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Introduction

Several years ago, Colin Turnbull (1968) prescated an essay on ‘‘“The Im-
portance of Flux in Two Hunting Socictics.”” Since publication, the comments
made by Turnbull in that paper have largely stood unquestioned. In addition,
his article has become adopted into the anthropological literature as a *‘cau-
tionary tale’' against too readily accepling ecological explanations of human
social behaviors, cven as they relate directly to subsistence activities.

The major criticism here is that Turubull has made categorical statements
claiming that ecological factors are of little, if any, importance in understand-
ing significant regularities associated with Mbuti Pygmy subsistence ac-
tivities,? while at the same time demonstrating a lack of familiarity with
ecological copcepts and methods. Consequently, he fails to present the
necessary data-that would substantiate such an unequivocal position, and dis-
regards important information that suggests the operation of ccologicul pro-
cesses in Mbuati subsistence activities. _

While detailed information on the cecology of the fturi Forest and on the
subsistence activities of the Mbuti is, uafortunately, not available, that which
is obtainable suggests conclusions that are distinetly contrary to those pro-

' I wish 10 express my appreciation 10 Colin Turnbull, Robert Netting, Richard Lee, and
Eric Ross for thicir cdutorial conmments on an carlier draft of this chapier. Achuowledgment is also
made (o Ruth Blackwell-Rogers for producing the maps.

! In ‘Turnbull (1968), he discusses the incidence of tlux among both the Mbuti and the 1k,

This chaplier, however, will concentiate only on the comments made by Turnbull for the Mbuti

and wilt not be concerned with his argument as il relates to the lk.
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posed by Turnbull. The specific regularitics in Mbuti subsistence behavior to
which Turnbull refers may indeed be viewed as cffective adaptations of this
hunting and gathering population to the material demands of its environment.
The argument that follows will show that, contrary to Turnbull, the sub-

sistence behaviors of the Mbuti which were discussed by him are understand-

. able only by a consideration of the specilic adaptive requirecments imposed

upon this population by the material facts of its environment.

Turnbull’s Thesis

As the title of his article implies, Turnbull is concerned with the cause of
flux among the Mbuti bands. By flux he mcans ‘“‘the constant chfmgcovcr of
personnel between local groups, and the frequent shifts of campsites !hrough
the seasons [Turnbull 1968:132].” Turnbull is inquiring, therefore, m}o lh.e
reason for the flexibility characteristic of Pygmy bands. Before dev?lopmg his
argument, Turabull (1968:132) summarizes his conclusion concerning the ex-
istence of flux among the Mbuti (and the Ik): “‘Because nf:uhcr is und.er (I.Ie
rigid control a truly marginal economy might impose, each is able to r‘n‘amlam
a fluid band composition, a loose form of social structure, and to utilize flux
as a highly effective social mechanism.” N o

Turnbull begins his analysis by differentiating the Mbuti into two distinct
economic divisions. The first of these is the net-hunters, whose camps are
generally large, consisting of between 7 and 30 families, though usually not
less than 10 (Turnbull 1965a:99), and whose size is based upon the dcmapds of
communal or cooperative hunting. A net hunt, which involves the beating of
the underbrush by the women in order to drive small game into (l}C nets at-
tended by the men, *‘demands cooperation between a minimuin of six or ff:vcn
nuclear familics, and allows a maximum of thirty [Turnbull 1968:135].

The other economic division among the Mbuti consists of the archers,

who live in much smaller groups and *‘hunt individually with bow and arrow

[Turnbull 1968:132)."" In contrast (o the organizational a'md coopc‘ralivc
demands of the net hunt, *‘the idcal number of arcliers for cn}ncr tracking or
ambushing game is threc. Five would alrcady be felt as unwicldy [Turnbull
1968:135)."" Thus the archer bands usually consist of only two or three nuclear
families during most of the ycar (Turnbull 1968:135). . _

After introducing these important economic divisions, wluc.h CXIS(. among
the Mbuti, Turnbull turns his attention to a dcscriplion of their habitat, the
lturi Forest, which he depicts as monotonously uniform throughout.

Its climate varies scarcely at all throughout the year. . . . Rain falls evenly over l_hc
entire area, and is evenly spread throughout the year. Game and vegetable supplies
are similarly uniform in distribution, and are abundant lhrougl.loul the area.

“There is nothing that makes one part of the forest more or less desirable than any
Citae mnet at anv time af the vear [1968:1331.
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In other words, according to Turnbull, in addition to being spatially uniforin,
the fturi Forest is also chiracterized by a distinet absence of scasonality. This
constant uniformity throughout the forest allows the Mbuti to confine their
hunting movements, from one year to the next, to within an area of 260 kin?
(100 square miles) (Turnbull 1968:134). The distribution of food, according to
Turnbull (1968:134), makes longer distances ol travel unnecessary.

Given his view of an invariable forest, Turnbull is forced to conclude that
“therc is no environmental rcason why half [the Mbuti] should be net-hunters
and the other half archers [1968:134]"". He adds that the net-hunters and ar-
chers regard cach other as **quaint,”” and wondcr how the other can survive,
even though members of cach division are knowledgeable of the alternate
hunting technique and adopt the appropriate hunting strategy when living
among cach other (Turnbull 1968:134). Turnbull (1968:135) then reiterates his
explanation for the presence of this pervasive cconomic division among the
Mbuti: ““The environment is gencrous cnough to allow aliernative hunting
techniques.”’

Turnbull then turns to an annual event which recurs among the Mbuti
and which he fecels sufticiently demonstrates his thesis regarding the role of en-
vironmental permissiveness in Mbuti subsistence behavior. This event is the
honey secason, which lasts for about 2 monihs in the middle of our calendar
year (Turnbull 1965b:286). According to Turnbull, the onset of the honey
season is not accompanicd by any distinct climate change, but merely
represents a period of abundance for this one resource. The seasonal abun-
dance of honey, he fecls, does not at all compromise his view of temporal
uniformity within the lturi Forest (Turnbull 1968:136).

