants. During fieldwork the popu-

lation grew at a rate of 1.25 percent per year. The estab-

lishment of a medical outpost at Katikati in the late
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1960s possibly contributes to some recent growth although
Kapii people are rather hesitant to make use of that .
facility.

Density on cleared land (D.) dropped steadily as
more land was cleared and became ay;ilable for fallow (see
Figure 15). Between 1890 and the peak of population in
1950 a ﬁplateau“ oécurred and density fluctuated around
370 ¥ 68. Although the abandoned slope areas account for
45 perceﬁt of the cleﬁred area in 1975, the actual gérden-
area suppbrting the population is much smaller (see below).
The crude density (D) on clan land is directly proportional
to population and, in this case, serves only to indicate
that in terms of Meggitt's original indicator of pressure
onrlaﬁd, Kapil clan would occupy a very low position in
his ranking.

A forest clearing rate'{rc) can be calculated which
is simply the result of dividing area cleared in the five
years preceding a saméie tiﬁe by the estimated male labor
force and five times‘365‘days}' The labor force is assumed
to be 25.4 percent of the total population as it was in
1975. A maximum clearing rate of 1.2 square meters per
day (m.2/d4.) occurs during five five-year periods between

1890 and 1940. The following observations give an idea
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of the magnitﬁde of this 1ab§r. The average rate for
clearihg eight plots totaling 1.26 ha. between 1972 and
1974 with steel tools was about 10 m.Z2/d. (rahge 2.5 to
15) per.man.' This included variable time for participatic
in the normal social activities that occurred during the
period ;f c;earing.' All of the gardens were in light
bush from which some trees had preyiously been cut for
firéwood:rmlhfdtmanté‘ impressions of the time required
to fell a large tree with«stone technOIOg} suggest that
steel axes require one-third to one-quarter of the time
of sﬁéne. This aérees with éélisbury‘s {1962) reports
for £he Si#ne; Using the figure of one-third time, a
clearing'raté for stone technology of 3.3 m.2/a. would
seemnm t§ bé reaéqnable. However, the forest c;eared by
early fumbisa residents may have been somewhat denser de-
pending on the relative rates of giearing, fi%ewood con-
sumption and population growth. Mo;eover,‘the va};éy land
that was ¢learedfréquired ditching. No new construction
of ditéhes wasﬁobéerved, but my impressions from other
digging activities suggest that this task is much less
work than élearing {perhaps on the order of 5% to 10% as
much labor per garden plot). Fencing had also to be done

but it would be difficult to estimate this component
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without a fence history. I judge it to be small in com-
pafison to clearing especiallyrsince clearing provides
the material for fence construction and mainteénance. A
‘peak period of clearing (a rate of l.2-m.2/a. per male

laborer) might be visualized in terms of the following

1
4

hypothetical time distribution.

If every membe; of the 1abor_fprce cleared_3.3 m.2
with a stoné axé wHenIhe worked one day, each would have
- to work four out of evefy eleven days.. Ditching, fencing
.and other gardening activities probably added another day.
Thus on any day, one would expect to find at least 45 per-
cent of the labor force at work and often more since

fro;t retreats, fights, deaths and Plg exchanges usually
bring‘subgistence activities to a halt. Sustained—over
long periods, preparation of garden_ground from the forest
was -an immense task occupying a major part of most men's
time up until 1940,

- Labor expended on the slopes resulted in gardens
‘which lasted, at the outside, twenty yearé’during which

- yYields decreased significantly. The same effort in the
valley plus that for ditching, resﬁlted in an enduring

resource. Yields diminish over time in valley gardens too

but not as rapidly. The wet fallow rotation is said to
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rejuvenate these gardens though not to the level of newly
cleared areas. 1In short, the "dead labor" éf earlier gén—
erations is-an'important contribution to the livelihood
of succeeding generations.

Becaqse.garden preduction progressively deteriorate
- after clearance and varies with slope-valley aspect, the
relatiye productiye capacity of the total horticultural
- system over time needs to be estimated. ' That capacity in
‘comparison to the estimated consumption of the existing
population serves as a measure of pressure on available
agrarian resources. Central to this‘considérétion is the
role of fallow and, more pointedly, the perceptions of
what an ideal fallow pattern ought to be. 1If, indeed, the
pioneering, population at Yumbisa came from Kiteli/Bipi
(and there would seem to be no good reason to doubt it},
they came from an area which in valley-slope aspect is
quite like Yumbisa. The major agricultural techniques de~
veloped theré could have been transferred to fumbisa with-
-ouE ﬁodification (possibly excepting the'greater necessity
for dispersed gardens at Yumbisa wherg frost effect is
more prdnounced). This suggests that patterns of fallow-
ing and slope and valley utilization may derive from the

same basic cognitive principles. 1If, then, there is an



215
ideal model for fallowing it was.likely consistent through
the history of Yumbisa. |

Under this assumption it is instructive to calcu-
late the population that could have been supported on the
land cleared at Yumbisa (through time) with the constraints
of ideal fallow and then to compareto the estimated popula-
tion. This can bérachieved as follows. The ideal fallow

:fpattern fpr slopé gardéns calls fof gultivation for about
three years and faliow for the same period. This alterna-
tion wusually persists for less than twenty years after
which the plot is abandoned. For valley land, the culti-
vation and short fallow periods are also of equal length
but around four years du;ation, and the 20-year wet fallow
foliows a ,20-year short fallow-cultivation cycle. Actual
fallow-in valley g#rdens closely approximates the ideal
in 1975. A.zo—year‘wet'fallow would imply that one-half
of the afea would be in the short fallow cyclé of which
haif would be in actual-crops at any time. Thus 25 percent
.of‘the'clearéd valley should be in cultivation.. In April
of 1975, Kapii residents were cultivating 21 percent of
their land which suggests that somewhat less land was in
use than expected. - Some of this difference can be attrib-

uted to individuals who were still in the migration cycle.
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Gardens aré not fallowed on the basis of a certain
number of plantings but by observation of decreasing
yields. When the gardener perceifes that yields are
dropping off, she moves to a new plot. WNew gardens, then,
may be replanted more often duriﬁg the first cultivation
period and less often as time goes by. The amount of
land available to any family, inheritance éatterns, war-
Ffare,_ffost migration, 1aﬁd disﬁutes or any of a host of
other faqtors ﬁay influence the -actual cultivation'hiétory
of any bne plot. If a family is short of land, local dis-
persed gardens can be utilized or usufruct grants within
the cdntiguous clan territory can usually be-acquired.

Yields vary with slope and age of plot. Over the
twenty years of a slope garden's ﬁsefulness, yieldslaver-
age around 6.8 kilog:éms per mound to judge from‘a iimited
sample of mouhds that I observed. Valley mounds in old
gérdens {over t&ehty year# since ciearance) run around
11.3'kg./mound in goﬁd times, while;newly éiearéd valley
gardens probably.avérage about 13.6 kgf/méund_fdr twenty
years. Using these approximatioﬁs for yield, dividing |
cleared areas into new slope, new valley and old valley
for.the past 170 years and using the ideal failow patterns,

one can calculate the population which that land could
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support under those constraints and with a per capita
daily “consumption* of.2.7 kg. of sweet potato. This is
a consumptioh figure characteristic of the "good times™
of 1975 and allows ample sweet potatoes for pigs.

The results are given in Table 22. The first fig-
ures represent populations that could be supported solely.
on the local cleared clan land of various types ét indi;-
cated sampie times with the above constraints. An'occupa—

1
tional density index on cleared land (OD_,) can be

l1The formula for this index of occupational density
is as follows:

T MY%
l-n Ci _
where: P = extant population utilizing the area under
consideration

M = mean maturation/harvest period of dominant
crop in days {(the formula must be expanded in
the case where multiple major crops are used)

C_ = meanh per capita daily "consumption" including
portions for pigs (kg/P/day)

A; = area in class vy land/technique (ha.)

v
I

- yield for class "i" land/technique (kg./ha.)

Cj = cultivation factor = cultivation 4+ fallow
' period __period .
- cultivation period

The summation ig carried out over the different classes of
land/technique. |



New Slope

Maximum

Population

with Ideal New Valley
Fallow (by

Garden Type)

0ld Valley

Totals (Carrying Capacity)

Estimated Population

Index of Occupational
Density on Cleared land

Y

1.7

17

2.9

1860

10.2
9.9
0.2

20.3

gL

1.7

1880

17

43

64

63

1.0

1900

- 20 .

134
. 22

176
142

0.8

1920

39
219
76

334
233

0.7

Table 223 Occupational Density on Cleared land

1940

163
389
164

716
L8l

0.7

1960

115

141

321

577

L49

0.8

1975

36
49
378

463

398

0.9

g1e
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calculated by dividing the estimated population by the
population that could be supported on the garden lanci°
(This should not be confused with an index of occupational

densgity commonly calculated over total cultivable land,

including uncleared areas, such as Brookfield and Brown
ZI963:1l27 usg.) An 0ccupationa1.density.of'1.0 implies
that the assé&iated population is using all cleared land
to full potential under existing technology and with ideal.
fallow. figufes exceeding 1.0 imply that fallow is‘being
shortened to meet‘desired output levels and thus, presum-
ably, production is falling over time as soil deteriorates.
Values below 1.0 provide for a longer fallow period.
Although the population estimates for 1820, and to
a_lesser d;gree 1840, are,guspgct, a pattern ig apparent
 of early high océupational density dropping to a fairly
stable value in 1920-1940 then climbing again despite a
declining popuiation. ‘The relationship between this pat-
tern and the incorporation of nonagnates is examine@*in"
Section €. Here I set the stage for'thét analysis 6f clan
dynamics by looking atthe proportion of the population
that could be supported on each type of land per period.

Table 23 presents this array expressed as a percentage of

the estimated population. First, note that cleared land



~ New 81

New Va
0ld Va
‘Subtot

Valley
Only

TOTAL

1820
ope - 60
lley 0
lley 0
al
0
60
Table 23

1840

3

34

Pe:centage of Population Supportable by Garden Type

Percent of Population

1860 1880 1900 1920

30 27 15 17
29 68 99 oL

1 6 16 33

30 2% 115 127

60 101 130 144

1940

.34
80
34

114

148

1960

26
31
71

102

128

1975

12
95

107

116

0ce
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was ingufficient to meet .ideal féllow requirements until
some time between 1860 and 1880. In other words, clearing
was not rapid enough to offset the deterioration of yields
in slope gardéhs thch provided the major support until
after 1860. This does not imply thaﬁ food was short dur-
ing this.period but that more ffequent cropping may have
been necessary ﬁo provide‘adequaté production.

As valley cle#rance began in earnest (1860) major
reliance shifted to valley gardens which provide a continu-
ing resource, unlike slope gardens. -However,.the long wet
fallow practice resulted in a retarded accumulation of
usable 0ld valley l#nd and new valley clearance provided

thé dominant resource hase especially as population grew

*

rapidly. With the post 1950 decline in population, new
forest clearance dropped off and old valley land was more
and more abundant so that in‘l975 there was little pressure
to clear new areas. No single land type supported all of
the population:at any time although new valley in 1900 and
1920 and old valley in 1975 come very close.

After about 1900, the valley resources by them-
selves (both old and new)‘would havg sufficed to support

the population as a-whole, but this was not true for every
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social group within the popuiation. Thus by 1940 popula-
tion growth had hemmed in some of the‘linéages so that
certain families were obliged to clear increasing areas of
slope. In fact, 68 pefcent of the slope was cleéred from
1920 to 1960 and the bulk of it by five of the twelve
lineages that had nearly exhausted their uncleared valley
land. But these areas have a limited temporal usefulness
énd, és population declined, peoplé returned to major re-
liance on the.valley. |

If the same relationships continue to be held among
fallow, cultiﬁation, yield, etc., the population could grow
to 600 individuals in 33 yeﬁrs {an increase of 1 1/4% per
year—-£he.rate obsérved ddring the fieldwork period) and

»

could be supéorted by clearing the remaining 52 ha. of val-
ley land. After that, slop; clearing must be.again util-
ized, slopé must be recultivated, valley agricultural tech-
niques must become more intensive, outmigration hust occur
or people ﬁuét employ somé comﬁination of these strategieé.
It is-easy; on this basis, to see how a Yumbisa of the fu-
ture might come to resemble the Laiapu Enga, that Waddell
(1972) describes, with an area of intense agriculture on

rich land and dispersed farmsteads spread throughout the

usable slopes nearly to the limits of clan territory.
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Contact-related economic and social processes currently
in action will likely hodify this trajectory.

This occupétional density index (ODc) provides a
useful measure of préssuré on land because it summarizes
the basal density reiationship and incorporates variation
in land types and associated technology, yield, fallow
patterns,}maturation times and pef capita consumption. Un-
iiké é.simple deﬁsity figure, it indicates the degree of
deviation Erom the balanced relationship between popula--
tion-and area {(under the assumptions used in its calcula-
tion). Howevgf, an important factor is missing--labor in—
put. Another index is needed which adds that dimension
and . a measure of agricultural intensity would be a useful
lway of expfessing it.

2 but

There are several ways of measuring intensity
basically it is the ratio of energy put into the agricul-
tural subsystem by human-action (hence excluding that from
the sun) to the energy recovefed (I4). Thus high intensity

_agriculture may recover two calories for every one ex—

pended in the process (Ia = 0.5: high intensity U. S. corn,

2'I'here are at least five; see Brookfield with RHart
1971; Cowgill 1975.
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for example--Steinhagt and Steinhart 1974). A low inten-
sity relationship for swidden agriculture may recover 20
calories for each calorie of input (I4 = .05--1bid.).

It is difficult enough to acquire good figures on
energy input when present with the labofers. Projectioﬁ
into Fhe past can at best be an approximation. However,
in the case of Kapii clan history i have already developed
a very.sfrong indicator in the form of clearing rate (rc).
Since this is but one,part-of the total energy input to
- the agricﬁltural subsystem, one must evaluate the other
componentﬁ as well.

Women formerly used wooden spades in garden work
which were rapidly replaced by steel, probably in the
late 1950ss My wife and I had some of the former made and
observed the relative differences in mound construction.
Two major advantages of the steel spade became apparent.-
It cuts the earth more easily and it can be used to shovel
~dirt onto the mound. Since the wooden spade is thick at
the coré and tapers to the edges, very little earth cah
be lifted with it. Hands are thus used instead but they
are also commonly used with the steel spade especially
when it is worn down to a small blade. The number of

shovel strokes required to break the earth for a mound
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with a steel shovel is about 70 percent of that with a
wooden spade. Mounds constructed with steel technology
takae aﬁout 80 percent of the time required for wood‘ _In
termg-of total labor input per mound for preparation, con- .
- struction, planting, harvesting, weeding and carrying pro-
duce this would mean that a precontact valley mound cost . .
about 720 calories while obse?ved inputs Qere estimated-
at 660 calories per mound {see Appendix 7); Per capita
inpﬁts by members of the female labor férce from construc-
tion of the mound to consumption of its produce must have
been fairly constént over time since as population changed
the size of the labor force was altered proportionélly.

By contrast, forest clearing; ditching and fencing
required s@mething likq\4;600 calories per mound of garden
space with gstone technology (vs. 1,260 calo;iés with steel).
Th#t male activity occurred only once for any given area
while the feﬁale input wa§ repetifive. Thus, for total
agricultural labor input by the.population, clearing was
a-large component prior to 1940 aﬁd was Qariable. The
variation in the rate of clearing then reflects the vari-

..ability in the total labor input being added on to the

_ 3If population structure was significantly different
than that observed, variation could have occurred and I
have no way of estimating that variable.
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fairiy constant female input in proportions appropriate
“to the technology in use at any time. (See Chapter V for
further consideration.) |

Output would be affected both by human and pig popu-
lations. If we assume that the fluctuating pig population
had the same p:oportion to the human population as that ob-
served, and that gardening provided just sufficient enérgy
for these populations ti.e. no export of foodstuffs), the
oufpﬁt must be proportional to population. Output per hu-
man being can then be considered constant and thus the
rate of clearing approximates the intensity function in
form (but not in numerical value). This is a rough ap-
proximation but little else can be done. Appendix 7 pro-
vidgs numerical estimates for energy inputs and outputs
ana shows the deviation between the theoretical pattern of
Ie and r..

- In Figure 16, OD. and r_ are plotted against time,

énd-several different phases are apparent. Phase I'1is
based upon questionable data but if it shows anything it
'indicates ﬁhat intensity was fairly high while only slopes
were utilized as garden sites. In phase II, valley clear-
ing began and here the data are more reliable sincg in-

‘dividuals are more likely to have been actual persons
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(rather than the segment founders of phase I). As culti-
vation shifted to valley lands, the high yields and low
"population resulted in decreased clearing rates. ODc was
high during this phase because its calculation encompasses
- the wet fallow:time constraints but production of new
ga;dens was independent of ODG. It would appear'that
eafly inhabitants of the valley did not at this point ad-
here to the ideal fallow model . Indeed, in the next gen-
ération (phase iII), since yields dropped land went into
~wet fallow and ‘clearing increased until ODC fell to sus-
tainable levels. By phase IV a balance was achieved
which continued throughout the florescent périod of in-
corporatingtnonagnates_thle.ODc continued to drop (see
next ;ection). After 1940 and the beginning of phase v,
: the reduction of incorporation, disease which reduced both
human aﬁd pig‘population, the.frqst_of 1941, steel tech-
nology, pacification, compulsory roadwork in the 1960s,
other contact disturbances and the cumulation of previously
cleared valley land all conspire to make it possible or
necessary for a large portion of the population to all
but cease clearing. Despite the decline in population,
oD begins to rise again since new clearance did not off-

set the deterioration of productivity. Throughout this
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sequence the relationship betwéen I, and ODc-is not con-
stant.

Theoretically, where a growing population just
clears enough land to provide for ﬂew persons, the rate
of clearing (a function of area per population) should be
a funqtion.of_the inverse of density (population per area)..
The correiation coefficient up to 1940 is -.71. The de-
Qiation from the theoretical patterﬁ is of interest.

One tends to think of high density situations as
prime candidatgs for intense agricultural-practices énd
that, to a lesser extent,. low density implies low inten-
sity. 1In the case of Kapii élan history, both the highest
and lowest intensity (impiied by r.) occur when ODC is
quite low Iphases IV and V). Current cultivators are
living on borrowed time at Yumbisa (borrowed from their
ancestors who cleared so much land). In phase II, fairly

low intensities occurred and OD, was high, with the con-

.sequénces indicated above; Ceteris paribus, if population
now.grows'aﬁ Yumbisa, ODc‘must increase or sﬁme form of
intensification must occur, clearing, for example.
Occupational density and intensity are inter-
‘related indices but not simply so. A fuller treatment of

the implications of the Kapii pattern must be postponed
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until comparative material is examined in éhapter V. Let
me reiterate here, that the highest intensity occurred
- when OD_ was low (below 1.0) and when population growth
was the greatesﬁ'through incorporation of nonagnates. One-
thing is apparent. Had Kapii clan continued to incorporate
outsiders at the peak rate of 1920 to 1940, the current
populétion (reduced at the same rate as the 1950-~1970 de—r
gline} wbuid now be on the order of 600 people and there
'wquld be little or no valley land left uncleared.

I have demonstrated how a measure of land scarcity
can be developed in terms'of oD, over time, its relation-
ship'to.the exhaustion“of a fixed fesource (uncleared
valley land) and the pattern of intensity. To understand

the concomitant variation in social factors, the dynamics

of intraclan composition is examined.

B. ~-Agnates and Nonaqnates

>1n the previous section the reconstructed population
of Kapii clan as arwhdle was juxtaposed on the major re-
source base. In this section, the focus is on the incor-
poration of nonagnates from 18390 to the present. The
first step.is to break down the population into the social

categories of agnates and nonagnates. The latter may be
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subdivided into the families of immigrants, temporary im-
migrants and the descendants of both. Immigrants and
temporary immigranfs are for convenience, referred to
jointly as migrants. A third social category consists of
nonresidents who maintain their own dispersed gardens on
Kap{i land or at least have short-tgrm usﬁfruet rights
;here. Most are nonagnates but the category in;ludes
three_aghates who currently feside elsewhere.4 These com-
ponentsof-the population are diséléyed iﬁ Figure 17 by
five-year inter;als. As before, thé population is given
“as a cultivator multiplied by an “averageﬁ family size
and these families begiq with marriage and.peréist until
‘the male head of household dies, exceeds €0 years of age
or relinquishes chtivgtion rights by out migration or
simply letting them revert. A family that begins in ohe
classification is always so-classified except fogr
tempOrary migrants who changed to nonresident status and
the three agnates who recently changed to ﬁonresideht
cultivators (i.e., migrated out, at leas£ tempbrarily).

The agnatic population replicates the form of the

4Two of these are short of land at Yumbisa while
the third holds a large area. OCne of the former {(age 47),
will not return but the other two say they have not left
for good.
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overall population curve peaking in 1950, after the dis-
astrous 1941 frost, then declining until 1970. Immigra-
tion began between 1895 and 1900 at about the time of the .
eérliest known major frost. Informants made ﬁo connection
between these two events and neither can I. One might
suspect thét frést retreat hosts or their relatives could
have come to Yumbisa and been given land theré. Three of
the first five migrants were.frém the Kandepe area; un-
likely hosts. At any rate, informants also report a major

_ / - :
epidemic (possibly influenza) and the population model
iindependently“ produces a decline between 1905 and 1910.

Incorporation and temporary residence of nonagnates

- was high until 1940, afte= which incorporation declined
sharply a;d the immigrant portion of the population tapered
off as the original nonagnates died and temporary immi-
grants left. The population of their descendants continued
to grow as new‘families were established. The practice of
givihg usufruct grants to nonresident cultivators began
slowly and reached a peak éfter incbrpération Qésrre—
stricted. Since these grants aécount for less land than
those to migrants, the pattern suggests that nonresident

4 . .
cultivation is an alternative to 1ncorporation as relative

land scarcity occurs.
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Group cqmposition,-expressed as the percentage of
the popﬁlation fhat belonged to families of resident ag-
natic cultivators, became progressively "less agnatic“ |
froﬁ first incorporation until about 1940. After that
date, the proporticn remained very steady with just the
hint of a rise in 1975 (see Figure 18). This stabiliza-
~tion resulted_from‘a close balance between restrictions
on.new immigratibn and the burgeoning ﬁopulation of second.
and tﬂigé generation descendénts of earlier migrants. It
.is most uniikely to/have been a direct, conscioﬁs manipu-
latibn. | o

If popuiétion declined because of‘intfoduded dise-
ase, the results would haﬁe been felt in all social cate-
gories equélly; Then what occurred, in effect, was a
steady replacement of immigrant "niches" by natal non-
agnates. independent of population fluctuation. Recall
that the amount.of land held by agnates, nonagnaées, and
.migrants was-the major difference amdng them in terms of
social énd econcmic characteristics (Tables 7 and 8).
Thié suggests the possibility thét nonagnates serve as a
*client" population to a core group of agnates. Accord-
ing to informants this is overtly true for exchange aid,

but the rcle ncnagnates played in agricultural expansion
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needs clarification. Given the large tract of uncleared
forest, one might expect labor to have been exchanged for
land. This possibiiity can be investigated from the field
data and illustrates much about the relationships of ag-
nafes and nonagnates. |

The explication of these relationships reguires
fairly detailed consideration of various stratifications/
categories of the population. The classification.of so-
cial categories agscribed above will.be crosscut by further
stratifications based on amount of land cleared and host-
ing practices. My intent is to show how_individuals in a
variety of circumstances tend to respond by utilizing a
limited number of strategies and how such behavior gen-
erates theitempdral patterns for the clan as a whole. The
material will be illustrated by considering cases of par-
ticular individuals and lineages as appropriate.

Average area cleared per laborer per day can be
calculgted for the period preceding sample times and is
pregented in Table 24 for each social category. In no
case does the rate exceed that eétablished as reasonable
“in Section A. 1In other words, each social category had

sufficient internal labor resources to clear its own

land. The temporal patterns show a fairly strong
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"cortelation between any two categorieé (r = 0.7 to 0.9)
suggesting that all are reéponding to the same situation
in arfixed relationship. There is one glaring difference.
.Dgscendants of nonagnates exhibit the highest clearing
rate of nonagnates and.prolong higher rates beyona_any,
other category. Having been born in Yumbisa, thesé in-
dividuals are‘fully incorporated inpo.the clan. Their land
resdurces are nqnetheiess limited since their-fathérs were
| migfants.' They can gain access to fo;est because they

are clan members- {as will be indicated) and thus clear

more to secure their productive base.
. T ' !

Although agn#tes could have clegred their owh land,
they cleared at mean ratés decidedly higher than those for
other categories; The péak rate of 1.4 m.z/aay during
the 1920 to 1940 period assumes'that agnates operate as a
‘unit throughout thélC;an}' If we look at individual lin-
eages (a more likely cooperative unit), one finds the
higHeSt'lineage clearing rate to bhe 3;3Im.2/aay fér Kalome
lineage in thét same period. This i§ exactly the mean
clearance rate calculated for stone technology from field
observations. If the nonagnates in thaf lineage shared

the labor, the rate drops to 1.8 m.z/aay (see below).
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Informants report that major clearers {who were
likely to be agnates prior to 1940) were assisted by their

sons, other young men of the lineage, daughter's suitors

and 6thef "relatives" including both lineage men attached
- to a bigman énd other migrants. Over 6ne—quarter of the
migrants were-daughter'sIhusbands.

If we now stratify the §0pulation by amount of land
cleared and incorporation patterns, we can fufthef cém—
prehend the likelihéod of nbnagnates-assisting certain in-
dividuals. I hereafter refer to individuals who cleared
or directed the clearing of more than 2.00 ha. of land
in their lifetime as “majar clearers." ‘Some individﬁals
" {"hosts™) hosted migrants or.gave grants to nonreéiaent

» _
cultivators and some did not ("nonhosts"). 1In either cate-~
gory there were major clearers. It is élso useful to re-
fer ﬁo thirteen men who were major cléarersland hosts buﬁ
who hosted‘only‘migrants. These i cali "bigman hosfs”-
.(BM hosts for brevity). Althodéh I cannot be certain they
were all bigmen by local reckoning,lfhose who were ﬁ&t re-
ported to have been still exhibit a major characteristic
of that status-—abundant land. There were also, as there

are now, bigmen who sponsored only nonresident culti-

vators.
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If we examine the data on the 26 individuals in
the clearance histories who allegedly cleared over 2.00 ha.
each (Aq 2 2.00--major clearers—-~ I, = 2.2 m.z/day for 25.
yYears) we find that 13 of them (BM hosts) were hosts to
39 immigrants or temporary immigrants, three hosted only
nonresidenfs.énd LO were never hosts. There were 54 hosts
in all, so the 13 BM hosts (24% of all hosts) were respon-
sible for 52 percent of the inco:pprations or temporary
,attachments for the ehtire clan history. Eleven of‘the
13 BM hosts were §gnates, one an immigrané himself and
one a nonagnatic descendant. On the average, they di-
rected the cleéring of 3.02 ha. each, and if fhey had
done it alqpe,'their meaﬂ clearahce_rate would have been
3.3 m.2/ﬂay for 25 years. fable 25 shows méans of.area
cleared,.cleafance rates and numbér of ndnagnates_in—
corporated by these 13BM hosts and comparative figures for

> "oOn the average, then,

the remaining hosts and nonhosts.
a BM host had three extra families whose labor he could

possibly draw on in addition to his own lineage agnates,

while other hosts had 1.2. Note, too, that the other 41

| Sthe three men who cleared over 2.00 ha. but spon-
sored only nonresident cultivators are included in "41
hosts" in Table 25 to reduce possible confusion,
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13 BM Hosts
with Ac> 2.00 ha.

41 Hosts
with Ac variable

L
10 Nonhosts
with Ac) 2.00 ha.

201 Nonhosts
with Ac4 2.00 ha.

Table 255 Area Cleared, Clearance Rate and Migrants for

Mean

| Ac(ha-

3.02
1.14
2.56

«36

Mean

Number of
v Immigrants
.and
_ - Temporary
Mean Immigrants
) A025 Per Host-
- 3.3 3.0
1l2 019
2.8 0
0.4 0 .

Hosts and Nonhosts

Number

of Immi=

grants .

22

24

Number of
‘Temporary
Immigrants

17

12

Number
of Non=-
Residents

32

N



242
hosts were much more likely to grant usufruct rights to
nonresidents who fequire less lahd than migrants and are
less likely fo'bé present to aid in clearance.

Aithough the mean area cleared for other hosts isr
less than for BM hosts, the range is much greater. 1In
fact, the.;ll—time record clearer comes from the former
category (Mapelee with 5.98 ha.). . His only external land
g?ants were to two nonresidents. His father (Yotelee with
5.24 ha.) waslfirst runnef ﬁp_(three migrants, three tem-
porary migrants ;nd two nonresidents) and his brother
{Laioo with 4.45 ha.) was next (oné temporary migrant}).
Mépelee and Laiéo clé;red_during the peak rate indicated
in Table 24 and belonged_to Kalome lineage mentioned
above. Mapelee by himself wou1d have had to clear at a
rate of 6.6 m.2/day,for 25 years to achieve 5.98 hé; This
exceeds the maximum observed rate (5.00 m.2/day when trans-
" lated to stone technology) and is most unlikely fo; 25
years. Mapelee'é older living childrén (he had fen ines
and eight sons who survived to.adulthoqd; seven-sﬁill liy-
ing) recall helping their féther clear land when he was
in his forties. At that time he had already cLeared most

of the land. Mapelee was the last of the legendary big-

men of Yumbisa and, indeed, he was said to have been a
£
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big {tall) man as well. Althoﬁgh his prowess at social
manipulation may have been extraordinary, his ability to
swing an axe was apparently within human bounds. He
"simply" took advantage of his father's social network.
Yotelee had recruited three immigrants and two temporary

immigrants in his later days. These individuals came to

Yumbisa just before Mapelee‘s first marriage. He thus
steppeq into the social niche his fatber'had created; as
far as the migrants’ obligatiéns were concerned, a posi-
tion he must have ;hared with his three older brothers.
How he came to outshine his siblings is not recalled.

But it is clear thét tﬁ;se nine men, élus the temporary im-—
B migrant hosted by Laio, provided a tightly interrelated
social grdup that could only have comfortably handled

their total cleared area (14.99 ha.) with significant
assistance from the nonagnates beyond the latter'é own
cléared areas (2.29 ha.). Until the four brothefs had
sons of age entering the-labbr pool, which is (perhaps not
‘coincidentally) the timé of the temporary immigrant depart-
ures, this unit could have achieved a clearance rate of

2.0 m.2/day. This figure might be even lower if some of

Yotelee's many daughters were born late in his life and

their suitors assisted Mape;ee; The cultivation history
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gives no indication of this, but it would not unless they
subsequently gardened there.

Young men of a lineage and, at least, some daughter's
suitors certainly aided in clearing; The‘Kalome case
strongly suggests that some migrants did too, even in the
e#ceptional case of Mapelee; Still, the thirteen major
clearers who were not BM hosts (hosted only nonresidents
or Weré notrhosts) were apparently not 511 as skillful or
fortunate as Mapelee. An examination of their labor re-
sources further exemplifies some important relationships.
Like.Mapelee, two others hpsted only nonresident culti-
“vators. One of them, Waiéa, was esséhtially "squeezed
out” of Ipaine'lineage's limited te:ritory although he
did complete its cleérénce first. He then cleared in the
afea of Yurimi/Yandape lineage. The second, Wando, is an
i;migrant to Kapii. ' Both men were associated with Kotatd,
a BM host, who granted them land to clear. Kotato was
_not such ‘a renowned bigmah as Mapelee, but he and his fath-
ef had a tremendous impac£ on clan composition. They
sponsored nine immigrants, three temporary immigrants, one
nonresident,cultivator and Waipa and his brother who
were assisted by a nonagnatic descendant of the third sub-

Elan, Pao. This crew.cleared\16.42 ha. in Yurimi subclan
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territory, mosé of which was adjacent land, plus more
elsewhere {giving a group mean fczs = 1.1 m.zjdayi; More~
over, five of the individualsthat Kotato and his father
hosted, themselves sponsored fourteen further nonagnates.
‘Waipa and Wando came into Kotato's sphere of influence
when he was in his fortias. They likely helped him clear _
and subsequently received assistance from his he;pers.

The remaining*ﬁen major clearers.(Ac) 2.00 ha.) who
were not BM hosts were'six aghates, one immigrant ana three
descendants of nonagnates. The agnates had in each case a
sufficient number of brbthers of natal nonagnates (see.
below) to achieve reasonagie clearing rates on the order
N of 1.5 m.2/day. The immigrant was associated with a
.smaller clearing group such as Kotato's. As noted earlier,
descendants of nonagnates were usually short of land un-
less their fathers were exceptionaliy active clearers and
their brothers were few. The first two of the three non-
agnatic descendants whp were major clearers cleared when
' Pao subclan had nearly exhausted its valley forest. They
were obliged to clear on the slope. ©One, Kanalii, had
five brothers, three of whdmfdied in.fights in their twen-
ties. The fourth eventually returned to his father's na-

tal clan while the fifth died at age 45. Kanalii thus
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benefited from their early assistance but not their later
competition. The other, Wapii, like Kanalii, wasg the son
of aﬁ immigrant from Sakata clan of the Lagaipa. It is
‘quite likely, since they were Sakata agnates, that they
cleared both {adjacent).plots in mutual cooperation. More-
over, the next adjacent plot was cleared by an agnate whose
father's wifg was Sakata. Wapii was assisted in his later
years by his sdp and, possibly, by two young agnates who -
- subsequently received 1and.from.him. The third nonégnatic
descendant benefited from the steel axe and, in later
years, the help of his daughter;s suitor (now husband).

If one examines liﬁeage compoﬁitions when these 26
major clearers were about forty and further stratifies
hosts from nonhosts, Table 26 is generated. The mean
number of natal cultivators (agnafes‘plué nonagnatic de-
scendants) is the same for both as is the proportion of
agnates to nonagnates; but they are very differently dis-
tributed. Hosts'tended-to occur in lineages where natal
nonaénates were few. Tﬁe mean dates for these individuals
are 1933 (¢ = 12) for hosts vs. 1938 (¢ = 28) for nonhosts.
In other words, the nonhosts weré somewhat more likely to

be later in time and thus they would have had more natal

nonagnates in the lineage. However, the time difference
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is small and the range of nonhost dates encompassés that
of hosts. 1If migrants helped their hosts, as Qas strongly
implied aone, the natal nonégha;es were prime candidates
for assisting nonhosts. This is especially true if the
nonhost was an agnate since he could have given land to
the natal nonagnate who helped him. It does not show
gtrongly for the three nonagnatic descendants who were
major clearers described'above, beéause they themselves
were ‘short of land and thus unlikely to have been able to
have made grants to helpers. Had Kanalii's brothers sur-
Qiﬁedi the Kénalii-Wapii group would.have exhibited the
appropriate sort of assistance, but to themselves and
likely to their Sakata re;ative.

Any 'man with land stbod a'good chénce of acquiring
assistance from land hungry natal nonagnates. Wapii and

Kgnalii;pOSSibly secured clearance.rights on the Pao

sloée from Sakalene (whose wife was Sakata) and could have
encouraged that by aiding him {(or his son as noted above) .
Mapeiee gave old valley gardens to four natal honagnates
who had likely helped him. Data on 21 clearers (Table 27)
suggest that 31 natal nonagnates-helped them {(and thus re-

ceived land grants beyond that from their own fathers).

Table 27 shows frequencies for different types of grants

AV
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and the status of grantors. Potential natal nonagnatic
helpers in this table are only those of an appropriate age
to assist-(i.e., 18 to 25). Nonagnates usually gave 1and
they had cleared/since they had little else. Similarly,
low clearing agnates have a bimodal distribufion such
that gpur with almost no valley inheritance gave land they
cléargd themselves while'three otﬁérs”;ho had inherited
plenty of valley land gave it;_ High clearing agnates
 gavg few grants of cleared land at all, excepting Mapelee
who made fodr‘from old valley. 0ld valley would appear
to be th favorite reward to young helpers if available.
Moreover, four of the five major agnatic clearers in
Table-27 wofked under or from conditions of relative
lihéége land shcftagea One was Waipa mentioned earlier,
one was Mapelee hemmed in on all sides by his many brothers,
and two were in the process of piqngering new areas sep—
arate from the constricted lineage homééfound- _The fifth
major clearer now works on slope land with a s£egl axe
while his considerable valley inheritance lies mostly_in
wet féllow.

The preceding analysis suggests an emergent pattern

in which four different strategies of organizing labor re-

sources for male garden work can be analytically separated.
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lfr}A-man might (presumabiy) do the work entirely
by himseif.

2. He ﬁight rely on assistance froﬁ coresident
agnates--his own sons ih his later years and agnatic
“nephews™ earlier, but possibly including older "attached"
agnates and cooperative labor exchanges with other clear-
ers.

3.7 He might rely upon nonagnates who he sponsors
as new clan members or, possibly, nonresident culfivators.
4. He might rely on descéndants of nonagnétes;
In;practiceAthese strategies are mixed for any one
individual and transient, informal Qork gfoﬁps of varying
social composition result.-‘However, the trend from re-
liance on migrants to reliance on nonagnatic descendants
emergea as a major shift in émphasis aé incorporation was
constricted. The growing numbers of nonagnatic descendants
reéLaced the dwindling numbers of migrantsrand the pro-
portion of agnates to nonagnates stabilized after 1935
{Figure 18). Note that the period from the beginning of
incorporation to constriction (1890-1940} was,the‘period
in which male contribution to agricultural subsistence
was at the maximum (i.e., maximum mean cleariﬁg rate in

Figure 16). After 1940, less land was cleared and male
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labor intensity dropped. Nonagnatic descendants provided
the labor force and required, in turn, land grants for
their own support. Differential, relative shorfage of
land sufficient for long-term use appears to be a major
factor in this procesé of forest clearance.

If hosts of all sorts are sératified as a separate
;ocial categeory, the dynamics of incorporation in relation-
A shipl;o land can be élarifiéa: Table 28 tabulates the
frequencies of hosts (number of individuals whg sponsored
nonagnates per period), new migrants and nonresident culti-
vators p;r period. The rapid decline in immigration aftef
1940 is apparent. The number cof hosts increased there-
after but seveh of them sponsored only nonresident culti-
vators. -In the 1961-1975 period four of the eight hosts
didrlikewise.. After 1940 the mean number of external non-
'agnates per host was generally less than before and was
1:0-1.1 for migrants only. Thus nohresident cultivation
_ééaked later than immigration and was the dominant host ing
étrategy éfte; immigrant constriction.

The proportion of hosts to totay number of resident
cultivators remained fairly steady until recent tiﬁes'
when it is apparently losing popularity. During fieldwork,

two nonresident grants were tentatively made to new
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husbands of out-marrying Kapii women, one nonresident cul-
tivatbr was "expelled" and one temporary immigrant became
a nonresident landholder. The latter two derived from one
acrimoniousg dispute not focdseq on usufruct rights.

Relative land resources of hosts, migrants and

other nonhosts can be estimated by calculating theoreti-

cal occupational densities (0D.y) for these social cate-
gories. To do so, cleared land resources {area) of active
hosts (having sponsored at least one external nonagnate

during the period) were tabulated for their whole life-

time and recorded in the major period when outsiders were
sponsored. Grants to.migrants and nonresidents were re-

" moved from consideratibn and carrying capacity of the re-
maining gkeared.land (new and old slope, new.and old val-
ley) was calculated, then converted to OD_, for a family
of 5.69 people. A similar procedqre was used for the |
other cétégories. Migrants were recoraed in thé period”of
their incorpdratipn and others at age 40, the'time of
their major invo;vemént in clan affairs. Both éategories
ignbre intraclan grants which ultimately reduce the whole
through inheritance. As a result, these 0D, figures rep-
resent the.lowest average value that could have been

achieved for each category in each period (given recorded
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clearing, grants, and populations). ‘Hence they afe below
the values for the total clan giﬁen earlier in Figure 16.
They are not "“true" ODG values as used befdre. Rathér,
they serve as a measure of land_reéources after interclan
grants, standardized for differential outéutsland fallow
patterns. The results, though somewhat crude, are rather .
striking (Table 29).

| The land resources of hosts (i.e. thé lahdzthéy.
¢ontrolled within the élan, 1es§.grants.to external non-
agnates) followed cloéely the pattern of clan 0D, to 1940.
.Afterwards the valﬁes rose more rapidly becaﬁse hosting
reduced land resoﬁrces when clearing activity was not
great, eﬁeq though ample old valley was inherited. (Table
30 summarizes the size of valley grants for fhe social
catedbries and should be referred to with Table 29 for
this discussion.) The other side of this coin is seen
between 1900 and 1940 when small valiey inheritaﬁcé com—
bined with grants to migrants resulted in large vallef_
cléarance. In fact, hoﬁt valley inheritance showed'a
strong inverse correlation with valley clearance (r = -.91).
Before 1900 when hosts received no valley land from their
fathers, they cleared at moderate rates but gave less

valley land away, incorporated fewer individuals and had

i
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Yosts, Immigrants and
Temporary Immigrants
Together

Nonhosts: Descendants
of Nonagnates

Nonhostss Agnates

Clan 0D, at Midpoint
of Period

*Theoretical Occuhatlonal Density® (ODct)

1881~ 1901-

1900 1920
0.7 0.4
i1 0.7
0.9 0.6
0.3 0.5
0.90  0.75

* Probably inflated--see text.

1921~
1940

0.4
ie3
1.0

0.4

0.6

0.69

1941~
1960

0.7
1.8

1.1

0.5

0.7

0.74

Table 29: Theoretical Occupational Densitiles
for Hosts, Migrants and Nonhosts

1961~
1975

0.9
%

3.2

1.7

1.0

0.9"

. 0.84

95¢



Ciearedrby Hosts
Grants to Hosts.
Grants by Hosts

Grants to Immigrants and
Temporary Immigrants

Grants to Nonresident
Cultivators '

Table 301

.1881-
1900

.73

Mean Area of Valley Grants

‘Mean Area (ha.)

1901~
1920

1.09
.26
74

o25

15

1921-
1940

96 .

.60
.58

022

1941 -
1960

i a6
<93
«59

46

.28

1961~
1975

43
.78
57

39

o 27

FAY A
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a higher OD.¢.

'-Migrants did not fare nearly as well. -Excepting
1901-1920 they never achieved (on the average) a suffi-
cient long-term reéource Sase. In fact, OD 4 began deteri-
orating_beforé incorporation was constricted, énd culmin-
ated in a véry high'valuéAbf 3.2. _That-figure would imply
about 3.3 kxg. of sweet pbtato per person per day k2.7'is |
adequate with pigs.in ratios similar to 1975) ig ﬁhe
gardens weré kept in'continpoﬁs production. Three of
these migrants are members of multifamily households and
the fourth only recently left such to reside in his garden
now being cleared. The others show no evidence 6f increas-
ing their resource.base and could becocome temporary immi-

» :
‘ grants.' At leést thfeé of the thirteen migrants from the
previous pefiod are still members of multifamilf house-
holds. Note that this situation occurred despité the fact
that grants to migrants were nearly £wice as large after
1940 than.before; If an individual 1is to make it at all,
he‘must be given-mofelland than before 1940 sinée in £he
earlier pefiods almost any host could guarantee forest
land to clear. Recently that has not been so. Also, new

migrants are customarily given a cleared valley plot as a

“gstarter."” These grants before 1940 uniformly averaged

N
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around 0.25 ha. which would have supported a family of
four for only a few years after which the migrant would
have had to clear forest. They cleared both slopé and
valley, but many of thém neverrachiéved'sufficient land
for long-term stability. They were thus quite likely to
be strohglf tied to their host who could buffer periods .
of shortage. Table 29 shows that the combined resoﬁrceg
of hosts and mié?anté approached the ideal populationQ
land relationship before 1960. This dependeﬂcy!likely
manifested itself in shgred garden labor by women, as ob-
served during fieldwork, and in assistance to the host
for any activities including clearing.
As noted earlier, the lack of migrant land ré—
_soﬁrces rgsultedlin a spate of acquisitions by their de-
scendants who were quite cleariy seen as proper clan
members. In 1921-1940, while forest was abundant, they

cleared to increase their resources. As forest decreased

‘they received ﬁrogressively more old valley and old slope.
The former derived to some extent from land abandoned by
temporary immigrants. The success of their effort was ap-
parent until the last period. Actually the whecle 1961-
1975 ¢olumﬂ is somewhat inflated since most of these in-

dividuals are still living and have not finished clearing.
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Hosts, being older, arelprobably EOrrectly represented.
On the other hand, the low rate of current clearing sué—
gestsrthat the values may not be greatly altered in the
near future. Of fifteen clearers active during fieldwork,
ten are descendants of nonagnates.

To complete the analysis of Table 29, agnates who
were nbt'hosts'exhibitéd adequate resources for all times.
The degree of "surblus" land detériorated throuéh time as
major reliance shifted gradually from éleared valley to in-
;erited valley. The correlation coefficient bethen in-
herited valley and clearing for nonhosting aghates is
-.65. The difference, in comparison to hosts, is a re-
sult of the latter's increased valléy clearing which off-
set the ifAcreased y?lley inheritance of agnafic nonhosts
and this was aided, for some hosts at least, by using the
labor of migrants. Nonhésts commonly inherited from one—
‘quarter to one-third more valley land, but this was not
sufficient,in the loné run- for a family and fhey had to
clear too. The earliest period is again anomalous with
nonhosts having cleared large areas. In 1880 there were
only eleven cultivators and their degree of cpoperation

and level of segmentation is unclear. Three of the four

hosts were brothers, the others their parailel cousins and
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if they were tightly integrated had an overall OD., of
0.8 after higrants wére'incorpdréted. However, three
brothers formed a unit_with migrants while the other "sub-
clan“6 was an agnatic upit. The fourth host gave rise to
‘the third subclan. The “cost" to hosts was a higher 0D, :
the "cost"™ to nonhosts was a higher clearing rate.. These
Fwo oppions are both viable as OD_ indicates in Table 29.
The former gained popularity untii 1940 after which host-

ing declined (Table 28) and OD_¢ is now the same for both

categories. I suggest that these options reflect two

fundamental strateqies widely utilized in various situa-

tions and strongly qopditioned by land resources.

One final observation regarding social categories
and-land helps to_clarify the iong—term inheritance of
garden plots within the clan territory. Table 31 divides
current valley and slope landrby social category to com-
.pare.the proportions cleared by individuals in the past to
the proporﬁions held by individuals of each category in
. 1975. A large part of the slope is in lineage fa;llow.

This land could be claimed by any of several descendants

b1t is impossible to know how these individuals
viewed their relationship. The divisions eventually be-
came subclans though they may then have behaved as lineage
members do now. They, at least, occupied geographically
separate areas.



/

X - Valley : ' Slope

Fercent Peroent ‘Percent  Percent
cleared held in cleared held in
in past 1975 in past 1975
Agnates . 67 b9 =~ 55 \ 28
Desqendants of Nohagnate; 7 33 | 227 | 24
. Imnmigrants | 20 ' 6 14 5
Temporary Immigrants 5 0 -5 | 0
Nonregident Cultivators 2 12 3 | 4
Iineage Fallow _ - 0 - 39
| | 100% 100 100% 100%

Table 31:. Land Flow within Kapil Clan

c9c
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of clearers or later cultivators but theré is currently no
general reason to do so,. However, descendants of non-
_agnates,.in their quést for land during recent decades,
retain relatively more slope than other categories of in-
dividuals. The major pattern of land -flow can bé seen in
valley garden plots. Although.small_transfe:s between
any twg categories occur, the principle beneficiaries are
the deséendants of nonagnates who receive most of the
‘land cleared‘by migrants (usually their fathers) plus a
1ar§e portién from agnatic clearers; 'Agnaﬁes are literal-
ly losing ground as a result of the incorpbration of non-
agnates in the past.

Any individual cultiVatér at any pafticular time
regardlesd of his social category is faced with the same
problem of securing sufficient ground to maintain adequate
long-term production. Current Yumbisa cultivators are,
not-su;prisingly, very much aware of garden outputs, land
resources and their potential for securing further land.

. Land is unequally diétributed among resideﬂts and the im-
balance can be appreciated as follows. For a famiiy of
5.69 to achieve an ODct of 1.0 for twehty—five years would
require one of the following or some equivalent combina-

tion: 1.48 ha. of old valley, 0.72 ha. of newly cleared
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valley, 1;43 ha. of new slope or roughly 2.4 ha. of old
slope. Currently, 26 percént of the families hold that
much or more in any one type of land or equivalent combina-
tion. Over the whole history of Yumbisa, 75 percent of.the
hosts had such resources, 49 percent of nonhosts (non-
migfants) and 28 percent of the migrants. As indicated
earlier, these hoﬁts were commonly large clearers despite
largé land reservés._ If their fathers were large clearers
as well, much of the land went into fallow as the sons came
of age; - Thus even amidst plenty for some there were always
those who woﬁld benefitrfrom ciearingJ Inéorporating non-
‘agnates_added further impetus to clearing.since they rarely
received sufficient cleared land. Their descendants were
even morevdgliged to seek-additionai land. But because the
'OVeréll clan resources were unequally distributed among
lineages, by the time&nonagnatic descendants become.numer—
ouslmany were obliged to acgquire grants from clansmen. ‘This
tended to reinforce‘the practice of attachment to older
resident cultivators in order to acguire grants of forést
and thus nonagnatic descendants were the major clearers
after 1940.  The synergistic effect of land acquisition and
unéqual distribution provided a strong pressﬁre to clear

forest until recently.
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Declining popﬁlation and increased amounts of avéil-
abie old valléy land have renderéd the c¢learing option
less attractive. 1In addition, the bulk of the remaining
uncleared valley is held by two men o£ one lineage (Yurimi/
Yaﬁdape)7 with defensible claims by two others. These men
-are not parting gasily with their_fesources, but their
eleveh'sons (who would get 2.5 ha. each on the éﬁefage)
-ﬁéy fina thétrtﬁeir-clansmeh wi;i be mére insistent in the
- future. |

.glthough incorporating nonagnates has its primary
rationale in exchange, the process results in anraccelera—
tion of clearing for at least two generations. There are
furgher reasons why land should be cleéred. Clearing
-land not Snly implies confrol erf=its disposal buf-often
’coﬁstitﬁtes claim to a strip of forést land:behind'the
| plot. Valley strips we?e relgtively short in‘the-past
.since they_were fapidly ;éut off" by other_clea;ers. Cur-
rently sﬁch claims éxteﬁd intb theréiope foreét unﬁil.
théy abut a pandanus grove.