It scems, however, that the Mbuti do not concur with Turnbull regarding
the stability and uniformity of the forest, but rather recognize distinct seasons
associated with periods of scarcity and plenty. But while they view the honey
season as a period significantly differcnt from the rest of the year, Turnbull
contends that the scasons recognized by the Mbuti are entirely imaginary;
““the Mbuti treat their stable environment as though it were unstable, creating
imaginary seasons of plenty and scarcity [Turnbull 1968:134].>" Furthermore,
Turnbull argues that his position on the nonexisterice ol seasons within the
forest is confirmed by the fact that the Mbuti contradict themsclves on the
matter of scasonalily: .

And it is strange indeed that in the siame enviromment and with equally adequate

technologies, the ner-hunters regard the brief honey scason as a time of plenty,

while the archers see it as a time of scarcity. Lach group takes appropriate
measures 1o ticet the perceived situation, the net-hunters splitting into smaller

units, and the archers congregating into larger onces [Turnbuil 1968:134]1

Having removed any consideration of an ecological basis for Mbuti ac-
tions during this period, Turnbull focuses on sociopolitical factors as the
cause of these *‘strange’’ behaviors. Turnbull views the flux associated with
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the honey season, as well as the beliefs that attend it, as an institutionalized
mechanism to facilitate a regular reorganization of the hunting bands, made
possible only by the stability and abundance of the Ituri Forest. At the end of
the honey season, when the net-hunter bands reform, there is a careful
avoidance of ‘‘any lines of fracture that remain unhealed [Turnbull 1968:
134].” Ten months of active cooperation in the hunt and close personal rela-
tions, according to Turnbull, lead inevitably to hostilities that must be
alleviated before they destroy the ‘‘essential unity of the band and conse-
quently ruin the success of the hunt. Thus the honey season is an important
safety-valve, allowing for the reconstruction of face-to-face groups [Turnbull
1968:135).""

The archers must also maintain band unity. Their problem, on the other
hand, lies in the fact that individual families are scattered throughout the
band territory for most of the year. In order to reassert claim to its territory
and thus reduce the.incidence of trespassing or poaching, Turnbull claims that
it is necessary for each band to ‘‘draw together all its scattered segments and
to act as a band, within its territory, for at least some part-of the annual cycle
{1968:135).”" Consequently, during the honey season,

the net-hunlers spread out into fragmented subbands. . .. At the end of the
haoney season the band begins 1o reform. . . . The archers, in exactly the same en-
vironment, do precisely the reverse. They hunt in maximal bands only during the
honey season, and for the rest of the year split up into minor and ultimately
minimal segments {1968:135). ’

The explanation offered by the net-hunters for their behavior during the
honey season is that it is a time of plenty, reducing the need for cooperation in
the hunt, while the archers insist that this same period is a time of scarcity, re-
quiring increased cooperation among its members. This glaring discrepancy of
views among the Mbuti themselves leads Turnbull 10 conclude that *‘it all
seems to be a rather topsy-turvy world for [the Mbuti] where the things that
happen are those that could least reasonably be expected {Turnbull [968:
136).”" He then repeats his concluding theme that since the Mbuti work within
their permissive environment, rather than attempting to change it,

they are unencumbered by the rigid imperatives that would be imposed by a truly
harsh environment. Thus they are able to maintain a fluid band composition and a
loose social structure; and are able to utilize this flux as a highly effective social
mechanism, providing scope for action in all aspects of social life [Turnbull
1968:136-137).

Turnbull’s concluding statements consist of functional arguments regard-
ing the mechanisms through which the Mbuti are able to maintain fluid bands,
as, for example, through the creation of cross-cutting ties between age matcs
of different bands in the place of lineage affiliation. He closes by stressing the
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religious implications of the flux; *’by deemphasizing stability in interpersonal
relations, the process throws people into closer recognition of the one con-
stant in their lives, the environment and its life-giving qualitics [Turnbull
1968:137).”"

By characterizing the lturi Forest as uniform throughout, spatially and
temporally, and thus incapable of producing either the pervasive economic di-
vision that exists among the Mbuti or the apparently contradictory activities
associated with the honey season, Turnbull has attempted to eliminate any
basis for proposing ecological arguments to explain these behaviors. Rather,
he argues that the flux that occurs during the honey season—including the
population movement and the associated changes in subsistence strategy and
social organization—must be understood in *‘sociopolitical’’ terms. More pre-
cisely, he argues that these behaviors must be viewed in terms of the func-
tional role they play in maintaining the ‘‘essential unity’’ of the Mbuti bands,
and that the environment is merely a passive agent, permitting a wide latitude
of subsistence activities.

Anthropologists for the most part have accepted without question the thesis
presented by Turnbull and outlined in the foregoing pages.* Bicchieri (1969),
for example, completely adheres to Turnbull’s central argument; he accepts
the thesis of the *‘permissive environment’’ and views the distinction between
net-hunters and archers in precisely the same terms as does Turnbull, ‘‘as the
concomitant of a permissive environment that allows for variation in exploita-
tive devices to coexist in the same ecological niche, the Ituri tropical forest
[Bicchieri 1969:67).”" Bicchieri also accepts Turnbull’s account for the exist-
ence of flux during the honey season, including their ‘‘diametrically opposed
socioorganizational response to essentially identical environmental conditions
{Bicchieri 1969:68],”’ concluding that the honey season ‘‘allows the net-
hunters to relieve the tensions of living 1ogether by separating; conversely, the
archers are given the opportunity to strengthen ties of friendship and lines of
communication [Bicchieri 1969:68].”

In a modular publication, widely employed for pedagogical purposes,
Netting (1971:7-8) has also displayed an unquestioning acceptance of the
Turnbull thesis, maintaining that the Mbuti provide an ¢xample of a popula-
tion for whom the relaxation of environmental and technological constraints
upon work-group composition has permitted the dominance of *‘social consi-
derations” in band organization. During one of the discussion scctions in-
cluded in the symposium on *‘Man the Hunter,”” at which Turnbull’s paper on
flux was presented, Birdsell appears to have accepted the Turnbull thesis as
well. Regarding the constraints imposed upon population growth among
hunting and gathering populations he states that *‘it may well be that we are

' Richard Lee is an exception in this regard. Lee (1972) rejects on principle Turnbull’s claim
that no variation exisis within the lturi Forest, and suggests that Turnbull did not investigate the
maller sufficiently.
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facing the problem raised by Turnbull’s Pygmy cxamples, where density con-
trols are invisible and social, rather than economic |[Lee and DeVore 1968:
245)."