A particular case illustrates further implications

of this tactic. Recall the massive clearing endeavor of

7Yurimi/Yandape: Subclan/Lineage
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Kotato, his father and their migrants of Yurimi/Yandape
lineage. They together accounted for one quarter of all
land cleared between 1920 and 1940. Moreover, they spon-
sored a nucleus of immigrants from Pindaine phratry in

the Lagaipa valley, now funetionally almost a lineage in
~Kapii. (A total of fourteen Pindaine people eventually
immigrated and were distributed throﬁghéut fhe clan.) At
the same time Kepa/Alaka lineage and part of Yurimi/SamBe
were ploneering a new area nearby. Alaka lineage had not
flourisﬁed and was squeezed out of the eariy valley clear-
ing push by Kepa/Kalome. Makolii and his aging father
were the sole representatives of Alaka in the early.l9003.
He attempted to claim land by clearing in what is now
Kepé/hmbdne land and although Makolii's son tried too, they:
were unsuccessful. Makolii had an option. -He utilized a
"dual agnatic descent" claim (his father being the child

of doubtful parentage) to get land beyond the clan boundary
to the south. (See map 2b--the old boundary ran along the
southern mosﬁ major garden drain that runs well into the
swamp.). This virgin bush was claimed by a segment of the
erstwhile enemies from Katikati who were also expanding

in all directions. His claim was not contested and he

subsegquently allowed his wanenge talipi (WiSiHu~-in this
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case perhaps a classificatory sister), a migrant's son
‘from Yurimi/Sambe, éo share the area. The sisters that
these two men married were from another segment of the
Katikati clans. Within a few years Kotato's father spon-
sored the first of his Pindaine immigrants and they cleafed
in the farthest reaches of his strip (éctually on the
slope.edge; probably bécadse éhere‘were insufficienﬁ'ﬁorkén
ers to drain~the.§wamp wifhout'existing major ditches)
which was well within enemy territory. Thereafter, this
new area was rapidly cleared, cutting off the original
Alaka claim and a large part of the wdrk/waé done by thé
migrants of Yandape. The present major uncleared valley
resources lie in the attached area. After returning from
the 1941 f;oSt'retreat,.a fight withrthe Katikati peopie
largely settled the affair although animogities persist--
the last brawl occurred just prior to fieldwork.

A strategy of giving land gfants to nonlineage
mémbers on the periphe;y of territories is apparent even
within the clan. In a case of clan expansion, it is
doubly useful ﬁo sec;re the claim and to provide fighters
with a vested interest in the area.

| At this‘point, the role of dispersed Kapii gardens

can be briefly reconsidered in relation to the history of
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‘local land resources. A nonrandomized sample of fifteen
living men reported that their fathers had maintained out-
lying gardens at thirteen locations (excluding témporary
frost retreat gﬁrdens belonging to hosts). 'Although the
sample is small the distribution of these gardens by frost
catégory is quite similar'to'that of the 1975 survey
frabie 32). The.féufteen of.ﬁﬁééé fiffeen men who held
such gardens had an average data of birth of 1902 (s=10)
"so this samble reflects tﬁe distribution around 1940 when
they were well established in clan affairs. As in 1975,
families lacking local slope land teﬁded to have extraclan
gardens in éategory I. Six of the sevén men with cate-
gorf I gardens averaged 0.05 hé. of slope (the seventh
'wasMapél%gvdxh‘3;93 ha.) while their lifetime valley hold-
ings averaged 2.04 ha. .For-the five men with cafegory II
gardéns_but none in category I, their slope land averaged
1.25 ﬁa..with 1.81 ha. of valley. Also as in 1975, two
of eight men with direct affinal ties to category I areas.
- activated such ties for-usgfruct righté. |

1 have littié data from which to infer earlier pat—
terns. However, it seems unlikély that Yumbisa could ever
have been occupied.without some sort of dispersed garden

strategy for post—frbst migration refuge in categories II



" Families with Gardens in Each Category

1940--sample of 15 familles  1975--40 families

Frost Risk Category Numbér . Percent | Number  Percent
1 7 35 l 22 39
11 12 60 29 51
III 1 5 | | 6 11
o 0 0 0 0

A

Table 324 Distribution of Dispersed Gardens

692
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and/or III. Even.if the hosting option were initially re-
lied on, acquisition of garden plots from those hosts
would readily have been converted to dispersed gardens.
Extraclan gardening .is commonly reported throughout the
Kandepe area and would appear to be-an "old" adaptation.
The ancestral home (Kiteli/Bipi) is no exception. Further-
more, ¥umbisa fesidenés are'said‘to have utilized that
homeland up into the 1940s when a fight led to its
abandonment. Living‘men reculfivated the area.

The history of category I gardens is somewhat dif—
ferent. The whole of category I was allegedly pioneered
at about the same time. If the other éroups developed
in much the same manner as Kapii, they too mayfwell have
restricte? early immigrétion. The pattern of nonresident
cultivation grants from Kapii would then approximate the
acquisition of grants by Kapii men from surrounding clans.
Such garden acquisition would be a strategy employed by
individuals within,any clan who, for vaFious reasons,
might require further land and espgcially slope.— Rgther
than tapping corporate group ties, they utilized their
extraclan network. |

| A very rough estimate of the importance of such a

process on land resources of Kapii families can be made
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by assuming that the number of local gardeners who_main-
tained category I gardens waé proportionally the same as
the number of nonresident cultivators who had gardens on
-Kapii land and that plot sizes were the same as now. If
so, the OD, for Kapii”for 1975 drops from 0.9 to 0.8 on
the basis of fairly reliable data and the 1940 oD, would
be 0.7 instead of 0.8. The earlier two periods change |
_iesé than 0.1 Qihce nonresident cultivation was rare {but
see Section C).

These observations suggest why nonresident.cﬁltiva—
tion persists beyond incorporation. Incorporation is con-
stricted because fewer individuals have surplus land
(cleared or uncleared).ggg because the strategy of grant-
iné to natal nonagnates supplants hosting migrants. The
group becomes more "agnatic" even though they are not all
proper aénates. Nonresident cultivation grants, however,

are less "expensive" to the host, in termq of land, than
incorporation but yield smaller social returns. Yet they
serve to strengthen the bond with recipients. For the
nonresident cultivator-they serve to provide some extra
gardens near at hand and, in particular, slope gardens

which buffer frost:. Even plots that are not on the slope

may be spared in light frosts as mentioned earlier.
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Indreaqing land shortage in 1975 threatens to restrict
this oétion as well.

In this section I have highlighted the dynamics of
group expansion and composition deriving largely from the
incorporation of outsiders. It is important to emphésize
that this developmental trajectory occurred in a situation
of claésic ldﬁ_dénsity by gross regional measurements, I
would not claim such a densitf measure to be irrelevant.
Certainly, the history of Yuﬁbisﬁ would have been guite
different if, gomehow, the clan terfitory.had been. sur-
rounded on all sides by other groups.' 6n the contrary,
even though early extraclan competitiog (at léast) was
slight, certain individuals and certain categories of in-
_dividuals}foﬁnd themselves in a high density situation.
Various strategies were employed to alleviate land shortage
with_g:gater or 1esse¥ success as indicated above. The
rgsglt for therclan as a whole was é positive feedback
loop which, exacerbated by the incorporation of nonagnates,
led rapidly to a reduction of forest land. Tﬁat in turn
was ultimafely checked by fhe simple expedient of nearly
terminating incorporation practices. This was not achieved
by a concertéd design but as a systemic output of individu-

als pursuing various strategies in relation to constraints
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on their phyﬁical (land) and social (relational) resources
and possibilities of alleviating both. The major alterna-
tive is another.cycle of agricultural intensificdtion
which appeafS'to be just around the corner. When that
corner is turngd {assuming a growing population), a new
complex of factors will be introduced. The valley will
have been totally cleared and s;ope land will increase in
value. Male labor for clearing will increase for a while
with slope utilization and soon female labor mﬁst follow
suit és more area is planted to compénsate for declining
yields. This increase in female labqr inputs leads to
rather far reaching implications and is considered in
Chapter V. \

Throughout the history of Kapii clan two alterna—
tive “adaptive gambiis“'(Stuart 1971) vied for dominance.
On the one hand, thé "clan" probably began with a core
-group‘of agnates whb utilized their own 1abor;reséurces to
secure suffiéient clea;ed land to mget'long-term neeas as
they pefceived them. They were, at the ieést; functionally
a tightly articulated group, as agnates are;mpposed to be.
Thig "gambit" persists throughout thé history and waxes
and wanes as a successful strategy. When the pioneers had

secured a foothold ({(i.e. when OD. dropped to 1.0) the
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second “gambit"™ became viable. Incorporating nonagnates
_be;amé a.dominant strategy:fordecade5~5efore the-seeas
of its oﬁn destruction bore fruit.» In the end ﬁhe ;ag—
patic" strategy was reasserted and {possibly as in the be-
ginning) the core group that restricts rights in land is
now made up of both-agnaﬁes and nonagnatic descendanﬁswwuu_
largelikindistinguishable in day—to-dayacfivities,and
indeed upon close analysis. They function as agnates aré
supposed to and might well come to be-tho;ght of as such
as they are among the Mae Enga (Meggitt 1965). We may

now turn to a closer inspection of the social relation-

ships of incorporation.

*

C. Nonaqﬁates and Nonresidents

I have described how Qarious individuals cope with
land_shoréages and thg rgsults of their collective actions.
I nowﬂfeturn to the clan as a whole to examine the social
rglationships af incorporated and attachéd men to resident
hosts, the way these relationships change through time
and th;ir association with occupational density.

First, the ideology of male residence must be re-
considered in greater detéil. In Chapter II, Section G,

the elicited, current, ideal alternative, male residence

possibilities were described from the migrants® point of



275
view. It is the migrant himself who instigates the move,
accofding tq informants. Kapii men disclaim any proselyti—
- zation. Immigrants may seek new group affiliations for a
variety of reasons (e.g., the new place has good gardens,
lack of land ‘in their natal area, trouble with agnates,
eté;) gnd they are by no means uniformly men of little
social stature. They run the gamut from "rubbish men"

' to dynamic individuals who fulfiil—the criteria of bigmen
in their new homes. Yumbisa informants ciaim they were
"happy" when a relative began to indicate interest in mi-
grating. When, for example, the wouid—be migrént_asked
his mother if she had land at Yumbisa (important matters
are never broached directly), prospective hosts and other
lineage men encouraged him with every possible inducement
(food, pigs, land, etc.) in a manner very reminisceht of
the "rehearsal" behavior of'prospective marriage partners.
At some point, the host lineage may make large contribu-
‘tions ﬁo his brideprice. He later makes laita to them.
The'fuilest expression of reciprocal éséistance in all aé-
tivities is crucial. To be a cian member an individual
must act like one and his adopted group must respond in
kind. Unlike a natal clan member, the migrant signals

his change of status by giving his own laita (ideally)
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or a laita for his children {(usually). That laita is a
necessary but not sﬁfficient condition for ideal incor-
"poration. He must-above all act like a brother.
Since pig prestations require assistance and since
most migrants were apparently young, unmarried or recently
married men, the giving of laita was sometimes delayed.

The mutual ass;stance aspect of the relationship manifests
fitét-—in‘;hé past,.assistance'in forest clearing was a
prominénﬁpossibiiity. Some men may in faét.never have
given laita or assisted in other exchanges. This fact

may ip part account fpr the fairly large number of mi-
grants who were n6£ fully incorporated and left (temporary
immigrants). When the relationship works well, though,
both host and migrant benefit--the former through reliable
assistance in exchange, warfare and political manipula-
tions; and the latter in a reciprocai fashion and from
land grants. This mutually reinfdrcing spiral is what

. makes the potential host "happy." Wheﬁ a migrant,giﬁes
his own: (or his children'S) laita to a.host; that is: only
one pﬁrt of the process but an important one because it
completes his obligaticn as an outsider. He may apparently
"

be assisted by his natal group if they ultimately "“owe

the laita anyway and, if the migrant is successful in his



277
hew blace; he will not "forget" his original clansmen.
Occasionally, a man may thus have nearly balanced rights
and obligations in two clans. The usual case, though,
seems to be one in which a gradual change to full reli-
ance on the adopted clan occurs and the migrant does "for-
get“ his home, i.ef, his major allegiance 1s to the
~adopted clan.

If the.migrant moves to hi§ mother 's natal home,
makes laita for himself, assists his new "érotheré" well
and is then killed in a fight, his "brothers" are extreme-
ly angry. Theyggeek revenge more strongly, it is said,
than for the death of an agnate since they are bath
mother's and father's clan of the deceased. They would
accept.a laita for him from his father's clan in;the post-
fight settlement. They would not accept laita for his
children (as father's mother 's clan) because the children
are natal clan members. Thus a cognate who éan make hig
own laita is rapidl?_incorporated and his éhildren aré
without question group members. On the other haﬁd, male
affines who make their children's laita {or their wife's)
are usually not as well integrated. Their children would
have been immigrant candidates had they lived elsewhere.

Because their father made their laita, and because they
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: were nurtured and raised in the clan territory, they
are full members.

From a potential host's point of view, there are
likely to be several individuals who have genealﬁgical
connections which would éllow for their incorporation into
his group by ideal criteria. Such may be divided into
two categories: cognates who givé their_swn;lgigg to.the
host, and affines who give a laita for their children.

The first type is held to be basic. These men can
- be directly incorporated becoming’mémbers in their own
lifetime though rarely a;quiring a full complement of
land. Any son or grandson of a female agnate of the host's
lineage is a candidate. Individuals one generation older
than the hest or two generations younger are unlikely to
be of the appropriaﬁe age for immigration during the
period (host's age 30-50) when he Qould be most iikely to
sponsor them. That leaves oniy SiSn, FaSisSnSn, FaSiDaSn,
FaSiSn, FaFaSiSnSn, and FaFaSiDaSn. The real and idealr
are far épart in this case. None of the 111 nonagnates
who cultivated Kapii soil were unambiguously reported to
have heen of thé 1a§t three relationships. Moreover, the
first three account for only nine nonagnates, seven of

which were SiSn, and classificatory equivalents include
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only one more individual of uncertain genealogical connec-
tion (probably FaFaErDaSn).

This gap between informants' notions of An arche-
typal immigrant and numerical freqﬁepcy requires somé com-
ment. All three of the nonoccurring rglationships refer
to individuals of the same generation as the host. 1If
,gbéY_SOUQh?‘PFV afﬁi;iations, tﬁe hoét's father would
likely have sponsored them.. FaFaSibPaSn is most likely to
be oldeﬁ than fhe host since the descent line includes
two women and women marry younger than men. Bﬁt age alone
cannot account for the nonoccurrence, since even FaSiSn
could be up to 25 years }ounggr than the host.

All individuals in;this category of potential im-
migrants aré closely allied with the host, especiglly the
sons of female agnates. The three "missing® positions
"are among the host's primary exchange partners and, in-

deed, FaSiSn is one of the prototypes from which the de-

scriptive term auu kaiingi ‘exchange partner' comes--

- kaiingi being a cross cousin. It may thus be that it is
more advantageous for the would-be migrant to pick a
different host to maximize his assistance in exchange en-
deavors. This would contravene the would-be host's ex-

pectations'of'acquiring a local reliable helper, but from
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the migrant's point of view that is not necessarily the
best.strategy.- If the migrant attaches himself to.a man
other than his MoBrSn, he may draw upon the assistance of
‘“that host, his naﬁal iineage and his mother's clan (his
MoBrSn). The latter are obligedto assist their FaSiSn
anyway. Whether this would be # conscious calculation'by
a YOuné unmarried man cohtemplating migration or whether -
‘he would heed some eiderfs advicé or.geﬁeral knowledge;
I cannot say. . | )

| Tﬁe second da£ego£y of ideal immigrants-(affines
who can give a_lgiﬁg for their children) is represented
strongly t52 out 6: ill). Any husband of a female agnate
of the host's lineage or husband of her daughter falls
iﬁtothis*cateéofy. As before, individuals of hbst's own
or first-descénding geﬁeration are most likely t§ be of
the appropriate age. (DaHu accounts for 31 cases, SibaHu
for five, éiHu-for 16--including four classificatory equiv-
aients.) :Thése'immigrants are in'effect giving the laita
féf thé incorporation of their children, and the principle
bf conversion by death compensation paymeht for the living
is prééerved. Several such men have been dominant forces

.in their adopted clan but by and large these immigrants

play lesser roles.
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These two categories of relationships (hereafter

referred to as Primary relationships, see Figure 19) were
utilized by 52 percent of all immigrants, temporary immi-
- grants or nonresident cultivators for all times. The re-
maining 48 percent can bhe assigned to three classes with

various internal categories.

Secondary relationships (see Fijure 19) are those

which fall outside of the ideal but which émploy.an exten-
sion of the prinéiple that a migrant "foilows" a laita
payment he gives. A hést's FaFaSiSﬁDaHu may make laita
for his wife sinée the.host is the appropriate receiver.
of laita for her as the focal individual in her father's
mother's clan. Other relationships are among those pre-
viously referred to as involving a "represen#ative“'of
the appropriate social group. Typically, a ﬁan hosts his
parallel subclan. "daughter's" husband. Similarly, six in-
aividuals utilized their relationéhip of helper to socme-
one ;ho could give some sort.of_Lgigg to Kapii host. Four.
such were the host's DaHuBr who proﬁably benefited from
their brother's incorporation. Two others were clansmen
of men with Primary relationships. They assist their
"brother" in the_Lgigg he gives and receive their own

land grants from the host.



\ LINEAGE FOUNDER

.Hos‘r | _ ﬂ 1 Pt ‘A 6 ¢£

A K Azo S Ka=d A7ad

A0 A A=O .
P2 SYMBOL EXPLANATION
' Pl PRIMARY RELATIONSHIP, CATEGORY ONE
i Pz PRIMARY RELATIONSHIP, CATEGORY TWO
A=(5 A A= | S 'SECONDARY RELATION SH1P

A0 AGNATES
A INCORPORATION CAND\DATES

Figure 19: TIncorporation Candidates,
Primary and Secondary Classes

cge



283
Tha third class of relationships (Improper, see
Figure 20) accounts for thifty individuals. The first
Category in this class is made up of relationships which
involve two or more female links. Here men serve as "rep-
resentatives” of an appropriate clan for improber ex—-

changes. Thus the.special relationship of wanenqge talipi

(WiSiHu) occurs twice. 'The two men whb-married‘sisters
can exchange laita for their children which bypasses

their wife's brdther, if she has one, each taking the lat-

ter's place. Tarange talipi (MoSiSn} can do the same for

their own or children's laita (also two cases). " Other re-
lationships reflect this pattern as well. The host who
sponsored his WiMoSiSn takes the place of WiBr in the

o

' tarange balipi relationship. Similarly a host's WiFaSiSn

or WiFaSiDaSn may make laita to the host as a standin for
WiBr, In such a case, the hosﬁ's wife may be given the
piés and will exert unusual control over their disposition.
An extréme'caéé of Iﬁpro?er hosting resulted in a permanent
immigrant who was hié spongor 's MoFaSiDaSn. The hpét ap-
parently represented his own MoBrsn in receiving laita

from the migrant. I cannot be certain that all of these
relationships actualiy resulted in a death compensation

payment by migrants in the past, but they are typical of
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the manipulations that were observed in 1972-1975.

The second category includes agnafes of the host's
‘mother, wife and son's wife who receive laita from the
host and as such are his own prospective hosts. The host
does not, of course, himself receive a laita in this case,
but I cannot say whethetuhe gives one to the immigrant he
sponsors. The éne such existing link was utilizad for a
noﬁresident garden plot and SUCh_grAnts.do not necessarily
-entéil incorpqration.‘ As with the next class, this cate-
gory relies on tﬁe mutual assistance principlé to 'vali-
date' new group membership.

A final élass of immigrant relationships can be
specified (Agnatic). There are three ways that host's
agnates can become clan.ﬁembers or be reintegrated into
the clan. None regquires a pig exchange; rather, ﬁhey_
focué on the mutual ass;stance criterion. 1In the first
category are the "dual agnatic descent” relationships in
whiéh one or more descendants. of the apical women wefe
not members of Kapii clan (four cases). The second cate-
-gory is made up of three BrSn or FaBr of an immigrant who
hosted his own agnates. The last category accounts for
seven men who are alleged to_have no relationship other

than membership in a parallel clan or subclan outside of
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-Yumbisa.

All of the migrants (i.e. individuals who began the
incorporation process, thus excluding nonresident culti-
vators) are brought intp the group through some extension
of at least one of the two basic principles: laita giving
and_mutual assistance. Primary, Secondary and Category 1
Improper- incorporations constitute an ordered set in
" which the principle of laita giving progressivély deviates
from the %deal. For Secondary relationships, the laita is-
properly given but either the migrént'is a helper to an
appropriate giver or the host is a rgceiver of the re-
distribution of.the_léigé. For Category 1 Improper rela-
tionships, the hogt is p;ainly not a proper receiver but
represents,dne'of his ;elatives in a different corporéte
group.

Agnatic and Category 2 Impropef relationships are
more difficult to order in this scheme. In neitﬁer case
can the migrant justify a laita to the host and in both
cases the migfanf is likely to be an imporﬁant helper to
the host for the latter's own exchange activities. 'Be—
cause no laita can be given, incorporation is validated
solely by the mutual aSSistancg prinqiple. However, Cate-

gory 2 Improper relationships represent the antithesis to
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the laita principle since migrants are laita receivers not
givers. This category would thus appear to rank below
Category 1 as the maximal deviation from.the ideal. De-
scent ideology would seem to offer sufficient reasons to
'support the ready conversion of distant agnates to local
'group membership. But in terms of laita, Agnatic relation-
ships lie between Categories 1l-and 2 of the Improper class.
I judge thiS'to be so on the grounds that the relationships
canhet be used for a laita to host (i.e. they are less
'ideai than Categery 1) but they are not as aberrant as
Cetegory 2 {(i.e. the individuals are_potential co-receivers
- of ?.lii&é that the host receives but they are not pos-
sibie recipients of a léi&é given by the host).

| Thus I would rank order the relationships from most
to least ideal‘as follows: Primary, Secondary, Categery 1
'Imprdéer; Agnatic, Category 2 Improper. This arrangement
is preéicaﬁed on the elicited infermation concerning
ideal_migrent relationships and observed manipulations in
eichanges; This ordering was not itseif derived from in-
fermants. The requirement that the migrent "act as a
brother"™ insures that incorporation will be secured and

is applicable in all cases regardless of the laita rela-

tionship by which the migrant entered the group {or the
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‘lack of such a relationship).

Taken as a whole, it would appear that almost any
relative could be incorpdrated by some interpretation of
exchange relationship or mutual assistance idioms. How-
ever, when occurrence of £he above dlassés of relation-
_shipg are stratified in twenty-year intervals.a-clear
péttern émerges-(seg Tables 33, 34, and 35). Some 22 in-
dividuals had-or héve multiple relationships to Kapii
c;an members. .Wheq such cases were compiled they were as-
signed as a "fréctional relationship" in each of the ap-
propriate classes. From that tabulation, the proportion
of non-natal ﬁen in each\class to the total with known
relationships for each time period was expressed as a
percentage. The unknown_relationships are edquivalent to
8.5 non-natal men. The results are further.strqtified
for immigrants, temporary immigrants and nonresident cul-
tivators.

In,Tables 33 and 34, the proportion of individuals
éntering Kapii clan through Primary relatioqships beging
high, drops as incorppration increases and rises again
with constriction. For immigrants, Secondary and Agnatic
ties only occur in the floresceht periods of incorpora-

tion while for temporary immigrants they persist somewhat



Percent-of Total per Time Period

Class of 1881-
- Relationships 1900-
; ‘Primary | . 100

Secondary -

Agnatic -

Improper -

Number of

Immigrants of 2

All Classes per

Time Period

Table 331

1901- 1921=-

1920 1940
48 47
6 3
12 29
34 23
12.5§ 15

1941- 1961-

1960 1975
69 1100
31 -

6.5 2.5

Number of
Immigrants

1861-
1975
22
1.2
545
9.8

38,5

Change in Percentage of Immigrants of
Different Classes of Relatlonships

Ry

682



Percent of Total per Time Period

Class of © 1881-
Relationships 1900 1920 1940

. Primary 100
Secondary -
Agnatic -
Improper -
Number of

" Immigrants of .- 2
All Classes per
Time Period

Table 34;

1901~ 1921~

50
17
17
17

10
20

70

10

1941-

1960
57
14
14
1

196 1=
1975

100

Change in Percentage of Temporary
Immigrants of Different Classes
" Relationships

of

Number of
Immigrants

1881~
1975

11
by

26

062



1881~

1900
Percent 1ﬁ
Prinary Class 100
Relationships -
0D, .88
Table 35:

- 1901 ="

1920

49

1921=
1940

32

.68

1941 -
1960

63

| 1961~

1975

. 100

.82

Percentage of Immigrants and
Temporary Immigrants in the

Ideal Category and Occupatlonal
Density

162
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longef. The relationships of tempprary'immigrénts deviate
lfrom the ideal towards Secondary’relétionships and between
1921 and 1940.show a stréng reliance on Impfoﬁer incorpora-
tion. During the whole time 33 individuals in Primary
relationships were sponsored, of whom 22 became permanent
immigrants wbile 11 wefe temporary. The other relation-
'ships_fesdlt in 16.5 permanent immigrants and 15 who Laté;--
left. Thds Primary relétionshiﬁs are much more likely to
result in permanent residence while ;ll‘other relation-
ships (and relatiénships of the category Improper alone)
~are eqﬁally 1ikély to last or not. -There can be many rea-
sons for departure, generally involving a deterioration
‘of relationshiés with host or-simply a better option else-
where, indluding the migrant's natal homé.

As near as I could ascertain, both immigranté and
temporary immigrants initiated their change of affilia-
tion in exactly the same way. Nonre;ident cultivaﬁion
can apparently lead Eo incorporation but it is difficult
to determine such cases in the past. Nonresident culti-
vators in this compilation haverﬁﬁ:been incorporated and
thus constitute a spécial cagse considered below. Immi-
grants and temporary immigrants taken together, represent

the incorporation phenomencon in total for known Kapii
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clan history.

I1f, thgn, this process is related to pressure on
land as herein'conceived, occupational density on ~leared
land should bear an ascertainable7relationship to the
alterations in incorporation practice 6ver time. Such a

relationship can be adduced. Basically, I suggest that

the deqree of correspondenée between the ideal alternative

recruitment principles and relationghips of hosts to in-

corporated individuals in practice, covaries directly with

Pressure on land. Where'pressure\on land approaches that
for an op_ = 1.0, incorgorated individuals tend to have
Primary relationships while lower pressure is associated
with the admission of individuals having other relation-
.ships. The degfée of correspondence variable can be
measured from Tables 33 and 34 and pressure on land can be
operationalized as the index of occupational density on
cleared land. |
We may assess thig agsociation for Kapii clan data

as follows. Table 35.combines inmigrants and temporary
immigrants from Tables 33 ai 4 34 for Primary relationships
{expressed as a percentage of all known relationshipsg for
each period). The occupational density at the midpoint

of the time intervals by smoothed curve interpolation
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- provides the other variable. The correlation coefficient
“{r) fof these five pairs of pointélis 0.92 which suggests
. a highly lineﬁr relationship {(direct) and implies that
.there is a strong association {significant at the 0.05
level). ] |

The nature of the association can be examined more
closely. The temporal paftern.of Priméry felationships.
shows a stropger diSplécement during Fhe peak incorporation
period than before or after. In other wofds, alfhough the
numbers oflPrimary immigrants varies between eight and
nine for the middle three time intervals, there are more
relationships of other classes utilized. The Primary
criteria remain intéct and others are additions as indi-
cated earlier. As preSsufe on land drops, selectivity of
mig;ént relationships relaxes. This is apparent by in-
spection of Table 36 which gives.thé fregquencies of rela-
tionships in the various classes for each time period.

A quantitative estimate of the degree éf displéce—
ment ffom Primary relationships c#n be made as follows.
First, some numericél value must be assigned to the ranks
in the ordering of the classes. I have used 5 for the

Primary class and decreased the value by cne for each

class or category down through the rank order previously



Class of 1881- 1901~ ' 1921- 1941~ 1961~

(Category 2)

Relationships ° 1900 1920 1940 1960 1975
Primary . - 4 .. 9 8 8.5 3.5
Secondary 0 1.7 2.5 1 ° 0
Improper .

(Category 1) ° .3 é 1 0
Agnatic 6 25 4 1 0
lmproper « . o 2.3 b 2 0

Welghted
Mean

5.00 3.68  3.22 3.96 . 5.00

Table'36i Frequencies of Relatlonships in Classes
: and Welghted Means for Immigrants and
Temporary Immigrants

Rank Value
of Class

562
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explained. One then calculates the “weighted mean“a for
each time period. This representé'the ﬁean fank‘value
for each time period considering tﬁe frequencies in each
class and the dispersion Qith respect to rank value (see
Table 36);

qu Fhe 1901-1920 period the weighted mean is 3.68}
it drops to 3.52 ih.ﬁhe-least fesﬁrictive period, then |
rises sharply to 3.96 as inéorporation is'reétrictéd;
There is a slight indication that'incorpbration more
rapidly deviated from the ideal in 1901—19207(weighted
mean = 3.68) then it returned toward it in 1941-1960
(wéighted mean = 3.96). If'this weighted mean is corre-
lated with OD., a strong association is sugéested:

r = 0.93 (;ignificanﬁ at the 0.05 level).

ﬁhether or not this numerical evaluation of the
degree of deviation from the ideal category betwéen 1901-
1960 is accepted, one thing is clear. Before ODc_dropéed
below 1.0, no incorporations were réported. The:first

cases are all in the Primary class and during the next

three time periods in which 0D, was lowest the maximum

8 . (rank value of clas)X(frequency
in class)

(frequencies in all classes)

Weighted mean =
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number of non-Primary incorporations occurred. When 0D,
rose again, Primary relationships alone were represented.

We may now consider the relationships of nonresi-

dent cultivators. Since these individuals are not in-

-
.

corporated and-since the gardens serve auxiliary functions,
a-different pattern can be expected. Table 37 shows that
Primary relation;hips accounted'fof the first_g:ants ahd"
that; over‘all time,}nonresident relationships ébrréspond
more closely to the ideal than do the othér'tﬁo social
categorieé_(Tables 34 and 35). This would suggest that
grants to these nonaghates are more likely to be given to
“reliable" relatives-~those most likely to give‘;gigg.;

' The maximum deviation from the ideal occurs between 1921
and 1940 which was the least restrictive period for all
social categories. The weighted means for this case from
‘the 1901;1920 period to the present are respeétively:
5.00, 3.41.‘ 4.21, 4.25. As before, the degree of devia-
tion from the ideal is maximal in 1921-1940 and progres--
sively shifts back toward Primary relationsﬁips. However,
the most recént time period shows a resurgent deviation
from the ideal in the percentage figures and very little
change from the preceding period by weighted mean. This

derives from the different role of nonresident gardens in



Clagss of '
Relationships
Primary
Secondary
Agnatic
Improper'
Number of
Nonresident
Cultivators of

All Clesses per
Time Period

"Number of

, o _ _Imm:grants
1881- 1901~ 1921- 1941- 1961- 1881~
1900 _ 1920 1940 1960_ 1975 1975
- 100 59 720 55 25
.‘ - - - 6 25 3'5
- - 6 24 10 5.5
- - 735 - 10, 4
- 3 8.5 16.5 = 10 38

Table 3731 Change in Percentage of Nonresident

Cultivators of Different Classes of
Relationships

862



299
.social interaction. Since such grants do not entail in-
éorporation and require smaller amounts of land for
shorter periods, the practice of giving usufruct riéhts
to nonresidents is less sensitive to land preésure. (The
correlation coefficient of the weiéhtgd ﬁeans and OD. is

r

0.51.) In.addition, during the 1961-1975 period, valley
‘landiis ;elativeiy-abundant fé;I;ome-residentsbecause éé
declining population.even though an overall_reduétion in
prbductiﬁity due_fo lack of cl;aring_activity raises the
ODe. Incorpération would be unwise but a temporary grant
to a nonresident may be useful in the manipulation of
intérpersonal relationships.. Neve;theless, the overall
pattern suggests.that if.ODé continues to rise,.ﬁhis op-
tion too will be curtailed.

A second relationship can be perceived in the Kapii

data which is quite simple. The number of individuals who
‘ 1

are admitted to the group varies inversely with occupa-

" tional density. This should be understood to apply only
to the period in which oD, is less:than 1.0 and, as be-
fore, immigrants and temporary immigrants constitute the
major case while nonresident cultivators are differently
articulated. Table 38 gives freguencies of migrants, non-

resident cultivators as a separate category and
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1881-  1901-  1921- 1941~  1961-
1900 - 1920 - -1950 1960 -- 1975 -

Number of S | ‘
Immigrants and 5 19 29

11. % A«
Temporary 132 2:5
Immigrants :
Nonresident . '
Cultivators 0 3 8.5 17.5 12
oD, .88 .75 .68 .72 .82

Table 38: Frequencles of Immigration and
Nonresident Cultivation



301
OD-.

The correlation coefficient for this relationship
is -.87 (significant at 0;05 level). As in the previous
relationship, the frequehcy of incorporation is restricted
somewhat more sharply than it is—expanded.

The pattern for nonresident cultivators lags behind
tﬁat for migrants but otherwise shows the same form. The
corfeiation coefficient is -.49 which éupports the notion
that nonresident gfants serQe.a relaged but different éur—
pose, as gxplaineé previously. 1In the preceding section
the effect of dispersed gardens in category I areas on
OD_, was estimated. If that measure of OD, is used for
the correlation to f;equency of migrants, r drops to -.75.
Similarly, for the "degree of correspondence to récfuit—
ment,ideal“ (percehtage of Primary relationships), r
drops to 0.80. This would be an expectable fesult if

dispersed gardens were viewed as transient or insecure

9The fractional frequencies in the last three col-

umns derive from immigrants who were closely assoclated
with two lineages, one earlier and one later. As in other._
such cases it is difficult to determine which one an im-
migrant belongs to in his own lifetime. His children usu-
ally show one primary lineage affiliation. Since this
comparison is made to OD_ and both hosts give land it

seems reasocnable to "divide" such men between their two
relatives. '
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resources. Then a prospective host's decision to sponsor
a migrant would be based largely on an evaluation of his
local rescurces and OD, on local areas would better pre-
dict incorporation behavior. I cannot evaluate this pos-
sibil ity in detail, but I did obéerve that a nonresident
was expelled while, in the same incident, a temporary mi-
grant became a nonresident cultivator. The difficulties
were later ironed out and it appeared that the temporary
migrant could, if hé chose, return to-Kapii but the ex-
pelled.nonresidentzcould not or would not. Add to this
the observation that most category I gardens are on the
slope and thus unlikely to be very productive for long.
Such gardens would appear to be insecure and t;ansient.

This completés the analysis of the major Kapii data.

Before proceeding to draw generalizations, a recapitula-
tion of the central argument and attendant assumptions
with respect to this one historical process ig in order.

' Ene?gy'harnéssing éapacity at Yumbisa is determinediby

the adeqdacy.ofrthe subsistence édaptation} Amohg-many
coping strategies that serve to guarantee subsistence se-
curity, two stand out. The phenomenon of migration to

" hosts at lower elevations after severe frosts can be seen

_as a response to rarely occurring, maximal disruptions in



303
subsistence production (Leibig's "Law of the Minimum")
although it also serves for_Lesserpnumbers of people on
more.frequent occasions (when their dispersed gardens
are not in production or they have none). The dispersed
garden system is, however, the dofminant response to.more
frequent food shortages. Various lower level strategies
have been outlined which complete the picture.’ o

-Béth'of these responses rely_on the same-genpral
constellaﬁion of,soéial relationéhips and-their concomi-
tant exchange activities. These networks, actualized by
' e#change of pigs ana other valuables for women and death
‘compensation, facilitate temporary movement butrof Yum-—
bisa for subsistence purposes. They also faéilitate the
reverse flow--immigrants into Kapii clan and garden grants
to nonresidents. The incorporated individuals and their
descendants, in turn, establish the same relationship with
their subsistence base. But the.pracess of incorporation
provides a positive feedback loop which "accelerates the
‘clearance of forest, in itself allowing for further in-
corporation. Even so, land is differentially distributed
among individuals and lineages which leads to further

clearance, category I gardens and ultimately the constric-

tion of incorporation.
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.Thus, what appears to be a low density adaptation
can be. seen to alter over time in resbohse to both land
shortagé and surplus land. The overall system output de-
riv;ng from myriad individual decisions and evaluations -
exhibits a clear pattern of relationship between clan

"pressure on land" and group composition in terms of

-

‘membershipvcriteria;--This"compoéition is an unintended
(though not_ﬁnrecognizédj reéult while the evaluatiop of-
subsistence re50urcés and pfacticewis.aday—to—day theme—-
‘the perception of which is acute. |

I say the relationship is clear, but it can be so
only in relation to the assumptions from which iE-was gen-
erated. I have attempted to specify the analytic process
of.arriving at these allegations.: In that reqard it should
bé noted that the final correlations demonstrated in this
section, which are fairly simply stated, are tbe end prod-
uct of a lengthy series of approximatibns each with its
own assuﬁptions. The variable "number of migrants incorpo-~
rated" seems fairly straightforward. Yet it rests upon
the population model used tolreconstruct the temporal pat-
tern which, of course, derives from current observations.
The classification of relationships is similarly grounded

but entails as well the integration of elicited preferences
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in relationéhips and a hierarchical organization. 1In both
cases the other term of the relationship is an occupational
density index which rests upbn a discernment of various

~features of the subsistence subsystem, principally garden

_types, yields and fallow patterns. The latter, especially,
contains several vafi;bles and the population/cultivation
mddel is critical to the 0D, célculation.--

It may then be somewhat surprising to some to find
such étrong correlation coefficients. A calculation of
confidence intervals for these correlations shows that
the sm&ll number of data pairs resglts in a broad interva;.
so that one caﬁ be "95 percent certain" that each correla-
tion is positive or negative as appropriate but not much
more; Yet-r it would seem unwise to divide the time cate-

| gories much finef aue to the difficulties in estimating
pecples’ ages. I am not trying to "prove” these relation-
ships in any riéorous sense since that cén only be done
adequately with‘indepehdent data. I am, however, con-
'cernedtu)establish their plausibility ahd to shoﬁ-a con- .
sistent pattern of interrelations.

It is certainly not my.intention to bglittle the
results. I have attemptéd to show the (nonstatistical)

rationale for alleged ralationships in each case. Rather,
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harkening back to remarks in the' introductory chapter, I
wish to reaffirm the necessity for articulating many
factors in specifiable relationshiés of some compléxity-—
‘ﬁaﬁpors which, moreover, can be operationalized. That
.procgdure, hcwevef, still suffers the inherent difficulty
of evaluating reéfaual variance or, to put if differently,
the_effect_of factbrg not. considered. In this particu;ar
ané} Ehe variable'complex most conspicuous by its-absence
{(necessarily) is that of ideology. Oné would be ill~ad-
viged to assdmg.a éorrespondenée between praétice and
}ideology. In ﬁwo cases I have been directly_éoncerned
with ideologicai parameters. In.the first case, the cal-
gulation of QDC relies on the aetermination of fallow pat-
terns sufgicien; to proauce yields of the sort approxi-
mated. The cgrreﬁt fallow pattern happens to correspond
Lfairiy weil with implications of fhat pattern and people
allege that it is the ideal pattefn. They may not always
hévé thought thus. The ideal pattern nevertheiess serves
‘as an invariant ffame of reference #gainst which to ﬁeasure
aeviation. In this case it is likely that people actualiy
held this ideal except as indicated earlier. Certainly

there-is a lower limit on their expectations but the upper

limit is open-ended. One cannot say for certain.
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The second case is that of ideal relationships of
mig;ants. Just as Opc_should not be taken to imply pref-
erential fallow period rising and falling through the
hiséory of cultivation, neither should variation in number
of migrants'incorporated nor their relationships neces-
sarily imély ah alteration in the way people concei&e of
incorporagion. This study is concerned mainly with the
role of subsisténce as a mediator bétﬁeen environment ahd
sﬁcial bghavior. The.very iméortant relatioﬁshié between
éocial org&nization and ideology would be an inappropri-
ate area of speculatién simply on the.basis of ecological
and demographic patterhs._ Howevé;, the current ideology
and current social organization may be articulated and
cohpdred to eéological factors. This, then, ailows for
some degreé of generélization from the Kapii case to wider

areas. That endeavor begins in the next chapter}



CHAPTER V
COMPARISON AND IMPLICATIONS

A. Forest and Frost

Up to this point I have been concernad with extract-
ing the general tempo;al pattern of developments exclugive
to thii clan and indicating the implied relationships
between regularities of behavior and ecology. It is now
necessary to recast those particularistic findings into
relationships which hava greater general'applicability in
order to suggest a mbre'encpmpasging pattern of relation-
ships which may sheériight on proceés'and.strﬁcture over
a wider cﬁltural and geographical range. Sugh a step
sacrifice; much of the detail of the particularistic
study. Directly comparable material for other highland
§ocieties is, with a few exceptions, not available, espe-
cially details of agricultural dynamics. Kapii clan rep-
resents only one of numerous social units each imbedded
in‘a.matrix of cultural, demographic and ecoloéical
factors.not quite the same as any other. Whatever was

"migsing” in the history of Kapii clan must be supplied
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by cross-~cultural comparison and/or reference to other
cases if we are to develop a framework Qith which-to
analyze the varying patterns of different highland socie-
ties. Clearly such a task can never completely be ac-
complished. Thus, I confine my conclusions and specula-
tions to a few common concerns that reappear in the lit-
erature on HNG. I state what I think Rapii clan history
réveals aboﬁt rélatiénéhips.beﬁweeh'peoplépand piace,
show hdwlother cases are similar and different and finally
'speculate sPaciai and temporal patterns in general for
HNG cultures.

- There are two features of the Kapii case which are
fairly unusual in highland ethnography and are fundamental
to understanding agricultural dynamics at Yumbisa in com-
parison to other areas:. 1) the people recently piéneered
an uninhabited forest; 2) damaging frost is common. The
first feature stands in stark contrast to "high density"'
adaétations commonly described in the literature where
forest is often restrictéd to remnants on ridge tbps. I
take this to be of positive value for comparative purposes,
and it also provides the possibility of glimpsing compar-
able circumstances in the early development of current

"high density” groups. _



310
' The second feature has received a certain amount
- of notoriety since_the 197é frost (Waddell 1974, 1975;
a156 Waddell's Sirunki work before the frost, 1972). The
analysis of social relationships used to cope with this
.environmeptal,stréés is instructive because it feveals
the role of exchange in maintaining ties outside of the
‘local group and the multiple functions of these ties;

As Kapii clan grew, even in the face of recurrent
subéistende disruptions, increased population was always
prbvided for by clearing into the forest. This was true
before.as well as during the period of incorporation.
Cut-migration has been minor. Informants insgist that
natal residents never leave. The génealogies, however,
indicate that several individuals in the first few decades,
‘when occupational density was high, did leave. Currently
Lthree agnates live nonlocally and one is certain to stay
awaf. - For the most part, however, the allegation holds.
Despite.récufrenﬁrfrost, Yumbisa has been_a receptor of
migrants, not a source. 'As indicated, incorporation ac-
celerated the population growth_and forest clearance.

Lifg must not have been all that bad at Yumbisa in
comparison to surrounding areas which provided migrants.

Nevertheless, the local adaptation entailed a careful
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attention to maintenance of network ties outside Yumbisa
in order to provide frost retreat hosts ;nd dispersed
gardens. The brideprice-death compensation exchange sys-
tem characteristic of theggreater region provided the
"game board" for these ties; Within thgse constraints,
individuals were perforce engaged in activating interper-
sonéi relatibnshiﬁs 6r'ré1yiﬁ§ on relatives who were
better able to do so. Bigmen for at‘leaét "higmanish"
behavior) provided greater subsistéhce sedurity for in-
dividual families as well as their kinsmen through more
and better (more certain) ties and relied on thercreation
- or manipulation of a following. Once'the pioneer phase
was over at Yurr!bisa, incorporation of outsiders could be
‘used to erhance such groups of folldwers_and provide labor
in forest clearing as well. The next genera;ion had to
“clear their own gardens. With impending land shortage,
followers tended to be nonagnatic déscendants because in-
corporation became constricted.__The procéSs was deflected
by contact related‘population decline._

Clearly such a situation is not directly comparable
to central Enga or other well-documented highland groups
which lack substantial forest resources. However, broadly

conceived relationships may be abstracted from the Kapii
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data which illuminate those other areas by contrast. The
two major "variables" I wish to focus on are pressure on
‘laﬁd (ODc heretofore) and agricultural intensity (Ie).

The number of people inhabiting a delimited space
has in one fashion or anothe} been seen as a fundamental
_factor in attempting to account for some aspect of theirl
Séhavior.~‘In HNG the piQotal issue concérnsrthe mechanisms
| by which a ratio of people to space is adjusfed, ts what
ends and failing.those ends,'with.what consequenceé. Meg-
gitt's hypothesis and derivative reflections (1965, 1977.
and elsewhere), Rappaport's pioneering analysis of the
role of ritual (1968), Kelly's examination of demography
and descent groﬁp gtructure (1968), Watson's seminal con-
cept of society as “organized flow" (1970), Brookfield's
regional distributions (Brookfield with Hart 1971) and
. Waddell's synthesis (1973) are central examples of this
interest. The migration of individuals and groups from
*high density" areas to lower density loéales has been
éeen as the major form of'population adjustment (és op-
posed to checks on population growth). The necessity for
these movements is commonly attributed to warfare rather
than soil-exhaustion, for example. Reported instances of

groups fleeing their homeland after defeat are common in
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many areas, sometimes withrpermanent loss of land, some-
times not. Additionally, malaria may have been a factor
Jand the introduction of the sweet potato played a role not
yet fully evaluated (Watson 1965, Brookfield and White
1968). Voluntary migration is less frequently noted and
the frequéncy of movements from a low density social group
to a higher one is_unevalﬁated.

It is Waddell who most cogently and concisely sums
up the "density functions" from ghe ecological viewpoint
and in so doihg implicates agricultural intensity, migra-
tion and various social features. He suggests that vari-
ation between group territories in population size and
"density "accounts for" variation in intergrdup relatioh-
ships (19;3:41). Echoing Brookfield and Watson,'waddell
suggests that relative scarcity of resources stimulates
migrafion which tends to right density imbalances regionalm
ly and thus to reduce warfare over land. Agnatic ideolo-
gles are “fle#ible mechanisms“ whigh may be used to rg-
strict or open corporate group membership, as A. Strathern
{1968) emphasized. Obligations of membership serve to
maintain group territory and make agricultural intensifi-
cation possible and worthwhile. Moreover "it is precisely

those societies that effect substantial improvements to
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agricultural land through tillage that place the greatest
~emphasis on agnatic status" {waddell 1973:51). Group’
solidarity must be maintained.but flexibility in member-
ship is required to sustain numerical strength. Thus popu-
lation pressure expressed as intensification of agricul-
ture leads to stress on agnation in terms of "the meas-
ures whiéh'afe takép té encourage immigrants to acéuife
égﬂaﬁiélété£;s-—that is, the extent to which the local
population are pressed to confofm to the medel” (Ibid:52).
In this sense, Waddell concludes, Meggitt's ranking of
"stress on agnation" stands and "organized flow"” is in-
dependent 6f generalized density. It is local circum-
stanceé that determine*mobilify which can be significant
under eit;er high or low density. ‘Assimilation practices
vary'witﬁ intensity.

In £his.light I return to the Kapii case to suggest
its relévaﬁcé to wider implications. Allow me to re-
interaté_fhét kapii_gardeners, like qut sdbsiséénce'agri—
culturalists, are intimately familiar with their re-
sources. People are active participants in their lives
and rarely pawns of their environment. I do not wish to .

belabor a point which may be obvious, but it is necessary

when attempting to describe regularities of behavior in
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the large to specify the behavioral context which gener-
ates such reqularities. Hence my concern with describing
various "strategies“ employed by individuals or classes
of individuals who experience particular constraints and
options. Névertheless, it is as certainly the case too
that the composit behavior of social groups is not neces-
sarily the same as that of any individual. That is to
say, there are emergent chanées.in'ciréumstances;_unin—
tended consequences of various strategies, with which in-
dividuals must cope as a result of their own and other
individual‘®s actions. From this hexus,-the "directional
drift" that yields spacial and_temporal distributions of
social behaviors must befexaminedlto determine socio-
cultural regularities.

A concepﬁ such as "pressure on land,” as>opera—
tionalized by ODc in this study, will not haye the same
implications when applied to central Enga.f Strétegies
there which might be utilized to secure land or food will
likely vary from those reported for Yumbisa even where
numerical values of OD. are identical. Clearing forest
is not a viéble strategy for most Mae Enga. ©On the other

hand, something will be done to alleviate perceived

shortages-~to make ends meet; In the last analysis,



316
pPeople do what they have to do to get along and by and |
large they succeed. What they do is constrained both by
" cultural and physical factors and encouraged by the same
two spheres so that "having to" iﬁ :afely a question of
brute survival.

The history of Yumbisa is characterized by differ-
'éntial‘distributioﬁ of land "resources. Before-1870, no |
family was réported to have had iand reséurcés whieh
wouldxyield an ODct>-l.O. By 1910, the number Of‘such
famflies had risen to 63 percent, then dropped to 20 per-
cent-in 1950 and rose to 50 percent in 1975. Incorpora-
tion began- during the first upswing in the number.of
families with an OD.¢ » 1.0 and peaked just before:the
1950 trough. Pressure on land as measured for the clan,
_howeQer, is not the same as that for any individual. The
clan as a whole was short of cleared land before 1870 and
not thereafter. But during all pefiods, some families
were short of adequate ideal lOng-térm resoufces.. The
general clan circumstance likely haé an influence on in-
dividual behavior since there exists (at least currently)
an idea approximating our notion of a corporate landhold-
ing ﬁnit. The individuals who were short of land pursued

the strategies previously described (clearing, acquiring
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grants of cleared land, association with‘other households,
local dispersed gardens), and many oﬁ those with large
holdings cleared as well, especially if.they weré hosts.
Hence there was pressure on land at all times even when
land distribution was most equal and regardless of in-
‘corporation practide.

._?oreét élearing was ultimately the major response
to provide for an incfease in popuiation. Each genera-
tion provided substantiallf for itself by clearing new
land, until recently. The Kapii adaptation up to about
1945 was, in effect, very much lﬁke that of shifting cul-
tivation,-espécially during incorporation. In addition
to the positive feedback phenomena of incorporation and
its conséhuences,_it would appear that the ideal fallow
réstriction alone woﬁld result in a similar pattern.
“Families who never satisfied the OD_ > 1.0 criteria were
unlikely to have been short of focod. Thgy may . thever.
have had to work somewhat harder. If more frequent cul-
‘tivation of their plots led to deterioratihg yields per
area, more mounds would have to be constructed per in-
dividual. In short, these families maf have had to inten-
sify their labor inputs.' I am not certain that they did

so to any large degree because options such as joint
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households and internal temporary grants from clansmen
,m;y-not havg been well_remembered (p;obaﬁly were not) in
the cultivation histories. ThéAideal fallow pattern
would seem to be moré than adequate, and it may be fhat
cultivation can’ be continued.longer than informants sug-
gest with minimal deterioration in yield. Cérefu}'ﬁeas-
urements and a&curate histbfies of cuiti?ation~woﬁld be
'requireduto ;ettle this queétion;”

Forest clearing itself should be considered in
termsvof.égricultural intensiﬁy but in a somewhat differ—
ent way than it is ordinarily viewed. The difference at
Yumbisa is-that forest clearing éccﬁrs only once. Shift-
ing cultivation requires a periodic but relatively fre-
quent labor input for clearing as well as the post—:
clearance gardening inputs. To the'degree éhat Kapii
cian was involved in clearanée for most of its history,
it approximated thishadaptation. Once clearing ceased to
be a major respohse;*the situation with land took on a
totally new character. As Waddell indicates for Mondopﬁ,
a substantial improvement had been made in land--cleared,
ditched, and fenced valley land at Yumbisa. It was no

accident that incorporation was restricted at the same
]

time that most social groups all but completed valley
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clearance. Although this change is well reflected in the
cqrrespondence between the OD_. measure and patterns of
“incorporation practice, the change is probabiy ﬁore far
.i;eaching. Valléy land resources are fixed, and this
fact will dominate future developments and strongly con-
dition land pressﬁres. A period of essentially swidden
slope utilization willroccur éﬁd_concomitant véllgy in-
tensification as the two types of gardens grow farther
apart in distancg. |

Contact factoré and the frost of 1941 tend to
/cloud the picture. For thg former, population decline
released some valley land and, for the latter, the frost
may have led to the loss of some temporary immigrants.
Frequency»of temporary immigrant depdrtures peaks just
after that frost but this may also have been part of re-
sgrictions on incorporation. Had contact not occurred,
constriction soon leading to terﬁination of incorporation
would have to have happened aﬁyway unless significant out-
migration also ﬁccurred. In either case, given the in-.
ferior long-term productivity of slope alternatives;
valley land becomes the major investment in land resources

and current cultivators provide the gardening input to

utilize a resource secured by earlier generations. -
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During the period of forest clearing at Yumbisa,

differential distributionof land and incorporation prac-
tiées led to fairly constant activities in developing the
’.lénd resource. Labor inputs were high in this process.
Currently, the labor of ancestors and steel technology
allow for a low_labcr input. If population now grows,
gﬁ;}cultural_iﬁtehsity must rise as slopes are utilized.
ciearing and ‘intensification of gardening are similar
strategies with different results.