Such blanket acceptance of Turnbull’s thesis by several anthropologists is
particularly disconcerting as his position is in contradiction to basic ccological
assumptions.

No Variation within the Forest

Turnbull’s depiction of the luri Forest as uniform throughout, a view
upon which his thesis of the supremacy of social over ccological considera-
tions is constructed, must be examined first. At lcast two other authors dis-
agree with Turnbull’s position regarding the absence of scasonality within the
Ituri Forest. Schebesta (1933) and Putnam (1948) both recognize periods of
greater and lesser rainfall within the forest. Putnam, who spent over 20 ycars
living among the Mbuti, clearly distinguishes a ‘‘dry scason,” which he
claimed occurs around January and February. Schebesta, on the other hand,
described this same period as a wet secason. While the two authors do not
agrec on the timing of climatic variations within the forest, they do agree that
they occur. Although no rainfall data are avaitable for the lturi Forest itself,
sufficient information exists for enough locations within geographical prox-
imity to the forest to reconsiruct the annual variation in precipitation which
occurs there as well. The infarmation available confirms Putnam’s position
that the months of January and February comprise relatively dry months
compared to the rest of the year.

First of all, the continent of Africa experiences alternating wet and dry
seasons owing to the vacilating movements of two great air masses, the
Tropical Continental and the Equatorial. The former, which produces the
dry, dusty conditions so common in the great savanna lands of Alrica, is at its
furthest southern extension during the months of Januwary and Iebruary
(Grove 1970:12). This southern penetration of the Tropical Continental air
mass is accompanicd by the retreat of the moist Equatonal air mass, which
provides most of the rain on the continent. In March and April, however, the
Equatorial air mass proceeds northward, with the Tropical Continental re-
treating before it. During June and July when these air masses reach their nor-
“thernmost location (Grove 1970:12), the African savannas experience their
seasonal rains.

Rainfall data from as far west as Bangassou in the Central African Re-
public-Zaire border areca eastward to Arua in the West Nile District of
Uganda display identical patterns of annual precipitation (see Figure 1.1). The
months of May through October in Bangassou average over 200 mm of rain
per month, while those of Dccember through February reccive less than 50

s~ AN AL Oy A msracrana af rainfall far 21 vears shows -
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FIGURE 1.1 Central and Eustern Africa. Towns: (1) Arua (Uganda), (2) Bangussou (Central
African Republic), (3} Fort Portal (Uganda), (4) Kabale (Ugunda), (5) Masaka (Uganda). (6)
Mubveude (Uganda), (7} Port Franqui (Z2aire), (8) Yangambi (Zaire). Shaded area: upproximalte
location of the lturi forest.

the same pattern in Arua; December thru March are dry months, while April
thru November are wet (Parsons 1960¢:Fig. 1).*

DeSchlippe (1956:152-178) demonstrates that the same rainfall paitern
occurs among the Azande in the green belt area near the Sudan-Zaire border.
The Azandc of the green belt are of particular importance here since they cxist
in dircet proximity to the Mbnti (Fnrnbull 1965:4:19, see Map 2) and should,
therefore, display the same climatic fluctuations which affect the Mbuti them-
selves. DeSchlippe’s rainfall data, collected for the eatire year of 1950 and for
the first 2 months of 1951, clearly demonstrate the existence of distinet wel
and dry seasons, which markedly affect the life and diet of the Azande. In ac-
cord with the data presented for Bangassou and Arna, no precipitation was re-
corded from the middle of December to the end of February for either year,
yet DeSchlippe registered over 100 mm of rain for cach of the months of May
through Seprember, with some months receiving as much as 250-300 mm of
rain (DeSchlippe 1956:152-178).

To fully appreciate the issue of seasonality within the Ituri Forest, the

‘ Unfortunately, Parsons does nol provide specific data on rainfall for Arua, or for
Mubende and Kabale referred 10 later, but rather only graphs the occurrence of scasonality in
these three towns on a monthly basis.
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problemn must be examined within the context of seasonal variation throngh-
out central and castern Africa. As the Eqnatorial air system moves north aind
south, it crosses the cquator twice annually. Locations on or ncar the equator,
then, such as Yangambi in Zaire (Phillips 1960:86), and Fort Portal (Parsons
1960c:Map 18) and Mubende (Parsons 1960c:Fig. 1) in Uganda, expericiice
four, not two, alternating wet and dry seasons. Pcak periods of precipitation
occur in cach of these towns around March and April as weil as September
through November, with dry seasons taking place in January and February
and from June through August. The weather pattern for locations south of
the equator, naturally, is the reverse of that which occurs in the northern
latitudes; peak rains occur in the southern lattitudes usually between
December and February, while June and July constitute the middic of the dry
season. This pattern has becn reporied for the Lega (Biebuyck 1973:15) and
the Lele (Douglas 1963:22) in southern Zaire, as well as for the towns of
Masaka (Parsons 1960a:2) and Kabale (I’arsons 1960c:Fig. 1) in Uganda.
Rainfall data collccted for Port Franqui in southwestern Zaire from
1930-1939, for cxample, show an average of 17 and 14 mm of rain for the
months of June and July, respectively, which is in marked contrast to the 236
mm of rain recorded for December (Douglas 1963:22).

As one moves north and south from the equator, the wet and dry scasons
merge into distinct annual rather than semiannual occurrences, and the length
of the dry season increases with distance from the equator. In southern
Uganda two harvests are possible, whercas the concentration of rainfall into a
single season allows only one crop in the north (O’Connor 1971:19)—the loca-
tion of the West Nile District—where the dry scason lasts for 4 months
(O'Connor 1971:234). Distances from the equator of only 2° or 3° latitude are
sufficient to produce distinct annual wet and dry seasons. Since the lturi
Forest lics approximately between 1° north and 4° north latitude, if the
seasonal pattern north of the equator is comparable to that in the south’—as
the data suggests that it is—then the dry scason in the lturi Forest is likely to
fast from close to 2 monihs in the south to perhaps 80 days or more in the
north. This is sufficient time to include the months of January and February
as suggested by Putnam.