B Because Yumbisa has most likely been cultivated by
mounding techniques since its settlement, the level of
agricultural intensity has presumably always been higher
fhan that of simple swiddeﬁ without significént tillage.
In Append}x 7 I have attempted.to'estimate the fluctua-
tion of intensity through time. The calculations yield

~a "group intensity" méasure and rely on the differential
distribution of types of land by slope and age. It is

obviously a very rough estimate but suggests the progres-
sive change f;om a type of shifting cultivation on the

slopes to éurrent ﬁtilization of a.fixed resource iﬁ the
valley. It ig difficult to assess Waddell's notion that
assimilation of migrants is more rapid under high inten-

Y

sity from those data. However, as I have noted,
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restriction of incorporation corresponds temporally with.
the change from expanding resource base to a more fixed
I.relationship with valley 1gnd, even with the drop in popu;'
-lation. No attempt to mask descent relationships  of im-.
migraqtslor their descendants is as yet apparent and the
ideal'inéorporation ideology 1is :eadily verbalized and
alleged to be old.. The calculated group intensity figufes

, ‘. ‘ , .
are nearly constant up to tﬁe point of change. Overall
.intensification does not seem to have occurred at Yumbisa.
5though it clearly hust océur whenrthe:forest clearing
option is gohe;- Ciéaring the forest provided thelin-
creased yield for the whole group that_increased labor in
'tiliing,'muléhing or more frequent cropping could have
provided’withéﬁt ekpansion.

- How sﬁch a situation is to be compared to areas
without aﬁ-expandable land base is a difficult question.
Clearly one similar option for other areas is warfare.for
léﬁd acquisitiOn; as'ﬂeggiﬁt (1977) describeg it in cen-
trélrEnga; amounﬁing at the ekfreme to forced butmigration
of the losers. This is just the opposite of clearing
forest because developed land is acquired by the-victors.
Although labor_inpuis may f?ll with added land they prob-

abl? will not do 50 rapidly unless the acquired territory
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is exceptiocnally rich. Labor inputs and yields per area.
will certainly not'inc;easg as much as with clearing.

However, if intensity is taken to meén gimple in-
put ber 6utput a rough compéfison can be made with Wad-
dell's Laiapu ébservations {1972). (The clan there is
called Aruni. The clan parish is Sambakamanda and Mondopa
is the name of;waddeli's saﬁple community where a portion -
of the ¢1an.liVes on a section of terrace_lénd.) At
Mondcﬁa, 36 workers spend 37,300 hours in a year on sub-

_ sistence agriculture (excluding pig care and cash crops).
The garden area inwvolved is about 6.8 ha. and the harvest
is 117.4 tons of produce. Comparing these figures with
my Kapii estimates, it is noted that 227 workers spend
107,000 Eéurs in a year gardening 24.9 ha. and hérvesting

359.8 tons of sweet potatcoes only. The yield figures used

in the Kapii calculation are based on production during

" "good times" and must be higher than a long—term average
becaﬁse rgcurrént frost would decrease total ocutput. Thg
prbdﬁction of other vegetables is ignored here as a com-

| pensation for the effect‘of frost for which I have no
astimate over the long run. Using my admitte@ly question-
able estimation, Mondopa gardeners produce just over 17

!
tons/ha./year while Yumbisa produces just over 14 tons/ha./
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Year. Mondopa workers expend 4,610 person-hours/ha./year
. comparéd to 4,300 for Kapii. Thus, one person-hour of
labor/ha./year yields 3.8 kg-'at Mondopa and 3.4 kg. at
%uhbisa. ‘If anything, the figure is probably a little
higher fof Yumbisa, but.the estimates are quite close.
In other words, comparable inputs produce comparable out-
puts when distributed over equal land areas and times,
;nd in-th;s sense agricultufal ih&eﬁsity is;imilaf. Héw—
eVer,-the Mondopa production derives lérgely frém'the
mondo gardens which are almost continuoﬁsly,cultivatéd
while Kapii gardens use a long fallow {C =.about fdur
for valley gardens). Hence, for longer periods, Mondopa
intensity must be on the order of four times greater than
at Yumbisa because each plot of Kapii old valley land
lies uncultivated three-quarters of the time.

If the two places are compared for time inputs
éloné,_the Kapii figures are more trusﬁworthy. A Mondopa
worker spends 1,036 hours/year (Ibid.:104-5; Table 26) while
a Yumbisa counterpart sPeﬁds only 471 hours. Breaking
this down into male and female lébbr, a Mondopa Qoman
spends on the average 1,363 hours/year and a ﬁan‘738 hours/

vear. This compares to 801 hours/year/woman and 50 hours/

year/man at Yumbisa. At Mondopa women account for 66
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percent of the agricultural work time while a£ Yumbisa the
-figure is nearer 95 percent.

" This latter typg of calculation is more likely to
yield information on individual responses to agricultural
‘practices while the egrlier intensity measure represents
an "index" {(comparable to ODC) which summarizes a group
-response and is probably more appropriate for regional or
long-terp dynamics. As -several times indicated, the's§s—
tem output must be articulated with the patterné of in-

) dividual responses if the dynamics are to be understood._
The amount of male input at Mondopa {mainly clear-
ing, fencing and male yam gardens) might be construed as
a necessity of more intensive cultivation--the resﬁlt of
diminishing returns for labor--where women are generally
responsible for gardening. However, the male yam gardens
serve, in part, a special function--that of providing
food for life crisis rites and visiting exchange éartners.
(They mightalso provide foodstﬁff when drought or other
disfuptions reduce mondo sweet pqtato output.) Such blots
are confined to the dissected gorge slopes and utilized
by slash and burn techniques with high labor inputs in
_ground preparation and fencing. To some extent then,

these gardens are "surplus" to ghe major productive mondo
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area and relate to social features of exchange and male
activities.

At Yumbisa the current disparity betweeﬁ male énd
fehale lébor inputs derives from the introductibn of steel
tools, population decline and abundance of valley land.
Just before contact, men probably provided 33 percent of
the time.inputs.much like Mgnddpa_men of“196§,'a_bit more
during the'maxiﬁpm in 1890, -and 14 percent during the:
transition from sloée ﬁo valley reliance around 1830 wheﬁ
there was little ciearing (see Appendix 71, The male
labor was in this case directed at clearing, ditching and
- fencing gardens for basic éubsistence. A social fgsponse
occurs with the incorporation of nonagnates (especially
young males) and theif contribution to forest clearance.
In a way similar to Mondopa male gardens, incorporation
to,aia exchange and male activities is "surplus" to the
. major production of foodstuff for natal members but the

results of the process contribute to developmeht of the
major'resource.base.-

At Mondopa, again, in the absence of rich foraging
areas such as those available at Yumbisa, high 6utputs
are neéessary to support large pig populations associated

- with the great tee exchange cycle. Kapii people have
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other reasons to produce high outputs. Frequent frosts
and/br_droughts tend to repard sweet potato development.
If a family has a large area in production, they simply
eét more smaller tubers harvested earlier.thag usual. If
no frost occurs, the pigs readily absorb this production--
otherwise they forage.

" Waddell's figures give mean daily consumption by
‘pigs.of 1.5 kg./day one year before the tee. During the
good times of early 1975, pigs at Yumbisa had available
1.8 kg. per head per day by my observations. fhe differ—
ence between Mondopa pig consumption and that at Yumbisa,
though small on the average, amounté to food for 55 addi-
tional Yumbisa people when pig population is 255, the
observed,mean. This is a small safety margin but one
which minimizes additional labor input. When need be,
people eat the pigs' share and pigs can forage'withouf
gréat detriment for several mbnﬁhs,rto'judge from-my ob-
servations after the frost. . |

”Thgre is no great tee at Yumbisa nor any sqch
large scale “"ceremonial" exchange of véluables character-
igtic of the core (dense) areas in the highlands. There
would, however, seem to be no particular‘ecological rea-

son why such could not occur at Yumbisa. I know of few
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data on the numbers of pigs (and valuables) exchanged by
any'social group over times comparable to that compiled in
Table 14.1 Consequently, I cannot judge the relative
scaie of exchange éctivities. - But pig to people ratios
are in general higher outside of Yumbisa (variously 1:1,
to 3.3:1). The crucial question is one of long-term ef-
fect. It would appegr‘that more pigs are produced in
these areas and, presumably, passed around more.  The pig
population iz widely recognized to be an important factor N
in ﬁemographic/ecological coﬁsiderations. A critical
question is this. Are population size, density and agri-
cultural intensity associated with "social intensifica-
tion®” and, if so, in what sense and how? For "social
intensifipatidnﬁ in this case I sugéest an increase in
scale and frequency of formal instances of-interpersonal
and intergroup interaction-~basically exchange activities .
but also warfare, alliance andlderivative ngtwork and

corporate relationships (cf. Watson 1977)..

1Meggitt (1958) provides the information that 406
pigs changed hands at Sari in sixteen months. This gives
a measure of .29 pig-movements per month per male over
fifteen which compares to .31 at Yumbisa (frcm Table 14).
However, the pig to person ratio at Sari, like Yumbisa,
is lower than elsewhere. More extensive data are
needed.
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I do hot intend to pursue this question here but
the Yumbisa situation suggests some poésible chains of
ihter-relationships that may contribute to such an investi-
~gation for HNG. Yumbisa was pnaoubtedly settled by people
who shared a generalized, basic cultural repertoire of be-
- havior (in the fullest sense) characteristic of the great-
er Engé_area. Whatever.transpired in the past 170 years,
ftﬁe outcome ig'afreplication at Yumbisa of many of the
basic Eultural patterns of tﬁat larger group. Neither
the "deéd hand of tradition” nor "environmental determin-
ism" decreed the current adaptation but culture and en-
vironmental adaptation surely played a part. The_pan-
Highland pattern of exchange as a validator {a maintenance
mechanism) of interpersonal and intergroup relationships
-is put to a slightly different use at Yumbisa. There,
acquisition of local dispersed gardens, frost migration
hosts, nonlocal dispersed gardens.and incorporation of
nonagnates are usefui or critical to Kaéii survival, and
‘all hingeiupdn satisfactory participation in the exchange
system; .In the core areés.such exchange may be directly
analogous by pro#iding haven for individuals after defeat
in warfarae. -It certginly‘contributes to alliance func-

tions. Bigmen emerging from exchange activities are a
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critical factor in adjusting people~land ratios, pig popu-
lation and so forth (see Waddell 1973:43 for a diagram
of-inter-relationships surrounding the central role of

o 1

‘bigmen). 'As Waddell and others also suggest, migration
tends to right demographic imbalance and perhaps mitigate
warfare to some extent (though some migration.ié a direct
result of warfare). And, if population density and its .
- entailments ihtensify-exchange; the resultant increase
iﬁlpig-pdpulétioﬁ\intensifies agriculture and pressure on
land in ascending spirals unlegs or until regional fluc-

tuations in demographic and/or political relationships

achieve a quasi-static balance.

B. Ideologqy and Agricultural Intensity
.

At Yumbisa the descent group ideology appears to

be basiéally the same as that for the Mae Enga (Meggitt
1965) in ferﬁ§ of intrasegment behavioral ideals and
intergroﬁp.oppositions. However, at Yumbisa the overt
and'formélized alternative recruitmeht principles for non-
aghatésvdiffer.‘ I have here defended fhe notion that in-
corporation practices are directly conditioned by relative
land scarcity wﬁen exchange activities and labor re-

sources are considered. The alternate recruitment idioms
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at Yumbisa resemble an approximate formalization of the

incorporation practices among the Mae. According to Meg-

gitt, nonagnates should become "brothers"® after incorpora~ -
tion--ideally reﬁouncing membership in their former clan,
especially inheritance rights for land. 0ld men without
sons may try to recruit SiSn or DaHu but these migrants
are apparently very. insecure. The bulk of the migrants .
associate_Fhemééives with a bigmah (rélated as his WiBr-;
~ or SiHu) and the host aids them in brideprice and exehénge,
Nonagngﬁes have fewer wives, less land and are in jeopardy
of being expelled; many are; in fact. Some 50 éefcent of
nonagnates are from the same phratry (vs. 25% at,Yumbisa)
and migration may occur en masse after defeat in warfare.
In succeeding generations, descendaﬁts of nonagnates
undergo a progressive conversion so that grandchildren
of migrants are cohsidered aénates, Death compensation
to mother's clan for the living is épparently not a con-
dition of incorporation.

Although it éppears that migrants td Mae cians
are in general less secure than at Yumbisa, cognates are
in the best position to make good their change of allegi-
aﬁcé. These SiSn's are, at Yumbisa, the prototypical mi-

grants though not the numerically dominant ones. The two

A
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major Mae relationshiés, DaHu and $iHu, are Primary claés
recruits at Yumbisa (as defined in Chapter IV) and nu-
merically account for 41 percent of the reiationships.
~The final relationship that Meggitt mentions,.WiBr, is
an Improper immigrant category at Yumbisa and in all but’
one case the individuals were temporary immigrants. 1In
Meggitt 's- genealogy of Kara clan, I find only one WiBr in-
corporaﬁgd.(1955;319;-Lilyepai) which ﬁé&nindicété'éariﬁy
among the Mae as well. Thus, the Mae_éractice closely
approximates a core set of relationships for Kapii énd,
conversely, Yumbisa may well reflect an earlier practice
among central Enga qlans.

Among the Mae a mother's ghost can cause harm to
her child, but in practice only a few percent‘of the at-
tacks Meggitt reports are attributed to such a ghost. At

Yumbisa, a mother's ghost can only help her child. The
associated exchanges to matrikin afe basically sihilar in
both areas. The Mae seem to have more formal occasions

" for compensating matrikin and the sepya and laitasanda

become a balanced exchange of pork. Overall, the net flow
of pigs from the deceased's kinsmen to matrikin is about
the same per man per time as at Yumbisa (to judge from

Meggitt 1965, Tables 77 and 80) but more pigs are involved
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and many more are killed in each exchange. Payment of
deathrcompensation for Mae migrants is determined by the
degree of incorporation of ;he individuals involved. Ap-
pafently if the migrant's agnates bury him, they pay.

The recipients of Mae death compensation are: mother's
égnates fbelonging to parallel_segment§ up to subclan),
membefs of 1inéagés Qf qhiidreh df female agnates of
mother, a few membérs of DaHu's 1ineages of deceased

marfied females and an occasional "exchange partner;."2
_Mae givers attempt to direct their pigs and pork to par-
ticular individua}s, with séme success. By contrast,
Kapii_exdhanges go to focal individuals in the deceased's
mother's iineage, MoMo's lineage and even FaMo's lineage
and these iLdividuals redistribute the pigs widely. Con-
sequently, Kapii givers probably have less control in di-
tectihg pigs to particular recipients but when they are

focal recipients they have considerable influence on re-

distribution.’

2Meggitt reports a few payments to MoMo's kinsmen
saying that such is unusual but permissible. They were
also, in the observed instances, "exchange partners" and,
as in a few other cases, the occasion was used to settle

or create debts.
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Some 70 percent of Mae recipients are in the moth-
er ‘s c¢lan and another 18 percent in MoSiSn's subclan {the

latter approximating the Kapii taranqe talipi (relation-

ship) (Meggift 1965, Table 80). Although I cannot be sure,
it Aépears'thét death coﬁpensation at Yumbisa is more wide;
ly disbursed. By comparison, the proportion of Mae helpers
ogtside'of the clgn is+19 percent vs. 36 percent at Yum-
bisa (see Qhépﬁer II, Table 6). .Th¢ Mae'"one clan, cne
allégiance“ rule, the féature.of paying death compensa-
tion for almigrant who is buried on his natal clan land
and the concentration of death compensation helpers in
the deceased's-élah, all suggest a focus on the integrity
of the sociai unit. At Yumbisa, the situation seems to
be more open: the corgoratenature of the group is di-
luted by individual networks. If this is true, Waddell's
‘notion that agnation relates to clan integrity and agri-
.lculﬁuraliintensify étill femains to be demonstrated.
Meggitt (1958, 1965) provides considerable infor-
mation from which a rough estimate of the Mae agricul-
tural subsystem at Sari may be inferred. There, 276
people and 200 to 250 pigs subsist on 263 ha. of land of
all types (in 1960). Of that area, 48 ha. are in bush

and roughly 170 ha. is cultivated land, to judge frcm his
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sketch map.(1958§. About 20 ha. are in sweet potato
gardens providing 90 percent-of the diet. Meggitt gives
two indications of yields for sweet potatoes: 1) an over-
all estimate of 9.1 tons/ha. for a first crop, and 2) 13.6
to 15;9 kg./mound in average soil (implying 11.1 tons/ha.
with his reported mound spacing). River flats produce
more (15:9'tons/hé.) and have a short fallow_period éf
‘one.dr.two-yeafs comparéd ﬁéﬂfweibe to-féﬁrteen years on
the upper slopes, with an overall figure of six to seven
years. There is apparentlj a yearly plénﬁing cycle with
matyration/harvest time of about nine months (range
seven to ten) but some éweet potatoes are planﬁed all
- year and second crops on the slope are so poor they may
be reserved for pigs. At 9.1 tons/ha./year yield and an
\assumed mean human per capita sweet potato consumption
of 1.3 kg./day (1950 C.), 225 pigs would each have évail—
“able 0.6 kg./day. Maximum.faliow pefiod Qoﬁld'béanMthé
average 8.5 years énd per capita qultivated area.éome—
thing over .072 ha.
| If these estimates are correct, Kara clan pigs are
surviving on rations much lower thén elsewhére in HNGf

However, 48 ha. of bush and swamp plus foraging in fallow

gardens may supply considerable foodstuff. The Kara bush
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.area is similar in size to that which is ordinarily used
by Kapii pigs at Yumbisé, and the.two herds are similar
in size. The per capita area in sweet potato garden is
only slightly larger than that at Yumbisa (.063 ha.) and
both are below Mondopa (.17 ha.--including subsidiary
icrops), Chimbu-Naregu {.1l0 ha.—vincluding subsidiary crops)
and various others (.09 to .25, the higher figure inblﬁd—
iﬁg cash crdps; sée'Brookfieid-apd Brown l963}1i5).r Feed—.
ing pigs produces a big difference between Sari and Mon-
dopa. Meggitt reports pigs to be rather small at Sari.

) Meggitt also provides us with some labor estimates
]1958); If one can assumé the-male-female labor force
to be divided at Sari as it is at Yumbisa and if weeding
and harvesting inputs are similar as well, one hour of
garden labor at Sari produces 1.7 kg. of food. The aver-
age yearly work time per individual in the labor fo;ce in
§78 hours--1,037 for women and 378 for men as women pro-
vide 78 percént of the total time. These estimates (and
that for Yﬁmbisa of 1940 below) are admitteély crude, but
the_differences are large. A comparison of Mondopa, Sari.
and Yumbisa is presented in Table 39.

Ignoring precontact Yumbisa for a moment, Table 39

shows a gradient of labor from Mondopa down to Yumbisa by



1)

2)

3)

k)

Hours/Laborer/Year

a). Hours/Woman/Year

b) Hours/Man/Year

Contridbution of
All Women as
Percent of Total
Labor Time

Yield (kg.) for one
Hour of lLabor

Relative Longterm
Intensity

Table 393

Mondopa 1966

1036

1303 ~

738

66%

308 ks.

33

Sari 1956

678
1037

378

78%

1.7 ks.

.09

lYumbisa.1975

471

801

50
95%
3.-1* kg.

07

Labor Inputs to Subsistence Agriculture
for Three Places

Yumbisa 1935

686
775
573

63%

1.7 ks-

14

9te
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hours of inpat. The proportion of total female contribu-
tion reverses thg pattern-~-being high where time inputs
are low. Thé battern is broken by Meggitt's low produc-
tion figure (or my interpretation of his data). There
are twormajor possibilities here. If yields at Sari are
greater thén Meggitt estimated, the output figure would
be higher and might sgggest that agricultural output iﬁ
felation to input is-only folerated within a certain
range. But yields wéuld have:to be-dpubled to échieVe
the output of the other two cases. The other possibiiity,
ﬁhen,,suggests that Mae.agriculture is more intense; the
‘ratio of input to output is higher. Once again, over the
longer run, any part;cular plot of land is more inten-
sively used at Mondoparthan the other two sites in terms

*

of”time in cultivation. This difference can be roughly
compared by multiplying yield per hour of labor by culti-
vation factor and taking the -inverse (the inputs are uni—
taryf?one hour}). The results are given in Table 39 in the
last row ("relétive long~term intensity"). By this meés—
ure Mondopa is much mére intense than either Sari or
Yumbisa.

The figures for precontact Yumbisa suggest labor

times similar to Sari, but the distribution of labor by
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sex id‘Tore neariy equivalent, yield per hour is the same
and long~term “iﬁtgpsity"-is greater. I would not care
to make a strong claim concerning the accuracy of these
figures or, to a lesser extent, those for the other three
cases in Table 39. However, they may serve the purpose of
illustrating difficulties in interpreting such data. T6
.do éo préperlfhone would ideally have to compare the pat-
,terns.fé;idifferent.social units;ﬁithin each clan (fami-
ligs, lineages,_éubclans), differént social stratification
{agnates, nonagna£es, bigmen etc.), bétween'sekes, among
regional groups of clans and so fo:th,lnot to mention the
details of ideology, oréanization and ecology; Various
social categorizations suggest different relationships
between ﬁpe agricultural~-demographic base and the social
realm.

One thing is clear from the estimates of yearly
~time ihputs: one is not dealing‘with a case in which sur-
" vival necessitates long hours in basic subsistence_tasks.

“An average woman at Mondopa spends 25.hours a week id
garden'work (excluding pig labor and food prepafation
t ime). Althodgh life méy be "easy" in this regard, the

central question is one of how individuals view this

amount of work especially between any two locations
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differ?ntly situated. It may well be that the amount of
time one can expect to devote to a particular activity is
a factor to be considered in contemplating migration from
group A to B. Male informants at Yumbisa.always claimed
that the availability of firewood there was greatly ap-
preciated while theif relatives at Kiteli/Bipi bemoaned
_their-owh iﬁferior sources. On the othef”hand, male mi-
- grants to Yumbisa could probably count on increasing their
work load since they had fo clear forest. In central Enga
areas, the difference between any two groups ﬁéy ﬁot be
great and thus other considerations are more likely para-
mount; a relative with land is bettér than nothing eveni
if labor is hard or 1ohg.
In this regard, the Buréau of Statistics survey

© (1967--cited in Waddell 1972:173) indicates 1.4 ha. per
cabita of gardenable land around Wabag, the lowest in the
Wabag subdistrict. Kara clan wiﬁh about .62 ha. per per-
soﬁ and'ﬁhe neighboring Kaimanguna clan at around‘.78 ha;
(Méggitt 1958), apparently represent confined central
clans which implies rather spacious possibilities on the
periphery. If every bit of Kara land was cultivéble, the
maximum would be .95 ha./person while Sambakamanda in-

habitants have 1.1 ha. available if all unforested clan
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land is included and Kapii, on the extreme periphery,
would ha&e‘something like 6 ha. per person at the maximum
over the whole clan territory. -

P;esumably, this sort of variation within a region
could be reflected in the labor inputs but the productive
Capacity7of each unit's land is probably more important.
Meégittrdoes.not report the extent of river flats at Sari
but they ére small in comparison to the slope area to

'ljudge from his yieldvestimates. Thus slopes mﬁst be util-
ized. At Sambakamanda and Yumbisa (since 1900), a rich
delimited area provides or could provide for the total
population. Slopes at Yumbisa are used for auxiliary re-
sources (special crops and frost adaptation as well as
individdgi 1and shortage). The permanent gardens providé '
‘a fixed reéource.base which is limited at Mondopa and just
apgfoaching full utilization at Yumbisa. In both cases

“the efficiencies are on the order of 22 to 25:1 and major
falloQ slopes are largely ignored. At Sari and in Yum-
bisa of 1935,'slopes are used and efficiehéies are on the
ordér.of 10:1;- In the high efficiency.cases, Kapii workers
spend less time (being aided by past inputs) than Aruni
workers. fhe lower efficiency cases derive from compar-

able time inputs differently distributed, more is spent



341
-
on clearing for Kapii.