Given the latitude, then, at which the lturi Forest is situated, in conjunc-
tion with the rainfall patierns demonstrated for numerous other localitics,
both on the periphery of the forest and throughout the region as a whole, the
southern extension of the Equatorial and Tropical Continental air masses
must certainly produce a period of reduced rainfall in the forest during the
months of January and February that warrant the term **dry season.’’ Turn-

* Douglas (1963:22) indicates that the length of the dry scason in the Kasai River arca de-
creases from about 100 days ai 6° south lalitude to 80 days at 4° south. An cqual decrease of 2.0
additional days at 2° south latitude would stitl allow for approximalely a 60-day dry season in this
area,
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bull’s failure to provide any data® that would substantiate his claim of tem-
poral umformity within the forest demands that the evidence to the contrary
be accepted as a serious challenge to that claun.

In addition to denying any temporal variation within the turi Forest,
Turnbull clanns that the forest is spatially uniform as well. 1le asserts that
““there is nothing that makes onc part of the forest more or less desirable than
any other part at any time of the year [Turnbull 1968:133].”" Again, Putnain
contradicts Turnbull’s position, maintaining that the forest varics consider-
ably, at least with regard to vegetation. *“In some spots there is no underbrush
at all, and nothing but leaf molds between boles of the trees; in others there is
a wild tangle of bushes, rceds aud lianes [Putnam 1948:322]."” While Putnam
does not indicate just how extensive these distinet arcas may be, he docs
demnonstrate that signilicant variation in the density of vegelation may exist,
In fact, Turnbull himsclf has made the same observation when traveling
““‘above the Lelo River, where the forest was clear of all undergrowth [Turn-
bull 1961:176].”" Neither Putnam nor Turnbull indicate, however, the degree
to which the clearing of the undergrowth is natural or man-made.

The most damaging cvidence against Turnbull’s contention of a spatially
uniform forest from the perspective of the Mbuti hunters is his own descrip-
tion of one scction of the forest. Turnbull (1965b) states that

the game supply of the archers is further reducced by the fact that most of them live
in arcas that have been open to mission and administrative scttlemenis, to
economic exploitation by mining, commercial plantations, and 1ourist centers
such as Beni and Mouut Hoyo; and finally, to consequent road building. In par-
ticular the southeast corner of the forest . . . has been subject 10 such distur-
bances, all ol which affect both the movement of game and the movement of
hunters. Flunting bands in parts of this area aie still able 10 subsist on the forest,
but only with great difficulty. Among the archer bands the village is regarded as
an absolutely essential source of food, and consequently there is a need for a more
stable relationship than that between the net-hunters and the villagers {p. 299].

The southeast corner of the forest is also the arca most affected by the ac-
tivitics of agricnltural villages which have entered this arca from the cast.

It scems incredible that Turnbull can acknowledge the existence of such
significant disturbances in one gencral portion of the forest and still claim
spatial uniformity for the sane forest as regards the subsistence necds of the

¢ Turubull does nol provide any rainfall data. In order 10 support his claim for temporal
uniformily within the huri Forest, Turnbull (1968:133) only states that temiperatuse vadies less
than 5*E. thvoughom the year. However, in a tropical environment, annual variations in
temperature are nol likely 10 be a significant limiting factor. Rainfall is usually the most signifi-
canl variable 10 consider. Douglas (1963:21), for example, shows that while rainfall varics from
less than 20 mm per month in pans of the dry scason (o over 200 mm per month for scveral
months during the wel season among the Lele of southwestern Zaire, 1emperalure averages be-
tween these two scasons vary less than 1°C. '
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Mbuti. Turnbull’s own description of thie forest (see also Turubull 1961: 29;

$965a:95-96) casts serious doubt upon his claim that there is nothing that

%\‘akcs one part of the forcst more desirable for hunters and gathercrs than
y other.

Net-Hunters and Archers

Since the existence of significant variation within the forest is almost cer-
tain to have important implications for the adaptive stratcgies employed by
the Mbuti, the prescence of such evidence necessitates a consideration of Turn-
bull’s sccond contention, that there is no environmental reason for the ex-
istence of two distinct subsistence strategics cmployed by the Mbuti. Rather
than constituting the fortuitous result of a ‘‘permissive environment,”’ a clear
ecological basis appears to cxist for the division of Mbuti into net-hunters and
archers.

Were the net-hunting and archer bands to display a near random distribu-
tion throughout the forest, there might be some methodological support for
Turnbull’s contention that “*environmental permissivencss’’ is operating. But,
cn the contrary, there appears to be a clear spatial dimension associated with
the distribution of thesc two subsistence strategies (sce Figure 1.2). While the
net-hunters are found throughout the western half of the forest, the archers
are concentrated in its southeast corner (Turnbull 1965b:289) and confined to
the castern third of the forest gencrally (Turnbull 19654:317, Map 2). The
southcast corner of the forest is preciscly the arca which Turnbull describes as
being modificd by the activitics of non-Mbuti populations, and the castern
zdge of the forest, as will be discussed later, is the arca most affected by the
encroachment of agricultural populations practicing shifting cultivation,
Rather than proposing a *‘permissive environment’ as the cause of this
significant division among the Mbuti—which violates the evidence for the
operation of nonsandom forces—a more productive explanation is likely to
derive from an investigation of the impact that the disturbed conditions have
rad upon the subsistence activitics of the Mbuti.

Turnbull has remarked several times (Turnbull 1965b:290, 301; 1968:
299) that the members of the archer bands are in greater sustained contact
with the neighboring agricultural villages than are the inembers of net-hunting
tands. Furthermore, the archers rely more for their subsistence upon the pro-
ductivity of the agriculturalists’ gardens than they do npon the forest (Putnam
1948:333; Turnbull 1965b:301), and subsist solely npon the forest only during
‘the bricf honcy season (Turnbull 1965b:301; 1968:135). “‘For most of the year
each archer band maintains almost daily contact with the villagers, and the ar-
chers’ daily diet includes plantains and cassava. Only during the begbe [during
the honey season], which is a time of plenty, may these Mbuti rely entirely
upon the forest [Turnbull, 1965b:301]."" '
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- FIGURE V.2, Distribution of hunters and cultivators in the lturi Forest: horizontals, net-

hunters; verticals, archers; crosses, approximate location of hunting canips visited by Turnbull;
Azande, approximate location of the principal groups of shifting cultivators (inforination on
Mbuti adapted from Parnbull, 19654:317, Mop 2).