" Aruni reliance on terrace areas may be ascerbated
by a réduction in Sambakamanda territory. In the 1930s
nearly a third of their land was lost to neighboring clang
including land which‘must have been fertile terrace. Be
that as it may, Aruni tend to concentrate their produc-
tion on the bes£ soil just as Kapii do at fumbisa. At
-Sari, nearly the whole.clah territory is used. Althbagh
some.concentration'may_occur on the river flats, nearly
the whole area ﬁust be defended to maintain the current
arrangement. In all three cases, the investment must be
p;otected not‘simpiy in terms of current garden space,
but through some appreciation of the long-térm situation
with resgect to land. .This is refleéted in the "relative
long-term ihtensity"'figures in the last row of Table 39.
Sagi and Yumbisa of 1975 are both spacially extensive
‘systems while Sambakamanda iSVSPacially intensive by com-
parison. It is hard to see how Kara clan éould improve
‘their situation much except through. forcible expansion or
outmigrétion. But the Aruni, like Kapii, have reserves
of slope fallow that can presumably be used like those

‘at Sari. Yumbisa has, in addition, considerable forest

for further expansion.
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7It would appear that Kara clan has the least de-
sirable situation of the three. In terms of cultivable
area and yields it is inferior_to the others and labor in-
puts are relatively high. A uniﬁ of energy into the sub-
sistence subsystem returns only ten units vs. over twenty
at Mondopa. Thds short-term intensity is not és high.
That e§chfarea is less intensively used over longer times
,éhan at-Moﬁdopéhonl;”éﬁcefbates6veral; scéfcity of land
since large areas of fallow Are required. At Sambakamanda,
primary subsistence is‘adequate by using only the Best
soil. Similérly at Yumbisa, the best soii is utilized
but less intensively. As indicated earlier, the major
clearance on Kapii slope‘land occurred at the peak of pdpﬁ-
lation growth when valley land was becoming scarce for
some pe;ple. Nonagnateé and nonagnatic descendants were
important clearers even though the valley land, if uni-
Eormly distributed, could have supported the whoLe-popu—
lation. |

The key to understanding these agriculturél sub-
systems in relation to their social and cultural counter-
partslis.to be found in fallowing practices. The dynamics
of the Rapii system strongly imply that the clan is acting

as though it wished to fulfill the ideal fallow pattern
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elicited in 1972-1975. But clans are not actors in spite
of vernacular idioms to that effect and notions of tele-
clogical systems. It is individuals who must judge how
the land thgy have compares to how much they think they
need or want, and theﬁ act accordingly. fhere are three
major analytic categories of factors that Bear on gsuch de-
cisions. First, those characteristics of the system that
-spéciéiEally relate to-pfodqctionLand consumption} such
as have ﬁeen considered here, are bésic parameters. Wiﬁh—
out such information individual strategies could scarcely
be understood. But thisg information goes only so far.

One of the major resources actors tap is social relation-
ships, as exemplified by the Kapii case. These relation-

ships and their Suppo:ting ideology complete the trio of

r

categories. None stand alone.

| The situation with fallow agriculture ﬁust be as
follows. For any given area of agricultural. land with
an associated technique and crops, somé faliow period ahd
cover can be determined which result in minimal deteri-
oraﬁion in the next planting for a given length of culti-
vation. To do this is difficult because of the time span
involved and because of varieties of techniques, crops

and soils. Soil exhaustion trials suggest that cropping
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can continue well beyond normal cultivation periods (e.g.
' Carneiro 1961), but loqger cropping implies longer re-
'cqvery times. Greatest efficiency may 5e échieved with
' some particular combination.of cultivation and fallow
periods. This, too, can be-experimentally determined
with similar difficulties, and would be valuable informa-
;tion against which to compare observed systems, much as
a cdncepf of ca:rying capécity'under given constraints
was used in the'calcﬁlation of OD,. However, in the ab-
sence of such detailed.agricultural data for HNG systems,
there are theoretiéal reasons to believe that fallow
periéds are maintained well beyond some minimum time
even if the existence of a point of optimum efficiency in
"consideration of other factors must remain in queétion.

A theory from animal ecology suggests that over-
expioitation of resources does nof commonly occur. Wynne-
"Edwards argues fhat density dependent homeosﬁatic‘meéhan—_
>ism§ succesSﬁully prevent such a difficulty. This occurs
through the evolution of “conventibnal" goals for competi-~
tion such that rivalry is largely.focusgd on commodities
which are not critical survival resources but whose short-
age serves as an "indicator" of a worsening balance be-

tween resource and population size. Indeed, he alleges
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"that social organization and £he primitive seeds of all
social behavior have their origin" in this phenomenon
(1962:14).

| This vision is rich with possibilities but has been
roundly criticized in ﬁerms of the conflict between group
and individual fitness as well as the difficulty of sep-
arating external and internal regulation (e.q. Williams |
| #966; seé-Ricklefs«19?3:493 for a summary). . However, in
the case of human sdcial groups theré are clearly cﬁltural
pfactices whiqh-serve to regulate pépulation size (among
other thinés): the 'post partum intercourse taboo common
in the highlands for one. Human populations may thus
provide aﬁ appropr iate application for Wynne-Edwards'
theory. , Just as clear;y, there can be circumstances in
which a population exceeds the carrying capacity of'a

given territory with certain extractive techniques, but

the human response is just the kind of behavior under coné
gidefation here, agricultural infensification for exgmple.
Behavioral responses are obviously more flexible than for.
most other animal populations.

The basic question in the case under investigation
concerns the degree of constraint operating on the agri-

cultural system and how it occurs. It is certainly not
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the case that each social unit fills its territory to the
point of inadequate output before its population is
checked in a MalthuSian_wayo Rather there is a mortal
concern with maintaining a sufficient resource base long
before such a situation occurs, to judge from Meggitt's
{1977) accounts of Mae Enga warfare. Despite the Aruni
tefritorial loss in the 1930s the group persists on its
- reduced area and one wonders- if the.constriqtion of pro-
ductive area relates to inténsi£y. Had Kara clan lost a
.thi;d_of its current holdings tﬁey would not starve. It
is not known, howéver, how long they could or would - per-
sist with what amount of increased labor inputs or other
alterations. Meggitt'’s material suggests that they would
not tolerate such a loss unless they could not avoid itf
i.e., unless they were unable éo repossess the land di-
rectly with the assistance of allies.

- Fallow agricultural systems perforce‘pfovide a buf-
fer in cultivable land not in use. Yumbisa gardeners are
very much aware of what, in their view, cﬁnstitutes an
‘Adequate land holding and the consequences of having less.
Although I am uncertain as to just how they conceive of
the spacial relationships, men had no difficulty in ap-

praising me of the adequacy of their holdings in relation
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to the number of their sons who would inherit the land.
They’could readily explain-that there was not enough land
or that there was, but not enough for daughters® husbands
too. I am‘eﬁcouraged then to suggest that the land re-
_qﬁirements I calculated from Képii descriptions. of ideal
fallow periods fairly refiects their perception. This
is further supported by the observation that when the
--Eian ch'dfapped below 1.0 and when the distribution of
" land was most egalétarian, incorporation began. Converse-
19 it began to be-constricted near the following pe;iod
of maximum imbalance in land distribution, and ODc rose.
with constriction. Moreover, the exception that "proves
the rulé“ occurred during the transition from slope util-
‘ization to vailey reliance. In this case, the length of
.“fallow was apparently shortened with the result that the
next generation had to clear at increasing rates to
achieve thé ideal fallow pattern, at which point clearing
rétes stabiliZEd right through the major incorporation
period.

This suggests to me a keen appreciation of peocple-
land reiationships but it does not suggest complete domin-

ance or control over events. No one in 1895 who sponsored

a migrant at Yumbisa could nave foreseen the resultant



348
outcome. The advantages of incorporation led to emergent
circumstances in c¢lan dynamics which were dealt-with in
rational ways. The control over immigrant numﬁers is
clearly a density related function though not simply a
densgity dependeﬁt mechanism. It was self regulating iﬁ
terms of clan dynamics since offspring of earlier migrants,
as clan members, had first choice on land thus reducing
"iand~avai1§bility and making. incorporation less likely.

_Anthropologists in general probably have little
qﬁarrei with the notion that human behavior is self-
regulating in'the sense that individuals make decisions
and attempt to behave on that bésis; The question of
wh;t conditions such decisions and the resultant behavior
is é moxe complicated matter. But it is certainly the
case that culture is a grand regulatory -mechanism in
that it confines, by and large, the responses of individ-
uals withiﬂ certain ill-defined bounds. How a particular
cuituralunit'(a population/social group) operates/behaves
is an inte:mediate leyel qugstion. The relationship of
éfganism to population so familiar in biological ecology
is for human systems greatly complicated by the high de-
gree of social organization and cultural capacity. One

would then expect that relationships between individual
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human:organisms and their environment are considerably
~ less deterministic in detail. If one is to generate
statements about systemic regularities from the aggregate
behavior of indiyiduals (population 1evelj,.the potential
for tight hypotheses iﬁ greatly reduced in most cases
precisely because, while "culture” confines behavior, it
also proﬁideé a means of overcoming at least many con-
strictions. Itlis'ﬁ fundéﬁental questiqn as to whether
or not or to what degree the resultaht.behaviors provide
for the population through regulatory phenomena. That
is to allege, the adaptive significance of any given be-
havioral pattern must be empirically substantiated if
- regulatory mechanisms are to have any analytic usefulness.
Moreover, a major arena of regulation for any behavioral

trait must be seen in its interaction with other cultural

elements within the system. This view is isomorphic with

" the notion of cbadaptation of eniymes and structural pro-
teins in. physical evolution in which "natural selection

‘is able'tdrapply adaptive pressure upon the fesult of the

interaction of all of these coadapted systems of coadapted

systems; stabilizing selection can act directlz upon every

allele at every locus” (Byles 1976:88). To pursue the

analogy, homeostatic mechanisms operate on the individual
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'level,fare instrumentally effective on human behavior,
- while it is the system which "experiences" adaptive pres-
'sﬁre.

1 would not care to push the analogy too far.

Rather let me illustrate the implications. Both Méggitt's
hypothesié which introduced this dissertation and Wad-
dell's intensity version near the end, bridge lafge por—‘
tiohs of the theoretical matrix ofifeiationships that I
suggeste& asra heuristic framework in Chapter I. Each is
‘slighﬁly different but both are statements at the popula-
tion level. To be sure, they have implications for the
individuals in such systems but they do not _specify the
intervening network of relationships among contributing
‘factors: I doubt they were intended to do S0.

Megg@tt's sociocultural side of the ejquation sug-
gests a central role for agnatic ideology thch'“struc~
.tuées“”g:oupsi In his conclusion, he is forced to infer
the'deg:eé of agnation from reported observations in the
absence of quantitative data for his numerical operatioﬁal—
ization} To this extent he offers a clpster of related
facfors if not a network of rélationships. wWaddell ac-
cépts Meggittfs_ranking of societies but focuses on a be- |

havioral attribute, namely systematic assimilation of
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migrants, and adds the welcome conclusion that migration
itself is a function of local density. Both are then re-
lated directly to pressure onrland or intensity and fixity
of resources. The terms on either side of the equations
are open to variable interpretation and the temptation is
great when one considers any extant system since pbtential
_condiﬁioning relationships are legiqn. These two hypothe-
'ses represent population level statements which suggest
the adaptive significance of éertain characterisfics of
the gécioéultural "phenotype.” It is not my intention in
this instanceto be critical. Hypotheses mus£ be abstrac-
tions and the agnation-density relationship has certainly
generated a search for_limits of applicability. But we
*,Qill make considerable progress if we can ever séécify
the circumstances under which such relationships are ex-
pected to hold. To do so requires the érticulation of
faifly complex §ortions of a hypothetical network, with
"the focus on articulation, or, in other words, the rela-
ﬁionships between lower level phenomena that link diverse
inputs-ana outputs of the system. - In short, the compila-
tion of chains of relationships which inform us of the

selection éircumstances on the individual level and their

continuation beyond the system boundary would allow the
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possibiiity of father moré complex hypotheses that wbuld
reduce residual variance to mahageable proportion--no easy
task; |

. This is unabashedly a reduétionist argument espe-
cially directed at unrestrained sYﬁtematics and, I hope,
the dead horse or straw man of early overzealous ecologi-
- cally 6£iented excess--a caution not a condemnation. It
is, hpwevér; mgnifestly-noﬁ a plea for reduction to what
‘is in_Fhe informant's head nor what is outside of his
hoﬁsé; |

The study related in this dissertation has by no
means satisfied the programmatics implied above. My focus
has béeh intentionally on the enQironméntalfsocial rela-
tionshiﬁs-—thé boundary links. Ideology had of necessity
to be considered in the present and was unavailable for
the past, but thé an&lysis began withlénvironmental
féatufes ahd;proceeds into the Sdciocultural realm. I do
nof‘thefebg imply_ecdlogical primacy but I_do naturally
.claim-that without a knowlédge'of ecology, system struc-.
turé cannot be adequately generated. Still without a de-
tailed focus on ideology the residual variance appropriate

to my observation of "regularities" is high. In addition,

it is one thing to convincingly demonstrate structural
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reiationghips for one delimited population but quite an-
other to generalize to other sociocultural systems. How-
ever, it should be apparent that the dynamics of incorpora-
tion at Yumbisa reflect very strongly the general £hrust_
of Meggitt ‘s hypothesis, although there are important dif-
fereﬁces. Waddell's version seems not to fit quite as
well but this may simply be because the éppropriate circum-
stanceé havé not yet occurred in the devélopmentél.tra;
jecto;y_of ;hg Kapii system, and they may not. I am gug=-
Qeséing that.these two versions of a hfpothetical relation-
ship, like mah& others, are likely to be correct some-
where but are also . bound to be wrong somewhere else, and
it ig the exténsion of their applicability that is de-
sired.” |

What is unique about the Kapii case is the time
depth that can be tapped. The major constraint iq thé
ahalysis, the lack of information on pésf ideologf,'de—
rives from that very advantage, a fair eichange npnethe—
less. In the analysis I_have-triéd_to capture the develop-
mental trajectory of the agriculturallsubsystem through
repeated congideration of classes and stratifications of
individual actors which reveals patterns of continuing

and emergent circumstances and patterns of response. This
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" is the methodological message. The philosophical message
is that people are neither pawns of their environment nor

mastérs_of their destinies,

€. land, Women, Pigs and Men

In light of sevefal of the above considerations it
is poséible to suggest a thread of hypothetical relation-
ships which exemplifies earlier allegations in a'hore sub-
stantive way and tg thus speculate oﬁ sbme of the'possibie
connections between a variety of "variable seés“ commonly
conéidered in HNG ethnography.

1 beg;n by broadening.the consideration of incor-
poration to include inmarrying women as well as single
male migrants and migrating families {cf. Watson 1970)°

* .

Then, returning to Wynne Edwards, the questioh is posed:
Are thére "conventional® goals for competition which serve
as density dependent "indicators" of resource depletion?

In addition, I would ask: What mechanisms restrict over-

exploitation? and what circumstances result in positive

3cf. Siskind 1973. 1In this excellent article, Sis-
kind begins with Wynne-Edwards and proceeds to trace a
thread of relationships among sex roles, sexual behavior
and ecological relationships for South American tropical
forest hunters. The mode of analysis is very similar to
that used here even though the material is different.
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feedback that supercedes or counteracts regulatory mech-
anismé? - Wynne-Edwards sees competition as a central at-
£ributerand, for.this case,.several "commodities™ can be
-readily supplied. I will focus on land, Qomen, pigs and
men, an order which possibly reflects their relative im--
portance. Land is not a "“conventional" goal of competi-
tion-but more nearly-the critical resource, at least as
density increases. The other three correspond to Wynne-
Edwards‘ conveﬁﬁional goalsgs--especially pigs, the overt,
quinteSs;ntial-goal of competition.

Although land is not scarcé for most HNG peoble
for short-term production, it is certainly viewed as
scarce by some people when fallow areas ére considgred.
This is ewident at Sari and Yumbisa, to judge from the
clearance history.' In the case of Mondopa, and to a
lesser extent Yumbisa, aithough land Egg!gg may be readily
available, the practice of concentrating production on one
land typerputs‘that type in a potential‘position for
grgatet_scé}citf.‘ Land is publicly éroclaimed to be
scarce among some central Enga clans and,even at Yumbisa,
bush plots containing pandanus groves are scarce resources.

Diffefential shortage of land was at the root of the agri-

cultural dynamics described earlier.
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" To men, women may be considered "“scarce" in the
following_wgys.. In terms of sexual relationships, rules
- of morality and fear of contamination by and large re-
strict access to marital relationships, albeit with some
variation and postcontéct change. The major constraint
on marriage, in-turn, resides‘in the brideprice. At Yum-
bisa; such may be small on occasion énd Qomen have almost:
céﬁplete latitude-in choice of sﬁiﬁors. ﬁisawhere in HNG,
marriage;is'a:ranged_with a variabie degree 6f choice by
the bridesi_ At Yumbisa permanent bacheiors are rare but
elsewheré»the proportion can be high (e.g. Kakoli, Bowers
1965). Waddell reports 15 percent of men over 25.as un-
wed at Sambakamanda whereaé Mae bachelors are extremely
rare. 291ygamy is. the major.drain on available brides
but the practice is offset by different ages of marriage.
Where first marriages are made at aée 25 for men and age
18 for women, the available pool of spouses is more nearly
balanced. However, since briaeprice is a condition of
‘marriage, men who are older and thqé better articulated
with their social network than ﬁost young men, have the
advantage in'mustering an écceptable brideprice. This is
especially true where marriages are to é degree arranged.

Even at Yumbisa where almost all men marry, there is still
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direct competition for the women seen as most desirable
brides. Men are "scarce" to women as well, in this latter
sense, as will be considered.

The-case of brideprice also illustrates the way in
which pigs are scarce. Given the requirements of the ex-
change system, its crucial role in interpersonal and inﬁér—
group relationships and the social status deriving from
pig manipulation, the demand for pigs would seem to be
boundless. ‘Thé production of pigs and their redistribution
is,.however,‘circumscribed. This category of scarce com-
médity fits best Wynne-Edwards' notion of a conveﬁtional
goal for competition. Scarcity occurs at two levels.
Production of pigs would appear to be maximized in some
sense at Sari since Meggitt reports that people wish to
breed their pigs as often as possible. Presumably then,
pigs are scarce in relation to demands forrthem. 'But pigs
a;é "supplied”™ by receiv;ng exchanges as well as-breeding-.
Fhus, individuals within a social group‘who have similar
networks of helpers but different affiﬁal receivers (for
example), éompete over the pigs that might be acqﬁired
-hrough the network. To the degree that the exchange
in question is seen as a corporate responsibility, this

competition is mitigated but it cannot be thus removed.
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Intragroup polifics and manipulations become paramount and
the niche for bigmen is accentuated. By contrast, Kapii
exchanges are less corporate in character, but in any
case of exchange two individuals may desire the assistance
of a commbnlhelper. Cbmpetitioﬁ then focuses on ‘the main-
tenance and strengthening of interpersonal bonds, which
presumably aléo,requires more pigs. . Within this context,
ithe two strategies of raising pigs and receiving them in
exchange must ip part reléte'to added labor of caring for
a herd. -At Yumbisa, pié raising appears to be far.below
maximization even though the net outflow of pigs is strong.
Nonetheless, people are unyielding, even violent; in their
demands to receive pigs both within and between groups.
It is the relationship between individuals that counts in
the long run rather than the pig itseiff ana demand must
be careéully balanced by appropriate acquiescence or con-
‘cession.

Fiﬁally, men may be scarce to any social group

when it is felt that an insufficient fighting force exists
to deter actual or potential enemies. This could occur
either through previous deaths in battle, outmigration, a

random fiuctuation'in male-female birth ratio with group

‘exogamy, or simply a small population in comparison to
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enemies. As I-have suggested from fhe Kapii case, men
may also be scarce in cdmparison to intended, desired, or
required labor in subsistence related activities. A
“host's following of migrants additionally provides him
with "scarce" social ties. |

In none of the four cases is the notion of scarcity
- pure and simple nor does it occur in the classic market
circumstahces of traditional economics. “"Commodities™
are resgricted of lacking in quantities which saﬁisfy the
desife-of.individuals who want them. In fact, soclial con-
grol is exerted through control of pigs, land, women and
young men. Lana can be given to migrants or coresidents,
lsupport in exchange can be withheld to some degree and
also used as a reward, and women are restriéted in'their
choice of sﬁouseg. Young men, if they are to marry, re-
quire thévsupp0rt of older men to amass-brideprice. If
Wynne-BEdwards' idea is applicable, pigs would appear to
‘be a prime candidate for a conventional goal of competi-
.tiéh. Land73h0u1d be least so, ﬁeing closest-to:a criti-
cal resource, and women and men may fall between; The
question is whether there are density dependent mechanisms
which adjust people-land ratios so that overexploitation

does not occur. Clearly where density is high there are
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-likély to be individuals who are short of land. Migration
to more favérab;e areas is a common response and forced
miération during warfare also occurs--both.before over-
exploitation in a subsistenge sense. The problem is that
we neither understand what density means in different bir—
cumstances nor the level of exploitation. A slightly dif-
ferent tack may be more enlightening.

1Retu;ning to Tablef39, we note that female labor .
input per woman varies from 775 tof1,300 hours per year.

] .

For Yumbiéa, the figure reaches a minimum of 713 hrs./Yf.
i; 1900. In every case male labor input per man is less,
ranging from 6 percént of a woman's time in Yumbisa of
1975 to 74 percent in Yumbisa of 1935. (Mondopa 57%,
" Sari 36%).- Eléewhere there may be nearer eéuivalence,
e.g., Kapauku {(Pospisil 1963). Nonetheless, this small
sample bears out the observations tha£ women commonly pro-
vide the-major subsistence effortsr This contribution is
evefywhere recognized by info;manﬁ'and anthropologist
alike as the essential basis Qf préduction. However, what
i;inot commonly addressed is the qﬁestion of the.impact 6f

women's choice in where she will carry out the labor which

: A
will occupy a good portion of her life.” Beginning with

4See Faithorn (1976) for a consideration of reasons
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this'question, which I too did not invostigato directly in
my fioldwork, I would like to suggest a pattern of hypo-
thetical relationships Fhat link subsistence behavior with
land; women, pigs and men {as considered above)} as well as
migratioo énd incorporation; that provides some insight
into the implications of the wy?ne—Edwards analogy and
perhaps clarifies the methodolOgioal or theoretical-ques—
tion of how to articulate individuol and systemic,chaf—
acteristics. |
' Consider thon a recent time or place in HNG where
populations have expanded to.include areas beyond those
ioeally suited for the subsgistence base. It maf first be
asked: What considerations might be important'to a woman
contemplating marriage to one of several ouitoro from
different places, in the case where she has complete
choice. Clearly there would be a host of ideosyncratic
preferenoes on the part of the woman, as well as the men.
-who court her, which must remain unpredictable. There
are almost certainly. however, recurrent factors.which io—

fluence her choice. I will suggest a few. If one of her

suitors comes from a place similar to Yumbisa of 1935 in

for this lacuna.
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whichrthe group is actively expanding into virgin bush,
she can well expect her labor to be small in comparison
to_yields. Without postulating some model of "economic
woman * one can expect labor information to be of cohside;—
 able interest to the bride to be. It is also likely to-
be readilf available since most;mafriages occur within
reasonably close proximity, and further, probably she has
' famalg relativesrof_some sort in or near the suitor's com-
munity. At Yumbisa and‘in surrounding areas, she actﬁally
work;Za pr;spective husband;s garden before the brideprice
exchange is arranged. The groom, moreover, would have
cleared a "demonstration plot"®" which his "gisters" planted.
Thus, the potential bride will have considerable opportun-
ity to beqqme.famiiiar with the characteristics of her
suitor's landholdings and his own particular degree of
expertise in subsistence endeavors. To Se sure, either
or both may become disenchanted with the premarital image
created during courting once tﬁe "honeymoon is over."

A sqgond suitor may; however, come from a clan
-parish where forest ciearing is no longer possible. 1In
such a case, if he neverthéless spends considerable time

in direct subsistence activities (say preparing fallow

land for her éardening work, fencing, ditching or whatever)
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so that relative labor inputs are similar, such a circum-
stance may appear more attréctive than one in which the
- husband contributes little direct subsistence éffort.

In addition, some social groups may appear more.
attractive if their reputation for successful pig presta-
tions is great, especially if éuch'exchanges reéult in
the frequent consumption of pork. Other reputations,

- such as Qtaunchness or success in defense of place and
pgrsop, may enhance the chances af a woman's choice of

i - : ) ’
suitors from such a group. as she considers the health and
well-being of her family to be.

There are probably other group or individual char-
"acteristics of this so:t and their existence and nature
ié an empirical question, of course. Iﬁ should be pos-
sible to determine the recurrent patterns of choice if
failéd marriage negotiations and divorcés are carefully
'inveétigated.' The patterns.would likely be complicated
by the differences of the recipient group relative to the
woman's natal place. It is not necessary to exhaustively
‘account for the factors that would influence her chbice
but sufficient to demonstrate a tendency for marriages to

be contracted in social units under particular circum-

stances. The étrength of such a tendency is subject to
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research and there are surely the usual myriad intervening
or cqnditionﬁqg variables.

If, however, it can be shown that -certain social
groups _{or individuals in certain circumstances) have an
advantage in acquiring women as wives, the implication
‘to group dynamics is potentiaily‘far4reaching. There are
several possible extrapoclations but one especially cogént
to.this‘theéis concerns the relationship of the féregoing
to ggricultural in;ensity and land'sﬁortage. The chaﬁges
that Qéburreé in the subsistence base at Yumbisa over a
long time could offer direct information on this situation.
Unfortunately the crucial data are not retrievable from
the information acqui;ed._ However, if the above process
of doncentrating women operates and if female laborzin—
tensity estimates in Appendix 7 are representative, ohe
would expect the gttractiveness of Képii men to be largely
- unchanged from 1880 to tﬂe preseng. During this period
female labor inputs varied by only pius or minus ld per-
cent from # slightly increasing rate: Prior to 1880,
fémale inéut—declinéd from a level nearly douﬁle that
value. From this, some characteristic such as the mean
numbers of wives per man might be seen to reflect the

.relatioﬁship. Indeed, it is steady at ¥umbisa (about 1.7
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marriages per man) during this period. Although the
marriage rate drops off before 1880, as the relationship
would imply, the change is more likély to be an artifact
of poor genealogical memory than anything else. The
hypothesis is not contradicted but neither is it strongly
~supported. /

Aﬁothér comparison may be more directly relevant.
Yumbisa men'currentiy married haﬁe had 1.8 marriages -
each. on the average; This compares to 1.5 at Mondopa
(Waddell 1972:from Tables 3 and 4) and also Sari (Meggitt
1965) . Without consideration of further complications,
that would fit well with Table 39, i.e., lower female
_ labor inputs imply more women married in.

B; that as it may, the implication of female choice
in marriage can be pursued somewhat farther by proceeding
deductively ffom the hypothetical case. To return to the
situation. where local groups are in different subsistencel
'circumStances, one can see that if marriages tend to be
concentrated to any degree in groups where female labor
input is low (low female intensity groups), the populétion
of such will increase more rapidly in the absence of

counteracting factors. Then low female intensity/"low

density" social units begin a process which tends to
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increase population pressure and thus equalize local vari-
ation over a greater region.

Sooner or later a core area will develdp in which
women no longer have the opportunity to choose a husband
from a place where labor is lighﬁ. At this poiht, the
relative inputs of men and women/may loom larger than a
- woman's expectations in terms of absolute effort. If
- there are places in which men”contributé substantially
and directly to gardening, such places will be more attrac-
tive. %his can occur in areas in which éhere isriittle
rich land but relative abundance of cleared slope such
that there is a long grass fallow which requires consid-
erable effort to recultivate. TUnder extant practices,
men tfadftionally do this work. Shorter fallow, such as.
that at Sari; may result in proportionately.less'male
labor while concentration on fertile soil, such as that
at Mondopa, may result in high female labor demaﬁds. Once
again populations grow. in the "low density" groups.

. Up to this point I-have assumed that women have
free choice in husbands and I have largely ignored exist-
ing social factors. It is at this point, too, that compe-
tition among social groups for women begins to take on

{
new dimensions. The hypothetical core area requires



367
relatively large labor inputs and female labor is much in
demand, especially by men involved in exchange activities
regardless of whether their group has the most attractive
subsistence circumstances. Thus, unattractively situ-
ated groups must find ways to compete for women. Indeed,
this will have-been the case all/along.

One way to acquire young brides is to enlist the
support of their parents and near kin. Brideprice then
takeé on the dimension of an arrangement among ﬁen across
social'ggundaries aimed at the disposition of (sometimes
reluctant) women. I would not suggest that this is the
irreducible basis of brideprice. Rather it should be
considered as one aspect in a multifunctional relationship
especialfy relevant in particular subsistence circum-
stances. At'fumbisa where there is presumably little need
for coercing women, it is nevertheless ‘customary at the
completion of. brideprice digtribution for the bride's
spokesman to lecture her at length dn.her new role saying
that she must not run back to her parents. This serves
to cement the network relationship, which is of course

important, but the network is one in which men are nodes

and women are sources of important links.
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In the Enga area, and‘elsewhere, this arrangement
persists in various affinal exchanges associated with
life crisis occasions for the children of the union. Such
exchanges have sometimes been inte;preted as securing the
transfer of children to their fathér's clan. They might
also be seen Fo have_a component {; a contingation of the
male alliance which kee?s a woman with her husband once
she is there. The expectable extenﬁions of this trend-
are: variable attempts by a wcmaﬁ's famiiy-to influence
her choice.larranged marriage such as occurs around Hagen
(M. Strathern 1972), and early betrothal as in some
eastern highlands societies. The degree of such influence
(anad perhapé the ffequency of affinal exchange) should ex-
hibit an JQSOCiation with female labor intensity if the
hypothesis is correct. The eastern highland area suggests
just such a circumstance by gross subsistence éh#racter—
istics, to judge from the extensivg gréssl;nds, rare for-
_est, accentuated dry season, increased areas in cultiva-
tion per person and, possibly, longer occupation-time.
Eariy betrothal occurs but an anaiysis of affinal exchange
frequency would require detailed consideration. Regional

patterns may be superimposed on the fluctuating situation

with local groupé.
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Fu?ther implications can be drawn. To the degree
that bfideprice and affinal_exchanges influence the flow
of women, the nexus for a positive feedback loop is set
up. Thus poorly located groups {(i.e., those requiring
high labor inputs) must accentuate their exchange activi-
ties which requires pigs. The added pressures on land
resburces aﬁd increased labor attendént on pig raising |
aéerbates agricultural intensity which require§ still more
labor (mainly'female in many extant cases but including
the utilizationlof young men or bachelors). Pigs may be
acquired through network relationships but this only
serves to spread the effect through the region (Watson's
Jones Effegt.ZI91j7. though it might also concentrate pigs
in the core). The favorably located groups, if successful
in attracting women, undermine their subsistence position
eventually and, even if they do not, may be involved in
the vicious circie of exchange inflation through network
rglatiohships. | |
| This may be one factor which contributes ?o {un-
demonstrate@{lincreased exchange activities in "high den—‘
sity" areas. However, the role of female choice in
marriage arrangements is not at any point one of complete

capitulation to male alliance relations. As M. Strathern
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exemplifies, a woman who is totally unwilling to consent
to an arranged marriage is a poor candidate since there is
no ultimate way to control her and expect fulfillment of
productive and reproductive functions. Variously in the
highlands unwilling brides reportedly commit suicide rather
. . /
than enter'énto an arranged marriége. Most do not, of

éourse, and the result may well be a degree of sexual.—

antagonism. It is not simply that reluctant wives band

- . together against their husbands who respond in kind. It

is rather more far-reaching in that manipulations to ac-
quire and keep women are only useful to men if those women
adequately carry out crucial labors and reproductive func-
tions. Yet as Langness (1974) and Lindenbaum (1976) sug-
gest, fou; female resources remain beyond full éontrol of
men: fertility, child care, labor and periodicity. Lang-
ness interprets the nama male initiation cult of the east-
ern highlands as a "magical system designed to insuré male
power in these areas." The nama cult in its various ver-
féions associated with female—pollution expressed as a con-
cern for blobd, provide another component to affinal ex-
change especially where the ideology recognizes a differ-

ential acquisition of spirit, body or whatever by sex of

parent.
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However satisfying this arrangement may be to men,
one wonde;s how ;t fits with other components of the sys-
tem (cocadaptation) and what women thiﬁk. Langness (1974)
provides part of the answer to the first question. Among
" other things, Langness suggests that women "really” are
dangerous.and pelluting since a boy overly attached to
his mother or a man qverly influenéed by his wife threat-
ens male solidafity. That in turn is (minimally) a threat
in the face of enaemic warfare. Warfére, in turn, I would
add, can be ascerbated by pressure on land but will also
be most severe in the core areas where corporate social
groups are in close proximity and peaceful mechanisms for
solving disputes are poorly developed (e.g. no "leopard
skinned chiefs" or higher authority). Morecover one of
‘the circumstances.in which women are most likely to aéfempt
to influence their huébénds toward assisting them is pre-
cisely where their labor is hard (by comparison to better
situated groups) ‘and doubly so if husbands customarily
‘contribute significantly less direct subsistence input
_than in better situated groups. These are likely to be
just the areas in which strong localized, unilineal de-

scent groups occur with sexual hostility and distance, an

hypothesis advanced by Allen (1967).
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The degree of sexual antagonism and the levél of
participation of women in the male political arena are
moot questions (cf. Faithhorn 1976). However, since these
societies are visgibly surviving, even thriving, women must
be doing what men expect of them. This leads to the sec-
ond gquestion. Although there is &ittla direct information
on female/ideology (in fact_insufficient to judge whether
it is criticéily different), I must assume that‘provi—
sions exisﬁlfor appropriate motivatibn, gratifiéation,

“ : .
etc., so that most women raise children and make garden.
In Yumbisa, and by most reports elsewhere, a "good wife"
{male view) is generally recognized, appreciated and
‘acknowledged as a critical asset to her husband’'s activi-
ties. -Yéi\thére is, to my knowledge, no panhighland cate-.
gory such as "bigwoman" comparable to bigman for tbeir
respective domains. Direct research is sorely needed here.
There is apparently a common male notion of what an ideal
wife is like in terms of production and reproduction but
what do women see. as.a model wife And, to return to the
beginning éf this discussion, what do women see as a
model husband? Such questions must be angwered in order
to understand the role of female behavior in relation to

a .
the more readily available, public domain of men's inter-
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action. The female labor intensity hypothesis described
here suggests the possible importance of such information.

Male-female views associated closely with pollu-
tion fears can be seen to be positively adaptive in sys-
tem context.” A case in point is fhat of the post partum
intercourse taboo. Such a taboo runs contrary to male
desires for children and, perhaps, group'concérn with
fertility and thus group strength. It has been'suggested
that the latent function of keeping a woman free from
pregnancy“for several years has economic benefits because
if she were too encumbered with children, less garden
work would be expected. 1In addition, reproductive econ-
omy is enhanced both in terms of post partum recovery and
extended lactation in a situation where weaning must occur
to a low protein, high -aorbohydrate diet. The well-being
of the child is overtly a concern to men, women, and
groups, at least to judge from Yumbisa where taboo viola-
tions are blamed on the husband who has to compensate his
Qife's clan. Such taboos were apparently well respected
prior to contact changes. At the systen level the economy
of reproduction looms large as an adaptive attribute as

does the unity of males for defense and offense. Sexual

antagonism and dogmas of pollution contribute to both.
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Men and women are culturally pitted against one an-
other to a degree since they are seen as mutually inimic-
abie——women's blood to men and men's power to women and
their children. Hence birth is a solitary or all female
affair, birthing women are very poiluting, and babies are
separatéd frdm’all men for gome time because men's residu-
'alrmagical powers'might-harm the child. Dufing'the‘gggg'
ceremony, women have thei? allotted, culturally specified
timé when theyiexpress {éerhaps).resentment as the? at-
tack the men and boys returning from seclusion. At Yum-
Bisa, betrothed women damage the house and trample the
gardens of their chosen young men who are in the initia-
‘tion seclusion:

*

Also at iumbisa, the post—pandangs.feast turns into -
"~ an o;ert sexual “war"“ as indicated in Chapter III. A
strict interpretation of the female labor intensity hy-
pothesis must find this last case peculigr since women
dé not work long hours at Yumbisa. _Although'the female
1aﬁo% input is greatly in excess of the male input, this
has not been the case in the past (by my calculations),
yet informantsf say the pandanus feast fight is old. Either

they and/or I could be mistaken or we could both be right.

I would guess- the latter since Yumbisa was settled not in
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some cultural isolation 6r from aifferent societies but
from a reéent traditional highland stock. ‘They share the
basic Enéa (at least) ideology'which includes idioms and
symbols that assume sexual antagonism. This might seem
to be a crude "mentalist" argumeﬁt that flies in the face
of what I ﬁave suggested about'é;ologicéi/subsistence re—
.laﬁionsﬁips; "I think not, of coursé, and would instead
suggest that idioms and symbols réiated to pbllution énd
potential.antagonisﬁ are at their root consérvativg ele-
ments of the ideoclogy which allow various interpretation
and are associated with different behavior depending on
" circumstances. One set of circumstances has to do with
female labor and-choice of husband. At Yumbisa sexu#l

»

antagonism occurs, at least on certain formal occasions,
N ‘

since it ‘is a necessary consequence of the structure of

such sociocultural systems. There are indeed reasons
aside from female labor intensity why sexual antagonism

occurs. There must be since the ideology both generates

i‘_ . ‘ B . . ! .
and reqgulates them. This is the nexus of coadaptation

from the biological analog and the individual level of
analysis. Cdadaptation is simply a term for inferred
dynamics of the relationship between cultural beliefs and

practices which have been studied by anthrdpologists under



376
the rubric of functional analyéis. It is at this point
too that stfﬁcturai/symbolic analysis articulates with
ecological analysis. On one side lies meaning, on the
other envircnment. At their conjunction human activities
"are generated in relation tc both ch. Kelley 1968).

To sp?ak thus might-seem to'fakélly dilute the
hypdfhesis under considération. -~ I would hold, on the con-
trary, that it serves simply'to recognize the limits to
its applicability. This female labor intensity hypo£hé—
sis is really no£ a hypothesis at all in any strict sense
of the term. Rather it suggests a series of.relationships
that are part of a'larger'(unspecified) model of}socio—
cultural relationships.  Affinal exchange clearly in-
volves mof; than' an arrangement by which women are re-
tained; it i; multifunctional. Sufely this is true of any
significant, delimitable, recurrent human activity we ob-
.serve. The problem then becomes an appaliingly iarge one
of concatenating the multiplex threads which m#ke uéVSOCio-
cultural relationships. To achieve sufficient coverage;
unrecognized or uncontrolled variables must be reduced to
a degree suc% that we can reasonably expect relationships

to be. in some sense'testable. To this end the female

- labor intensity hypothesis is ocffered.
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An interesting mechanism. for distributing people
over sp;ce is suggested. To the degree that women are
concentrated in low intensity areas, populations grow more
rapidly there. The effect is one of equalizing densities
in the early part of the developmental sequence, sneaking
Wynne-Edwards in by the back door. ﬁhere core areas form
and coersion béédmes a"factorj success iﬁ”attracting fe~
males altets the intenéity gradient and makes cémpetition-
even more imperative. What I have been describing in
“this emergent hypothesis is female incorporation. But
this dissertation has béen directed primarily at male in-
corporation, suggesting a similar chain of relationships
which articulaterwitﬁ the former. I conclude then with
a briefer*exposition of male incorporation and its vari-
ation which;cOmpletes the examination of land, women,
pigs and men.

I'rgturn to the initial conditions of the previous
developmental 9e§qence. Social groups are distributed
over space with variations in sizé, density and resources.
Individuals who ére short of land in relation to their
perceptiqn of adequate holdings have several possible re-
courses: clearance of forest, usufruct grants within or

between social groups, migration-incorporation, forcible
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S or coverﬁ seizure of some variety including minor boundary
alteration,-or agricultural intengification. Each has its
Ouﬁcome and implication to group dynamics when significant
numberé of people find themselves in similar straits.

The forest clearing option has been considered in
detail for the Yumbisa case but it must be noted in pass-
ing'thatwgréups whose land includes 1i£tle or no riéh-
‘valley must more rapidly proceed to the other options if
population grows. The Yumbisa material strongly suggests'
that igcorporation will be restricted until a large por- -
tion of the population achieves adequate resources of
cleared land. After that point, natal members short of
"land still clear but_ it becomes desirable for those with
relatively moré land to sponsor migrants resulting in

y
population %ncrease beyond ordinary rates, and this may
be further ascerbated‘by attracting extra wives. As the
fdrest disappears, other options-become more prominent.

The Kapii'dynamics also suggest the pérvasiveness
of two alternative social organizational principles based
upon agnatic or in-group ties as opposed to affinal and
cognatic links. This was exemplified in the agnatic
clearance gfoups which gave way to g;oups compgsed of ag-

nates and natal nonagnates as opposed to the strategy of
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hbsting nonagnates. Kelly deftly demonstrates the im;
- portance 6£ these two structural grrahgements'in showing
that the Enga and Siane "societies rely on principles of
descent.and a segmentary system of land tenure which
parallels and is linked to the descent group structure,
while the (Chimbu and Kuma) societies employ, on an in-
dividual bésis, relationships with_gffines and matrilat-
eral - kin as wellias with agnates” (Kelly 1968:62)u The
latter more closely resemble the Huli (Glasse 1968) who,
like Kapii clan,.employ relationships with a wideivariety
of cognates. Kapii, a fringe Ehga clan, occupies'one
side of a valley the other side of which is fringe Huli.

Given thesg twb structural possibilities, various
-sﬁrategies of land acquisition can occur in different
circumstaﬁces!with variable outcomes. An individ@al may
- seek usufruct grants within the agqatic élan. Presumably
this is a primary ggmbiﬁ since the idiom of "brotherhood"
‘usually applie;, but it miéht bé expécted to be least
- effective just where clan land as a whole is scarce. In
“low density" circumstances internal grants can be common
tending toward social if not physical concentration espe-

cially if the Enga-Siane type of structure occurs. Where

density and concern with group identity are high, internal
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usufruct grants serve to maintain control over proauctive
gardens particularly where fighting is intense. As this
ascerbates overeli lane shortage by reducing ideal fellow
time, it also concentratee critical resources which both
makes the group more vulnerable to éisrﬁption and, per-

. haps, more prone to forcibly seizé land.

| The option of seeking usufruct grants outside :of
the agnetic group will be most affeetedxby alternative
structural principles, but even in the Enga type case
such graﬁte persist and can do so since in warfare elose
affinal and matrilateral relationships are somewhat in-
dependent of corporate interaction. The "one clan, one
land” idiom tends to create an all or nothing caee:
either one migrates to the land grant host or one stays
home. Where eétation is the norm there appears to be no
probiem since low density differential land shortage is
met with effinal'ana cognatic grants and the.high”deneity
case simply accelerates the process which yields a centrai
VChLmbu distribution and ultlmately an upper Chimbu vari-
-ant. Lineality would seem to be the principle that re-
quires ex?lanation.

The migration-incorporation case is to a large ex-

tent an extension of that pertaining to underlying land
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grants. .However. the factor of competition for men enters.
Descent constructs serve to Keep men in the élan which
may be useful for warfare but undercuts the safety valve
of migration. As a result, migration may occur forcibly
through warfare. Preéumably, then, groups within a core
area who through demographic fluctuation represent a local
*1ow densify" adaptation, must quickly increase their
numbers for defensive purposes. I have suggested that
they‘may under some conditions attract women, but what
they need, and quickly, is men. Male migrants under
tbese circumstances become critical. Members of neigh-
boring parallel clans in both the agnatic and optative

- types of system represent a threat. In the former the
languishing clan stands to be reduced ultimately to a
subclan f{or ligeage) by infiltration and in thg latter
case fheir land may be transferred.to members of other
claps over time if iand holdings are commonly interdigi-
tated. Thus affiﬁes and cognates at some distance are
more likely to be fuliy incorporated and develpp a.vested

interest in the group. Further ramifications are possible

in this scenario. A "low density" group within an "ag-

I

natic" core may increase its population more rapidly than

! -
surrounding groups resulting in restricted incorporation

—
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~and a return in practice to a closer correspondence with
the ideal.-_Neighboring clans méy then be in the (rela-
tive) "low density" circumstance.

Whenever other options are less promising boundéry
alteration tactics are a possibility. 1In particular,
where.iand 13 seen as scarce, groubs are compact and close
packed, encroachment on rich land is possible and "agnatic"
st;ucgﬁring restricts migration over a region, ﬁhen war—
fare for land is most likely. It is likely elsthere,
toco, for other reasons.

A common pattern from the female labor hypothesis
was a concentration of potential population in the "low
densiﬁy“ pockets. Similarly forlmale incorporation. The

' net resulE isjan adjustﬁent of people to space. ngever,
in Fhe latterﬁstages of both'developmental patterns {i.e.,
in "core" areas), competition for land, women, pigs and
l.meg tends to conqéntrate population and p¥essure on land
in larger regions, regardless éf structure. At this
| point_ag;iculturai intensification becomes almost a héces—
sity, but it will have been a necessity before that point
~in certain_gcological circumstahces and desirable in others.

At Yumbisa, for example, utilization of the valley gardens

cpuld-be only minimal without ditching and construction of
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fairly large mounds. At Mondopa, concentrated land utili-
éation nay not_be’absolutely'necessgry-but it is clearly
efficient. |

The picture then is one of complex variation be-
tween individual social groups in cuiturally similar con-
centrations with re;ional gradients and a fluctuating,
qucsi—static balance--a long—terﬁ expansion of population
over space (cf. Brcokfield with Hart 1971). Thc_under¥
Vlging characteristics and processes would appear to be
. widespread and recognized by researchers. The Kapii case
has illustrated much of this. §Still, a synthesis which
encompasses even a small portion of the cross-cultural
vgriation.eludes us. I offer none. Yet I would conclude

with a few final comments on the possible nature of such

a theoreticél framework.

D. Conclusion

Mcggitt}s hypothesis, which was instrumental in
promptingtcé research reported here and which introduced
'this:dissertation, suffers from a serious theoretical dif-
.ficulty which also characterizes Waddell's version, my
own 55d any other such relationship at the population
level. Meggitt's will serve to exemplify. It suggests

that the degree of correspondence between recruitment
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practices and the implication of descent ideals varies

-witﬁ“bréésure on land. The Kapii case fits this expecta-
tion very closely. But at a more fundamental level, ﬁhe
~-hypothesis implies that the success of descent ideology
in conditioning individual behavior varies with demo-
graphic—ecological relationéhips.éuch that the eeology
overrides or alters the ideology. This is not to reduce
the above-mentioned studies to "vulgar materialism." On
the contrary, Kelly's excellent analysis {13968) gquoted
above, which accords well with the major thrust of this
conclusion, serves to spotlight the inherent dichotomy
between ideoclogy and environment.

Such congiderations are beyond those that can or
should b;tusefﬁlly considered here. The point remains,
that relat&onéhips like Meggitt's fail to specify the
conditions of their applicability. They not only leave
a huge “residual variance," that is, they do not éonsider.
the.hiddenrbr conditioning variables, they élso_rafely

contain a'éonsideration cf the conditions under which
they are not applicable (their limits). They have, of
course, been profoundly stimulating as the research and
reflectio; on Meggitt's hypothesis over the past twenty

years amply illustrates. I would not speak then to be
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critical but to echo A. Strathern's (1968) call just ten
Years ago for models to deal with the complexity.

I fear, however, that the models will be extraordi-
narily complex. The Kapii analysis suggests that various
individual strategies in response to demographic-
ecological factors can be discerned which were utilized
by individuals to meet differing needs. To expand this
analogously to wider cultural and ecological areas, sug-
gests a rather large repertoire of individual responses
to many particular circumstances some of which may be
"functional equivalents.”

If one imagines two different cultural units each
occupying opposite sides of a valley using very similar
crop inventories on similar soils (as likely occurs in
HNG), their drganizational'and ideological characteristics
must be, crudely speaking, functionélly equivalent with
regard to the ecology. 1If such ekist, do the sorts of
chains of.relationships that I have described become trivi-
al under the dominance of cultural inertia? Suppose one
group has an agnatic structure like the Enga and the
other an optative structure, say, like the Huli. Does
it matter? To begin with, no two groups will have the

same exact resource base in terms of land type distribution
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nor will population.follow the same pattern of growth or
decline. Direct competition (warfére), variability in
leadership and exchange pfocess are unlikely to be bal-
anced. - It seems qpt unreasonablé to suggest that the
optativg group may more successfully (and sooner) redis-
tribute én expandiﬁg population (if such occurs) over its
side of the valley (suggesting, even, that optative sys-—
tems aré more responsive to their physical énvirbnment?).
_Tﬁe agnafic group may tend to concentrate loyalties and
thus better provide an adaptation for predatory expansion
- (Sahlins 1961) .On the other hand, activated optative
ties and/or landholding interdigitation may result in a
better defgnsive pose for the "loose" group which mobil-
izes many)inéividuals. Other scenarios are possible.

The Yumbisa/fringe'ﬂuli cése seems to have resulted in
convergence rather than competitive exclusion but the
time spanihas‘not been long and boﬁh fringe groups Seem
to have come from similarly organized parent groups also
on the fringes.
Even where social units have the same overall struc-

tural resources, "microenvironmental" (physical, social

I |

and demographic) differences obtain. In such cases, and

in the preceding, success of certain individual strategies
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may become dominant i.e., they have a selective advantage
in terms of more and more people'pursﬁing them. The
ideological sfructure can be reinterpreted, altered by
elision or addition. The point is simple but not incon-
sequential. The aggregate actions of individuals oper-
ating on the-resources of aﬁd within the bounds of ide-
ology, environment and the behavior of other individuals
has consequences. Such a situatioﬁ may be static in one
place for a time but, at some level of analysis, fluctua-
tion or directional change must be included. .Time depth
in data is thus essential even though rare. Cultural dy-
namics result in recurrent pétterns of behavibr which in
each case are attuned to greater of lesser extent to many
other featJ}és of the systemn. This, I take to be another
essential focus which I exemplify by fhe biologicql analog
of coadaptation. If coadaptation within the system is a
reasonable expectation, redundancy.ié a qoroilary,(also
to be seen in the biological analog) since any elément'of
the system that fails to be maintaihed results in a change
toward those that are maintained. 1In other words, systems
“fail to survive" (read "change”) unless there are suffi-

!

cient alternative pathways to achieve the same ends (or

outputs). Existence will imply multiplex buttressing of
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patterns. Change is not thereby ruled ocut, of coﬁrse,
but under those conditions one-might well expect that
some changes (if they occur at all) will initiate "quan-
tum.jumps*:as a whole se¢t of relationships alter towards
a new ;oadaptation. The introdqction of steel tools5
or the sweet potéto into the highlaAds would be a éood
gxample.

The net result of multiple individual stratégies
in different circumstances, coadaptation, redundancy and
selection on the system level is that recurfent patterns
do not readily "fall out® of the data. The various hypo-
thetical relationships referred to frequently in the New
Guinea literature are probably all correct in the sense
‘thaé they gbply somewhere under some conditions. The
problem is ¢one of knowing their applicability and this
cannot be known until their interaction is understood

which- in turn cannot be known unless the individual rela-

tionships are understood. Not gquite, but nearly so.

5For'example, the rapid abandonment of men's houses
as an institution and the attendant flutes and rituals in
the eastern highlands may be seen in relationship to the
introduction of steel tools and consequent alteration in
female labor (as per the hypothesis offered here) in
addition to Langness (1967) and Watson and Watson (1973).
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Proceeding from the individual to a theoretical
entity ksystem) on the population level can only be jﬁst-
fied in the end by its utility in inforﬁing us of the
uinderlying human condition. Thus, this link must be pPre-
served though I think not to the degree of complete re-
duction to individual characteristics. 1In another direc-
tion there is yet a more difficult step. This is the
aetermin;;ion of processual-regularities rather than
simple observed covariance among elements. Régu;atory
mechanigms fall into this category. Earlier in this chap-
ter, the idea of density dependent regqulation was intro—l
duced via W&nne-Edwards. No simple mechanisms were ap-
parént, Direct competitioﬁ for land results in migration,
bufkland i;LOften the critical resource rather than the
-conven£iona1 one that Wynne-Edwards suégests. Competition
for women or men which tends to boost popﬁlation in "low
density" pockets must therefore release the pressure in
“highér.denﬁity“'areas and thus fuifills his expéctation,
Howevér, éhe‘process can in itself lead to préssure on
the resources in the pocket and thus fluctuations continue.
The whole region undergoes readjustment by expansion. It

may '‘be that certain areas of the highlands really are

tightly regulated below some density level and have been
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fqr a long time. Certainly the archaeological evidence
from near Mt. Hagen {Golson 1977) suggests that agricul-
tural people have lived in the highlands for 9,000 years.
Pbpulation:growth was sharply regulated by some means.
Modern contact: changes may have been more disruptive than
we imagined and readjustments to sweet potato introdﬁction
may still bg in progress.