A significant association appears to exist. In the centrat and more remote
scctions of the forest, the Mbuti subsist primarily by cooperative and com-
munal net hunting. tn the castern and southeastern section of the forest, on
the other hand—that portion ol the forest most atfected by the impact of in-
truding  populations, paiticularly the growth of agricubtural villages—the
Mbuti have fragmented into smaller, ndependent units.,

The reason for the fragmentation of archer bands into smaller, more in-
dependent units in the castern and southeastern section of the forest seems
clear. Both Putnium (1948:323) and ‘Turnbull (1965a; 1965b:294) indicate that
the socioeconomic relationship between the Mbati and their agriculiural
ncighbors is based upon a more or fess stable exchange betweeen individual
famnilics. The Pygmy client protects his Negro patron’s garden, particularly
from clephants (Putnam 1948:330), and in turn is supported from the produce
A that aacilen Tha (lonendenecees of the Mbuti narticonlarly the archers. unon
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| the produce of the agricultural gardens is reflected in the heavy incidence of
7 plantains, cassava, and other domesticated foods in their diet (Putnam
| 1948:333; Turnbull 1965a:34, 168; 1965b:301; May 1965:111). *“From the
Pygmy point of view, the village is merely another source of food—acquired
by another form of hunting as often as not [Turubull 1965b:287]."" The
economic dependence of the archers, unlike that of the net-bunters, is not
upon each other; instead, their economic ties are priniarily with the external
agricultural villages, and not as a group, but rather as individual hunters.
Consequently, individual archer families have developed strong socioeco-
nomic relationships with the villagers rather than with each other. This is in
contrast to the net-hunters who, being dependent upon each other cconomic-
ally, have organized socially to ensure their survival. The adaptive significance
of these distinct subsistence stralegies is demonstrated by the persistence they
display in spite of a high degree of interchange of personnel (flux) between the
two groups. .

Thus, it is precisely those groups that arc the most dependent upon the
gardens of the agricultural villages and have entered into individualized ex-
change relationships to secure a continued supply from this source, which lack
the large, cooperative band organization. In contrast, those groups that exist
more autonomous of the agricultural villages and subsist primarily on the pro-
| duce of the forest have-organized into cooperative hunting bands. This dual
adaplation is hardly unique among human populations; it should not be sur-
prising. It has been described in the literature before, and for reasons that ap-
pear to be similar 1o the conditions present among the Mbuti (cf. Murphy
and Steward 1956).

: Imaginary Seasons and Opposite Response

Turnbull has further argued that the Mbuti create *‘imaginary’’ scasons
' where none exist and are -able to respond to identical conditions with con-
:tradiclory behaviors, again because of the permissiveness of their environ-
ment. While the net-hunters maintain that the honey scason is a time of plenty
and the archers insist that it is a period of scarcity, Turnbull contends that the
forest expericnces no significant change from one part of the ycar to the next,
although he does at times concede a greater productivity within the forest dur-
| ing the honey scason (Turnbull 1965b:286; 1968:298). The issue here is
. whether there is any justification for the divergent views among the Mbuti, or
whether Turnbull is correct in claiming the whole affair (o be a fantasy on the
| part of the Mbuti. Although the Mbuli disagree among themselves, the
 available evidence suggests that their perception of the situation—indeed their
' very disagreement on the issue—is not only justifiable, but is to be expected.
| Information has already been presented that strongly suggests that sea-
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sonality ocenes within the Tturi Forest. ‘The honey scason, which occurs during
the months of Junce and July, would fall within the wetter part of the annual
cycle. Since the NMbuti, like most hunters and gatherers, acquire the majority
of their caloric intake from vegetable rather than animal sources (Turnbull
1965a:168; Lce 1968:46), an incrcased abundance of flora produced by the
greater raimfall, in conjunction with the secasonal availability of honey, could
casily be viewed as a period of plenty. The net-hunters’ response during the
honey season, then, would appear to be justified. However, if the information
on scasonality within the forest supports the belhiavior of the net-hunters, what
justilication is there for the apparantly contradictory activities and beliefs of
the archers? A review of some of the information already presented should
resolve this issue.

As has alrcady been indicated, the archers subsist primarily upon the pro-
duce that they receive from the gardens of their agricultural patrons as “‘the
game supply is less adequate’” in their portion of the forest (Turnbull 1965b:
289-290). Furthermore, the archers subsist solely upon the forest only during
the honey scason (Turnbull 1965b:301; 1968:135). A complete dependence
upon the forest by the archers is indeed a hardship, as has been stressed by
Turnbuall himself. Owing to the disturbed conditions that prevail in the
southeast corner of the forest where the archers are concentrated, *‘Hunting
bands in parts of this arca are sfill able to subsist on the forest but only with
great dilticolty [Turnbull 1965b:299)."

For the archers, whosce habitat has been sigmficantly modified to the
point of adversely affecting their ability to subsist solely upon the forest, their
attempt to do just that must surcly be viewed as a period of hardship for
them. Thus, the discordant views of the relative abundance of the honey
scason among the Mbuti would have some material basis. |

But if surviving upon the forest does constitute such a hardship, why do
the archers persist upon doing 1t? Coatinued year-round subsistence on the
gardens of their agricultural patrons would appear 1o be the more advisable
course for them to follow, given the ciccumstances. 1s maintaming band unity
that important, or do possibly good material reasons cxist for abandoning the
agricultural villages at this time? The answer to this question nay lic in an
understanding of the agricultural cycle in this general arca. The Azande
farmers of the green belt will serve as the model since they exist in proximity
to the lturi Forest.

In his description of the agricultural cycle of the Azande, DeSchiippe
(1956:178-179) distinguishes between the rainy scason and the dry scason.
While he depicts the dry season as a period of general abundance for these
farmers, due to the recency of their harvest, he characterizes the rainy season,
particularly the period from late April until July, as a period of considerable
“nutritional strain.” This is a period of planting and preparation for the new -
agricultural cycle, but it is not yet a time of renewed agricultural productivity.
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While increased energy is required for the heavy labor demanded at this time,
caloric consumnption is at its lowest point in the ycar, because of the depletion
of the supplics gathered during the previous year’s harvest.

Assuming that the agricuitural cycle in the villages directly contiguous to
the Mbuti approximates that of the Azande in the green belt, the honey
scason, which occurs during June and July, would fall at the very height of
the “‘hungry period.”” This would be the time when the villages upon which
the archiers depend would most need sufficient supplies of food, but would be
least likely to have them. Providing the Mbuti with food at this time might
constitute a considerable additional burden upon their meager resources. June
and July may also be a period—aficr the previous harvest and prior to the
growth of the new crops—when the labor of the Pygmies in protection of the
gardens is least nceded by the villagers, and when the pressure shifts to
recruiting them for the heavy agricultural labor, which the Mbuti continually
try to avoid (Turnbull 1965a:38-39). Conscquently, as the supplies from the
gardens begin to dwindle, the archers may be compelled to temporarily switch
their dependence to the forest, which is now betiter able to support them
because of the brief honey season. Furthermore, due to the disturbed condi-
tions in their arca of the forest and since they hunt communally without the
aid of nets, the archers may need to organize into cooperative groups that are
larger even then those which are characteristic of net-hunting bands (sce, for
example, Turnbull 1972:301). With the end of the honey scason and the
growth of crops in the village gardens, the archers could then return to their
dependcence upon the villages and resume their role as protectors of the com-
ing year's harvest. Given their different points of origin, the net-hunters and
archers could quite reasonably be expccted to view the honcy season in an-
tithetical terms and respond to it in their characteristic ways.

Further Problems

, In addition to the empirical discrepancies just discussed, there are four
 basic contradictions associated with Turubull’s position. First, as indicated

already, Turnbull’s claim that [fux among the Mbuti, as well as their division
into net-hunters and archers, is simply made possible by the existence of a per-
' missive environment is in dircct contradiction with his own statements that a
| significant portion of the forest has been scriously disturbed, and that hunters
' can subsist in this section of the forest only with great difficulty.

A second inconsistency in Turnbull’s argument is his claim that, for the
net-hunters, the honey scason and all of the “‘imagined’’ clements that accom-
| pany it serve to facilitate a redistribution of individual Mbuti throughout the
forest. The creation of this imaginary season by the Mbuti, according to Turn-

' bull, functions primarily to minimize conflicts that would incvitably destroy
falia $bnsinmalal cinitar af tha hand and canceanmently rmin the snceese of the hunt
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(Turnbull 1968:135}."" While population redistribution is imporfant aimong
hunters, Turnbull’s thesis is in contradiction with the lact that the Mbuti do
not nuintain moie than 40% continuity from one month to the next (Turnbull
1972:300). ‘The high interband mobility that exists among the Mbuti is il-
lustrated by the following passage (Turnbull 1965a):

The composition of the band is uid, to say the least, and docs not follow any
clear unilineal or cognatic descent system. Throughout the forest, the bands are in
a constant state of fragmentation as well as in a constamt process of fission and fu-
sion. Mcmbers of any band are quite likely at any moment to lcave and join
another band, temporarily or permanently, for any one of a nuinber of reasons.
In-law visiting is conumon, and permanent attachments to the band are sometimes
accomplished this way. But at the same time, with each successive, monthly
change of site, the hanting camp also shows another stage in the over-all process
of fission and fusion along recognizable hines of structural cleavage [p. 27).

The existence of such a high degree of flux throughout the remiinder of the
year calls into guestion Turnbull’s posifion that the Mbuti create such
elaborate mcasures of sclf-delusion regularly at one time of the year simply 1o
achieve the same goal. Since population redistribution is taking place anyway,
other factors arc more likely to be responsible for the behaviors associated
with the honey scason.

The immediate change in matcrial conditions for both the archers and the
net-hunters during the honey scason is more likely the canse for the cvents
which occur at this time. In addition, for the net-hunters at teast, the dispersal
of individuals and the rednced dependence npon hunting that occurs dunng

the honey scason may Tunction to randomize hinnting pressnre upan game; the

cflcct that this bas upon their movement redistributes these resonrees more
evenly throughout the forest (¢f. Moore 1957). As one miciber ol the Epulu
(nct-hunting) band cwmphasized, ‘““lhe honey scason was no time to be
bothered with hunting Frurnball 1961:264})."" The redistribution of gaine is a
long-term adaptation that the anthropologist, spending at the most a year or
two in the ficld, is not hkely to observe (lLee 1972:143).

A contradiction also exists in Turabull’s claim that by deemphasizing the
stability of interpersonal relations, flux “‘throws the people nito a closer
recognition ol the one constant in their lives, the environment and its life-
giving qualitics [Turnbull 1968:137]."" Two contradictions are present here.
First, the Mbuti do not_recognize their environment as constant; it is Turn-
bull—not the Mbuti—who attests to the vniforinity of the Touri Forest, and it
is this discrepancy that serves as the major theme of his argument. Second, the
forest environment is not the primary source of “‘life-giving qualities®’ for the
archers. Rather, their principal source of survival consists of the gardens of
the agricultural villages. When thie archers have to depend solely upon the
“life-giving qualities’® of the forest in their arca, they do not like it because

thou rnarn (ba o svanly wnth oraat (b fenliv
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hile increased energy is requited for the heavy labor demanded at this time,
aloric consumption is at its lowest point in the year, because of the depletion
f the supplies gathered during the previous year's harvest.