Tgé;g remaiﬁs the obvicus role of pigs aﬁd their
conversion to shell valuables as the most likely source
of conventional competition. Careful research on this
topic would be required to properly judge the operation
of any such regulatory mechanisms. In the context of the
foregoing discussion, however, one possibility stands out.
Where a m;g's social position is relafed Fo the acquisi-
tion of sufficient resources and his success in the ex-
change system, those individuals who are less successful
are.probably most likely to be the migrants who leave a
"high density" group. This would apply primarily to older
migrants since young men are almost automatically in a
low social position. Position in the new community will
depend on the new context.

Regulatory mechanisms must specify circumstances of

applicability as with the earlier hypothetical statements.
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In a sense such processpal hypotheses are more difficult
to determine than the earlier associations. ©On the other
hand, thev may be more powerful and are methodologically
more avéilabie than inductive relationships when derived
from “without“.as with the WYnnejEdWards_observatibns.
In such a deductive approach there is some promise of
partially alleviating the circular difficulty of detér-
mining the‘matriﬁ of relationships noted above. |

In the end, our theoretical fraﬁework étill_wants
for rigor and scope. ©On the other hand, the ethnographic
work done to date in the Highlands of New Guinea probably
contains sufficient information to eyaluate rather com-
plex theoretical statements—-if only we knew what they

r

should be.



392

APPENDICES



APPEMNDIX 1
/ ' PRINCIPAL CULTIGENS AT YUMBISA
Common 'Local
Potanical Name Name Name Notes
Allium capa onion aniane Introduced
Brassica ?ainensis Chinese cabbage kumbala Introduced
Bxassica pleracea cabbage kapusa Introduced
Colocasia esculenta taro maa
Cordyline sp. tanket Akaipu Clothing,
boundary
Marker
Elagocharis ‘put put’ Kuta Clothing
gphacelata
Ipomcea batatas sweat potato aina *Traditional"®
~
Nicot¥ana tabacum tobacco muti *Praditional®
AS .
Pandanus sp- nut pandanus arcda Rarely planted,
: multiple uses
Phaseolus vulgaris bean tupaita Rare, introduced
Pisum sativum pea piundii Introduced
Pyrethrum pyrethrum palawza Remnant of de~
cinerarifolium : funct cash crop
Rorippa. sp. 3 jeumu * Auwa
Rungia klossii ‘kumu ? Samicultigen

393
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Common Local

Botanical Name Name Name ___Hotes
Saccharum sugar cane lyaa

officinarum
Betaria highland pit-pit ming

palmifolia -
folanum nigrum "kumu * ;akgni
folanum tubsrosum Irish potato samu, Introduced

T : o pasales

ch:max;
Y

-nnize

Xanapa Introduced
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_ APPENDIX 2
GARDEN SURVEY

A'”trénsect" was chosen which followed major paths
apd seemed;to represent slope and valley in reasonable
proportion to cultivation. All plgts on both-;AAes'were
monitored, yheﬁher in fallow or cultivation, although
some largé plots were recordéd §n1y for the portion readi-
;y visible from the road, and some adjacent valléy plotél
were added to adjust the valley-slope proportion (sée
Map 2, Appendix 5 for "transect”). By chance there were

100 plots which represent about a one-sixth sample of

total local clan plots.

The first survey was made on 24 April 1973 and
plots were added until 8 July. The last survey was run

on 17 April 1975. Between thése dates bimonthly recordings
were attempted ﬁntil the last six months which wefe re-
corded monthly. Actual periods varied somewhat due to
other commitments and three periods.of two to fou? mohths

occurred due to absence from the site. In these latter

cases mounds were age estimated to one month in the next

survey.
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Dpring each of the 30 surveys, which took a full
day, the following data were recorded: number of mounds
constructed, number of mounds harvested, weeding, crdps
visible, stages of growth, approximate amounts of crops,
harvest of crops, damage by pigs, Qorkers present, mis-
cellaneous notes-(fallow status, pigs grazing, change of
ownership, e;c.). As a reSﬁlE the'following'iﬁformation
became availabie: number of mounds congtructed per cul-
tivateg garden per day, maturation/harvest times, weeding
intervals, crop composition and distribution, gardening
techniques, degfee of pig damage, work patterns, short
and brief fallow information and miscellaneous data. All
information can be stratified for slope vs. valley and
the sociai categories of gardener.

The difficulties with this survey can be succihctly
'summarized.‘ Although the sample size was fairly large in
comparison to the total population of plots, the nature
of gardening éractices suggests that sampling is itself
inappropriate in determining rates.of.gardening.' A random
sample of 100 plots or a compass transcet might have im-
proved the deta but would not alleviate tﬁe underlying
problemn. Basically, if gardening were done in small,

continuous increments over many cultivated plots, the
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sample would be more representative. As it was, however,
gardening was done rapidly in a few places for any time
period. -The resultant bias yields a variable prediction
for total nuqber of mounds in the clan area when compared
to the total mound count described in Appendix 3. The
latter provides a good figure for total number of mounds.
A consideration of the time involved in the two methods
suggests that an increase in sample size would be so time
consuming that one would be better off to do a total
count, say, every sgix moﬁths. However, the two-week
interval would still be appropriate for determining in-

formation other than mounding rates.
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APPENDIX 3
GARDEN MOUND COUNT AND CROP COMPOSITION SURVEY

A. Mound Count

During a two-week period centered on 1 April. 1975,
all garden plots con Kapii local clan territory were
visited. -Ail mounds in each plot were counted and re-
corded by estimation of their age in ﬁnitary montﬁs-—
{one through nine), less than two weeks, greater than nine
months (unharvested) or harvesting (with age estimate).
The work was done by myself and Imambu, my local research
assistant. We ran independent counts and age estimates
on severdl plots and compared notes which showed close
correspondence. The major deviations occurred in the
five- to seven-month cohorts which are difficult td sepa-
rate. .Ageing was done by visual examination of vine
length, weed growth, development of subsidiary crops and
occasional inspection of tuber development. It should
be ﬁoted'that this survey was conducted at the end of the
fieldwork when maximum recovery from the 1972 frost had
occurred and I was most familiar with garden character-

istics having kept the garden record described in
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Appendix 2 for nearly two years. However, a comparison to
that record of 100 plots showed that the maximum expect-
able accuracy in age estimation should be ¥ one month
rather than the ¥ two weeks we used. This is especially

true for the five- to seven-month period.

B. Crop Composition

‘During the same two-week survey the occurrence of
subsidi?ry crops was noted for each gardeh for each cb—
hort of mound ages.

Ih May of 1974, all the local gardens in current
qultivation belonging to three families who were known
to have been present during most of the preceding ten
months were surveyed. This turned out to amount to 20
plots, 18 of which were valley gardens. Two additiocnal
plots from two other families were added to represent
slope gardens more fully. The fotal number of mounds was
2,780 (with 21% on the slope vs. 23% by the mound count
of 1 April 1975).

The sample is more appropriately conceived of as
2,780 mounds which represent the planting characteristics
of the ten women who worked them. For each mound, the

number of plants per species was recorded and their stage

of development. That provided a frequency of plants per
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mound per species. From the 1 April survey (part I above),
the numberrof mounds in which the species occurred was
derived. Assuming the mound composition survey to be

representative of all mounds in the area, an estimate of

the total crop compeosition for all gardens in cultivation

was calculated.
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.APPENDIX 4
HOUSEHOLD FOOD CONSUMPTION SURVEYS

Observations were recorded for two time périods:
5, 6, 8, 10, and 11 October 1973 (nia shortage) and 2
through 9 April 1975 (good times). Sample households were
”chosen ébnvenienﬁiy near £§_oﬁ¥ 6wn hoﬁséféﬁé wéfe ééh- |

pqsedvas follows:

no. of : chil-

house- males females dren total

holds > 15 »15 <15 population
nia shortage 4 . 8 11 17 40
good times 6 9 102 15° 40

r

a4 lactéting( 1 pregnant'
. bz nursing frequently, 2 seldom ‘

'The good times sample added two households to the
nia sampie ﬁut household'compositiop had changed sohewhat.

All,housés were visited during morning and evening
meal times. Inférmants were asked to recall anything in-
gested between observations and anything put away for
later. Rarely was the full household present; absentees

were quizzed on their consumption at the next meeting,
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when pessible. Any foodétuff discovered during these ob-
servations was weighed in whatever state of Preparation.
When.the family was actually in tha proéess of eating this
wquld‘haye been awkward, though I did do it on a few occa-
sions. Réther than disrupt the routine, I recorded tha
‘observed size of sweet potato tubers tlength and diameter)
and asked informantﬁ to point out ones of a size similar-.
_:to those'aifeaay eaten. éy the thira day most househéldg
~were in full éooperation with' the scheme ané gavé willing
(if not accurate) reports. Irish potatoes and taro were
recorded by diameter (and length for taro), greens and
pork by a viﬁual estimate of volume and pandanus nuts by
a measure of double.handfuls, handfuls, small handfuls.
Charts were then constructed which converted length
énd diametef of tubers tb weight by comparison to weighed -
samples{ Pork and pandanus weights were established by
sample méasurementé and greens weré compared to uncooked
Qéights. Such measures were at tﬁé best rouéh approximaQ
“tions.
| The next problem revolved around the ffequent ab-
sence of members of the sample. The population was strati-
| fied as: males 15-55, females 15-55, children 4-15 {ac~-

tually 4-12), nursing children ((4), persons over 55.
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For each stratification, consumption records were divided
by morning meal, daytime consumption and ebening meal
{and after) for each type of food for each day. The total
food of one type eaten iﬁ each such cell during the sdrvey
period was divided by the total number of recorded con-
sumers thus yieldiné average figures for morning, daytime
and'evening consumption for each age/sex stratificatipn
and each fdod type. (E.g. over eight days, four'nﬁrsingr
children ate a total of 60 grams Of sweet potato in ten
reports du£ﬁng the daytime. .Therefore, arnursing éhild
was assumed to eat--on the average--six grams of sweet
potato a day.) Assembling these figures for all foods
and converting to kilocalories (Waddell 1972:Appendix 5)
gave a daily estimate for each age/sex sfratification.

o :
Then the age/sex estimates were adjusted by the population

pyra;id distribution {Figure 2) aqd a per capita consump-
Eion figure was calculated which appears in Table 15:II.
There are two major difficulties with this survey.
1. More accurate wgights must be taken of actual
fdod qonsumed.. This reéuiremeht écerbates ﬁhe second dif-
ficulty.
2. .The fundamental problem is one of monitoring

A
‘eating behavior in a dispersed settlement where people do
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not eat habitually at one time or one élaée and snéck be-
tween meals. Moreover, households are composed of
multiple families or multiple gardeners who bring the
produce'in at different times from various sources. The
‘necessity of careful measurement requires that the observer
be constaﬁtly'with the consumer, even constantly inter-
rupting his eating. The only way I can see to get around
this problem Qbﬁ1d be to follpw aach individhal iﬁ_a sémpie
ali daf long fof several days. To achieve an adéquate
samplg would obviously require months. Although the pro-
cedure would likely produce very interesting data of |
btﬁer sorts, the observer's effect on eating behavior
. might be large.

My impression of the results of thig survey is that

»

the recorded food intakes are largely underestimated.
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APPENDIX 5
MAPPING

Mapping.was begun early in the fieldwork and car-
ried on sporadically throughout. All ground survey was
done with a handheld K and E (after Brunton) compass and
a 66 foot steélptapé. I  shot the azimuths and meaéﬁfed
éach,segmént while my assistant held the other end of the
tape.

The initial work was done by establishing a "base-
line™ survey along the two major paths which also served
as the garden “transeét" noted in Appendix 2 (see Map 2).
From that réferent, east-west runﬁing ditches, paths and/
or fences wereisurveyed from the slope edge as far into
the swamp side as water level would allow. This was re-
éeéteduntil almost every side of every valiey garden had
at least.anhaziﬁuth. Thus (approximately) for each block
0f four gardens I had azimuths and measured lenéths for

the total perimeter and azimuths only for the four internal

sides.
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azimuth only

azimuth and
length

e

This procedure was possible only because most
vgiley garden boundaries were in f;ct fairly straight
linés-—minor ifregularitigs"yereignoredor “"averaged"
by a iihéaf sight aﬁéroximation. Slope.gardens in cur?ent'
éultivation wefe mapped'individualiy and tied to the val-
ley b10ck‘if close.

As I made the initial field map, before all east-
west surﬁeyé were completed, it became apparent that scme
fundamental discrepancies existed. To tie the east-west
. > ' :
lines together, seven north-south compass transects at
400 ft. intervals were made with measurements to a corner
of every gardenrcrossed. Using that basis, puqh_begter
closure was achieved. The resultant blocks weré then
finished Bf east-west survey Qith oécasional_shorter com-
paséltransects to solve "local" problems.

The result was a fairly coherent map of valley
gardens, except for those in wet fallqw where boundaries

were impossible to'map on the ground. Slope gardens on

the forest edge were not adequately tied to the valley
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block (attempted by triangulation}, forest margin was
lafgely unsurveyeé and fallow slope plots were approxi-
mated by.vefbal aescription from infofmants while sitting
on a nearby elevated vantage point; After fieldwork was
completed, thé map was redrawn at a scale of 1 inch =
100 feet and the above gaps in spécial relationship were
filled by the use of air photographs.

Tﬁd fﬁns are.availabie, made b&‘ﬁﬁAf flights in
1959 and 1974. The earlier plates are clear and (in addi-
tion to showing clearance since 1959) reveal some bound-
aries not apparent in the later run, especially on the'
slopes. Unfortunately the later photo is much less sharp.
At any rate, X5 enlargements were ordered from the orig-
inal nine inch ﬁegatives. These in turn were photographed
on 35mm glides. The slides were then p;ojected with a
‘variable focus lens on to the work-up drawings. The
missing boundaries noted above were thus addéd.

The final map was traced from that composit.  Plots
were cataloged by a 1océlity abbreviation and a number
(e.g. K-46 is the 46th garden in the Kinduli area--Kinduli
being the local name). The area of each plot was thén
determined by  averaging multiple measurements by pleni-

meter. The full map (measuring about 5x8 feet) was photo~
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xeducea by one~-third and copies made frém a mylar positive
for working sheets. - Maps 2 and 3 are xerox reductions of
that positive.

It is difficult to estimate the accuracy of the re-
sulting product.. However, some simply trigonometric con-
éiderations give the following approximation. If careful-
ly shot azimuths were within i'l/2° (as repétitions of the
same.shotISUggest) and garden sides were accurate to 3 g
inch in 66 feet, the area of a. fully surveyed valley.
garden of average size should be accurate to within 3 5
percent. Beyond that is pure guess work. My guess from
comparisons of. ground survey and air photos is that those
Plots deriving solely from air photo interpretation are

accurate to ¥ 10 percent of area. Some fallow slope

: : +
gardens may only be accurate to - 20 percent of area.



FAFH CLAN LOCAL CARDENS

tvaia BT
GRS Gty . GTRET
L K ]

GAALE FLET SOURDARME DAvETIN
[P R ————

Mot Soussasu |Me MuoTE) PRS-
AR PaTuE —
rgactd ——
PORTET CLEMnaG pommtantd -
VEGLTATION BOWRDAMEE  (wAICR) —_——m—

-.M s Ty T
[ VIV T ) - §
$TmgR FEstyacd ——le

[y -

409

[



b10

]
' . AN
\ "
\ , \ S
/ \
\
N A
\ 9.
L]
. f(\ /'
/ { e
\ . A PLA
) PR
\ B
A N~ e
f— \"—... -.
A 1
\-nu 1 / ’

o —— e e

L R LI
\
.— " _ v n [ 2 ]
o A

e da 12




bi1




—
——

——
— i & ay
———— g s g

il e e -

“
-
-
o T T e e T

' N
aw e m./
y A Wy -
\ ~ fi “uol o mew ) i \
Sl LAY S m ! el .~ .
Y K ! B
‘ I
- J._ /.. i | we '
Y f HA ] 1 \ .
W } _ _ o |
5] ‘ ’
S v_—. . L L - — ) “'l- . !
vy (AR Sl b H - -
B b r-T ||\_.‘.i\.4r P A
T _.6__.. sw] wm \ w_ #I \aw [ M -
wp e ¢ ol_n.l;. [ Y z\s..__u i A

L] N
£ iy
wei) e o™
w
- (LY
- T
™ e, e
.
\ -J.s. 1LY
N S
ety e m .
n
-
an L] cm’
wftiinels Lol
o..-..n ol T

- L]
aalhrn) 4 (PEL

™ (18]

T ey e

1// -:'J




413

eozi-0 CD
sve - &P
ae- o0 &

Suve Ynuving

Map 3a



L0

oosl-188t 72

o891 - 1981 XD
$3Lv0 INAVYEY

Map 3b



_Wm;mm_. fAmva

/™,

; 78 \\\\ \“n-qs.
v i V
iy

%» , aa \... ) .‘“ .

4

X

r..
!
f

S
s

.

v
- de
._.‘ . .
S JL - -~
i .._u\tm.:.q...._,

Map 3o




§16

i!ix!l li

Map 34



417

APPENDIX 6

GENEALOGIES AND GARDEN INHERITANCE

A. Data Sources

Genealogies were gathered in the following ways.

1. Several older men who were reputed to be kﬁowl—
~edgeable about the upper levels were asked to-récife the
bartiéuiafs. I_fhen’questioned'them further on the basis
of names and relationsﬁips encounte;gd with others. This
material is mainly reproduced in Figure 3. They were

then asked to continue the recitations on down from the
clan founder toc every living married male in their lineage

or subclan.

r

2. Twenty-one "key" genealogies were collected in
full details {as far back and laterally as memcry and en-
durance would allow). After an initial concentration on
the lineage with whom we lived, these were extendea, on
the basis of 1 (above), to cover major "sublineages™
throughout the clan.

3. "Minigenealogies” were collected for each
household during the census. Residents were tied in and

parents and siblings of adults were recorded. Each man's
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genealogy was pushed back to the individual who first bé-
came a clan member or the clan founder. Past marriages |
were also recorded.

4. While gathering garden clearance and inherit-
ance-data, the names of individuals occurred which had
not been previausly recorded. These were then tied to

EEAY

the existing network. e
— ‘5. Questionable relationships'weré reinvestigated
as -appropriate and the dominanf view is recorded in the-
genealogy below. Where doubt persisted, the relationships
are indicated by broken lines.

6. During the course of social activities, genea-
logical relatibnships were frequently declared publicly
in support of one claim or another. These instances al-

lowed for the addition of some relationships (and rendered

a few problematical).

B. Genealogy

For each individual the following information is
pertinent: clan of membership, father's clan if different,'
other clan ties if appropriate, place éf residence/origin.
e.g., married man: MUPALI 1930 NAME date of birth

Bipi/Kapii . phratry/clan
Yumbisa place of residence
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e.g., married woman: ROMOWANA 1934 NAME date of birth
Yapakatutu father's clan
Lipitaka = - place of origin
In the following genealogy of Kapii clan where no

indication of clan or location is given, the individual

is/was a resident and member of Kapii clan at Yumbisa.

C. Garden Inheritance

The purportéd.glearer-and each :emgmberéd‘éﬁltiva—
tor was elicited down to the present for eaéh garden plot
(by-éxisting boundaries). Key informants (bigmen) from
each lineage gave the particulars. Since garden inherit-
ance is public knowledge of some importance, the recita-
tions are likely to be consistent (though accuracy in
early clearing is another matter) Some areas were over-—

»
lapped to provide a check and in ceveral instances ciur-
rent owners were questioned as well. Only one garden was
discovered to be unresolvable as to original clearer (P-48).

Current ownership (April 1975) is indicated by a
.list of gardens beneath the man's (oécasional}y woman 's)
name. This alsé serves to identify living cultivators.

Gardens in lineage fallow are indicated as "L" and non-

resident gardens as "NR" after the cultivator's name.
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APPENDIX 7
AGRICULTURAL LABOR AND INTENSITY

The following tables were used to estimate energy
inputs based upon field cbhservations.

-  Tabla A ._ .

Female gardening pér'mpund
{steel technology)
Rate of Energy

Expenditure Time Calories

Activity (kcal./i'nin.)a {(min.} (kcal.)
. Walking | 2.1 | 15 31
Grass cutting 3.3 15 50
Grass carrying 6.5 5 : 32
Breaking” soil | 6.5 | 10 65
Mounding™ 6.5 45 292
Planting 2.1 10 21
Weeding | 3.3 15 50
Harvesting” 3.3 15 50
Carrying.pfoauce 3.3 15 50
Resting 1.1 20 22
Totals ' 165 663

qNational Academy of Scisnces 1974

* .
Activity alters with wood technolcgy



k31
Field measurements indicate that use of a wooden
shovel increases_the dverall time and (by inference)
energy expenditure by 9 percent. Slope gardens require
less work due té-more friable soil and smaller mounds

(over the course of the garden life). Taking these fact-

ors into consideration, Table B results.

Table B

Mound Location  Technology Calories/Mound

Steel 663
Valley

Wood 723

Steel 574
Slope

Wood 625
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Male labor inputs were estimated as follows:

Table C

Male Forest Clearing per 10m.<
{steel technology)
Rate of Energy

Expenditure Time Calories
Activity (kcal ./min.)2 A{min.,) (kcal.)
Walking | - 3.0 30 90
Clearing _ : : .
Underbrush®* - 4.4 60 264
Ringing and ‘
Felling Trees” 6.5 _ 60 390
- Removing Roots 6.5 60 390
" Moving Brush 4.4 30 132
Burning | 3.0 30 90
Ditching and N b
Fencing®* _ 3.0-6.5 - -
Resting 1.5 30 45
Totals | 7 | 300 1,401

aNational,Academy of Sciences 1974
bFencing and ditching are estimated at +10% of total
*Activity altered with wood technology
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Slope and valley forest clearing are assumed to be
the same, the only difference is that of ditching. Then

for one sguare meter:

Tabie D
Location "~ Technology Calories/m.2
| Steel 154
Valley .
Stone 512
Steel 140
Slope
' Stone 465

On the basis of these rough estimates and the

clearance history, graphs of agricultural intensity and
labor inputs were generated for the entire history of

Kapii clan at Yumbisa.

The following formula was used for intensity (I_).

energy 1in

e energy out

Pgy (xple; + Pn1(rles

P (pcc)

where:
Pgy = no. of female gardeners (.32P)

= rate of mounding per laborer

= energy in per mound (Table B)
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Pml = no. of male clearers (.25P)
r. = rate of clearing per laborer
e, = energy in per m. 2 (Table D)

P = total population

pcc = per capita daily consumption
(2.7kxg./p x 1500C./kg.}

The variable r, is explained in the text. However, Tm

sumptions. Thé'EBEa1 cleared area for each sample time
was divided as new slope, new valley or old valley. The
yield of a "typical" mound was calculated assuming moundsl
were distributed among the three types of gardens in pro-

portion to their total cleared area. E.g. sample time

1900: )
r . ) Table E
Percent of _ -
Total YieldMound Proportional
Cultivated (kg.) Yield (kg.)
Area ‘ _
New Slope 17 6.8 B 1.2
New Valley 59 15.9 ' 9.4
0ld valley 24 11.3 2.7
Total 13.3 kg.

Yield of a "typical®-mound in 1900 = 13.3 kg.
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Then the number of mounds required to provide 2.7 kg./
person was .calculated for P at tharsample‘time and
divided by the number of female\labofers yielding r.
The results of this calculation of I, are given
in Figure A. |
In Figure B, the time inputs from Tables A and B
are presented (adjusted for change in technology) thﬁs
showipg the relative inputs of an average man and woman
pér déy. The clearaﬁce rate (rc) is alan indicafed

iy

(from Figure 16) for comparison.
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GLOSSARY OF ENGA WORDS AND TECHNICALT, SYMBOLS

I. Enga Wbrds.

The language spoken at Yumbisa is Karindje pii, a

dialect of Enga. Major recurrent terms are glossed here

- |
and indexed to their definition in the text. Enga spell-

ing follows Lang (1973) except where dialect differences
S

occur . .
Term Gloss Page
beta pingi injury compensation 53
,enda tali pingi wedding 69
laita pingi death compensation 81
(laita) : .
laitasanda - initiatory gift for death 83
compensation
mena yae pingi formal pig distribution 87
(from Mendi)
mondo garden mound : 323
nia- shortage in sweet potato pro- 144
duction 14 months after frost
or hail '
sanqgai male initiation ritual 53
sepya | promissory payment of pork 86

-to delay laita or tee



Ierm ocss
tarange talipi MoSiSn
tata any portion of the segmentary
descent structure deriving from
a men (family to tribe)
tee pingi (tee) death compensation for violent
death _
i
wanalapo brideprice
wanenge talipi ‘WiS iHu
watapae brideprice return gift
II. Technical Symbols
Term Description
A cleared area (ha.)
C cultivation factor
D density on total territory
(persor.s/km. 2)
D, density on cleared land (persons/km.z)
ie agricultural intensity
oD . index of occupational density on
cleared land
cD thecretical index of occupational
ct . '
density on cleared land
r, clearing rate (m.2/male laborer/day)

(ross indicates the rate applies over
25 years)

83

79
262

70

Page
240

185

. 210

210

223

217 -
254

210
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