Assuming that the agricultural cycle in the villages directly contignous to
¢ Mbuti approximates that of thie Azande in the green belt, the honey
ason, which occurs during June and July, would fall at the very height of
e “hungry period.”” This would be the time when the villages upon which
e archers depend would most need sufficient supplies of food, but would be
rast likely to have them. Providing the Mbuti with food al this time mighi
nstitute a considerabie additional burden upon their meager resources. June
d July may also be a period—afler the previous harvest and prior to the
rowth of the new crops—when the fabor of the Pygimices in protection of the
ardens is least nceded by the villagers, and when the pressure shifts to
cruiting them for the heavy agricultural labor, which the Mbulti continually
y to avoid (Turnbull 1965a:38-3Y). Conscquently, as the supplies from the
ardens begin (o dwindle, the archers may be compellied to temporarily switch
eir dependence to the forest, which is now better able to support them
ecause of the brief honey season. Furthermaore, due to the disturbed condi-
ons in their area of the forest and since they hant communally without the
id of nets, the archers may need to organize into cooperative groups that are
rger even then those which are characteristic of net-hunting bands (sce, for
xample, Turnbull 1972:301). With the end of the honey scason and the
rowlh of crops in the village gardens, the archers could then return to their
cpendence upon the villages and resume their role as protectors of the com-
ng year's harvest. Given their different points of origin, the net-hunters and
rchers could quite reasonably be expected to view the honey season in an-
ithetical terms and respond to it in (heir characteristic ways.

urther Problems

In addition to the cmpirical discrepancies just discussed, there are four
asic contradictions associated with ‘Turnbull’s position. First, as indicated
Iready, Turnbull’s claim that Hux among the Mbuti, as well as their division
nto net-hunters and archers, is sunply made possible by the existence ol a per-
issive environment is in dircct contradiction with his own statements that a
ignificant portion of the forest has been seriously disturbed, and that honters
an subsist in this scction of the forest only with great difficulty.

A sccond inconsistency in Turnbull’s mgument as his clann that, for the
net-hunters, the honey scason and all of the “imagined” clenents that accom-
pany i serve (o facilitate a redistiibution of individual Mbuti throughout the
forest. The creation of this imaginary season by the Mbuti, according to Turn-
bull, functions primarily to minimize conflicts that would inevitably destroy
fhe Cacientinl nnicu of thee bhand and conseanently ruin the snecess of the hunt
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[Turnbull 1968:135[.”" While populition redistribution is important aniong
hunters, Tarnbuoll's thests is in contradiction with the fact that the Mbuati do
not waintain wore than 40% continnity Nvom one month 10 the next (Lurnbuatl
1972:300). ‘The high interband mobility that cxists among tive Mbuti is il-
lustrated by the following passage (Purnbull 19654):

The composition of the band is Nuid, 1o say the least, and does not follow any
clear unilineal or cognatic descent system. Throughout the forest, the bands arc in
a constant state of fragmentation as well as in a constant process of fission and fu-
sion. Mcmbers of any band are quite likely at any woment to leave and join
another band, temporarily or periancently, for any one of a number of reasons.
In-law visiting is common, and permanent attachments to the band are sometimes
accomplished this way. But at the same time, with cach suceessive, monthly
change of site, the hunting camp also shows another stage in the over-all process
of fission and fusion along recognizable lines of structural cleavage [p. 27).

The existence of such a high degree of flux throughout the remainder of the
year calls into question Turnbull’s position that the Mbuti create such
elaborate measwmes of seh-delusion regularly at one time ol the year simply to
achieve the same goal. Since population redistribution is taking place anyway,
other factors are more likely to be responsible for the behaviors associated
with the honey scason. .

The immediate change in material conditions for both the archers and the
net-hunters during the honey season is more likely the cause for the events
which oceur at this tinie. In addition, for the net-hunters at least, the dispersal
of individuals and the reduced dependence upon hunting that ocenrs during

thie honey season may hanction to randomize hunting pressure upon gane; the

effect that this has upon their movement redistributes these resources niore
cvenly throughont the forest (¢f. Moare 1957). As one member ol the Epulu
(net-lnmting) band emphasized, ““ihe honey scason was no time to be
bothered with hunting [Turnbull 1961:264).°" ‘The redistribution of game is a
long-term adaptation that the anthropologist, spending at the most a year or
two in the ficld, is not hikely to observe (hee 1972:143).

A contradiction also exists in ‘Vurnbull’s claim that by deemphasizing the
stability of interpersonal relations, flux “‘throws the people into a closer
recognition of the one constant in their lives, the envitonment and its life-
giving qualittes {Cambull 1968:137)."" ‘T'wo contradictions are present here.
First, the Mbut do nor.recogize their environment as constant; it is ‘lTurn-
bull—not the Mbuti—who attests to the unitormity of the T Forest, and it
is this discrepanicy that seives as the magor theme ol his argament. Sceond, the
forest enviromment is not the primary source of “life giving qualities’ ftor the
archers. Rather, their principal somee of survival consists ot the gardens of
the agricultural villuges. When the archiers have to depend solely upon the
“life-giving gualities’’ of the forest in their arca, they do not like it because
they can do so only with great diffliculty.
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Turnbull’s linc of argument leads to still another contradiction. His claim
that flux is able to occur among the Mbuti principally because of their **per-
missive cnvironment’’ is in opposition to the fact tha this sawe tlux bas been
demonstrated for numerous other populations of hunters and gatherers: Most
notably the Bushinen (Lee 1968, 1972a), the Hadza (Woodburn 1968), the
Eskimo (Balikci 1968; Damas 1969), the Australian Aborigines (Mcggitt
1962), and the Shoshone (Steward 1938, 1955)—nonc of whom inhabit what
Turnbull might label a *‘permissive environment.”’ His argument, thercfore,
leads to the inconsistent position that flux occurs among all of these popula-
tions because of the “‘rigor’* of their environments, while the very same pro-
cess occurs among the Mbuti for preciscly the opposite reason.

Lee’s suggestion that the *‘worldwide occurrence of this pattern of spatial
organization in vastly different kinds of environments indicates the degree (o
which it was basic to the hunting and gathering adaptation (1972:139] is con-
siderably more parsimonious. However, flux is perhaps not inherent to a
hunting and gathering adaptation, but rather may be typical of such contem-
porary populations due to the similaritics of their present circumstances. Con-
temporary hunters and gatherers all inhabit a reduced and marginal portion
of their former habitats, because of the expansion of competing agricultural
and industrial systems. Hunters today, therefore, must all subsist upon a less
abundant and stable supply of undomesticated resources.

In addition to containing the above inconsistencies, Turnbull’s attempl to
explain the causc of flux among the Mbuti is simply inadequate. His explana-
tion, bascd upon the ncbulous and pseudo-ccological concept of a “‘per-
missive envirommnent,”” amounts (0 no explanation at all. A hunting and
gathering populalion—or' any population, for that matter—docs not respond
to such vague and subjective characterizations as ‘‘perinissiveness’” and
“harshness’ in its cnvironment; rather, a population adapts to the specilic
demands presented by its material environment. For hunters and gatherers
such as the Mbuti this includes, among other considerations: the specific
" migratory and herding patterns of the game hunted; the scasonal, annual and
long-tcrm variations in climate, particularly those that affect resources; ex-
. tractive requirements associated with vegetation gathered; and, of course, the
impact presented by the presence of other populations of the same species.
Unlike harshness or permissiveness, these represent objective features of the
environment that can be placed within a spatial and temporal framework, and
thus can be specifically related to particular behaviors associated with the
population in question.

A functional argument for the role of flux in maintaining the “‘essential
unity”’ of Mbuti bands suffers from alt of the methodological problems in-
herent in such arguments (Collins 1964; Hempel 1965). Specifically, no at-
tempt has been made by Turnbull to examine, through the deductive applica-
tion of relevent ccological principles, whether or not the variations in subsis-
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Instead, the purported result of the Mnx, the maintenance of band uoity, is
proposed as the cause of that flux among the poputation.

Lacking the conditional torm inherent to a scientific explanation, Tura-
bull’s explanation of flux iwmong the Mbuti is constructed upon a ciscular and
lclc?)logicul, functional argument, cmploying concepts such as a “‘permissive
environment’ and *“‘essential unity of the band,”” which lack any cmpirical
referents. Conscquently, his explanation fails to account for the existence of
ﬂux among the Mbuti; owing to its qualitative and nonquantified construc-
tion, Turnbull’s arguincut is impervious to cmpirical verification within a
spatial and temporal framework. A valid explanation of flux among the
Mbuti would have to explain the distinction between the net-hunters and ar-
chers, as well as the events that accompany the honey scason, with a consis-
lcnl‘ theorctical model, and within a spatial and temporal framework, which
avails itsclf to objective verilication. This is precisely the type of explanation
l!ml Turnbull has failed to present and that is proposed in the following sec-
tion of this chapter.

Ecological Adaplation among the Mbuti

THE ECOLOGICAL NICHE AND ITS
APPLICATION TO THE MBUTI

Bicchien (1969:67) has referred to the luri Forest as the ecological nichie
of l!lC Mbuti. However, as Turnbull (1965a:17) has correctly recogmized, the
!lun Forest constitutes the habitat of the Mbuti, not their niche. The ccolog-
ical niche comprises more than simply the spatial location of an organism or
population’ undcer investigation; it is a more comprehensive concept that in-
cludes “‘not only the physical space occupied by an organism for population],
but also its functional role in the community (as, for example, its trophic posi-
tion) and its position in environmental gradients of temperature, moisture,
pHl, soil and other conditions of existence [IE. Odum 1971:234]."" (See Hutch-
inson 1957; Boughey 1973; tlardesty 1975.) The scecond, and perhaps most
crucial, compounent of its ccological niche is the role performed by the popula-
tion in the flow of cuergy throughout the larger community.® While this func-
tional role is often defined in terms of the trophic position occupicd by a pop-
ulation within a community food chain (or web), certain nonconsumptive
behaviors of one population may alfect the niche exploitation of other
populations (E. Odum 1971:211-233). Thus, cnergy flow throughom multi-

' The concept of an ccological niche is normally associated with individual organisis or
with populations (usually specics). Since it is the population that is of concern in cvolutionary
l!lCOl‘y, and thus in this chapter, the niche concept applied here will be associated with the popula-
tion.

* The term community in ecology doces nol nccessarily refer 1o a specific spatial location, but
rqlhcr denotes one level of analysis (along with the individual organism, the population, and the
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species communities is affected by a complex of interspecilic rclulinns,. in-
cluding those defined as competition, predation, parasitisin, annnensalisin,
commensalism, and mutualism. Furthermore, the relationship that exists be-
tween two species may be variable, rather than absolute, and depend upon the
iconditions of interaction. Ecological communitics containing human popula-
tions may have scveral such populations occupying separate, discrete niches,
and cxhibiting the samec complex of relations at the subspecies level (Barth
1956, 1964, 1969). The third component of the ecological niche comprises any
variation in the environment that is significantly associated with the distribu-
tion of a particular population.

Given the above definition of the niche, the Mbuti must be viewed as two
populations that occupy scparate and distinct niches. Regarding the habifat
component of the niche, these two populations occupy different areas with
apparcntly little spatial overlap; the archers are located in the castern and
southcastern portion of the forest, while the net-hunters are distributed
throughout the remaining arca to the west. In addition, the nct-hunters and
archers diverge with regard to their functional role in the flow of energy
through the community. While the net-hunters subsist primarily upon undo-
mesticated resources, the archers live in greater sustained contact with the
ncarby agricultural villages and ecmploy different technologies and organiza-
tional mechanisms to exploit a different range of resources. The methods
employcd by the archers to acquire these domesticated resources, morcover,
are still distinct from thosc utilized by the villagers themsclves, who consume
still another unique range of resources.

The significant environmental gradicnt among the Mbuti is the distribu-
tion of non-Mbuti populations, and the disturbed conditions that they have
produced within the forest. The intimate association of the archer population
with the distribution of agricultural villages qualifics as a distribution along
an cnvironmental gradicent.

Thus, the Mbuti appcar to inhabit at lcast two distinct ccological niches,
with each population located in distinct arcas and employing different tech-
nologies and social organizations in order to exploit a unique range of re-
sources. The exchange of personnel between these two groups docs nol alter
the fact that ecologically definable populations exist which stand in distinct re-
lations to the other populations within the community (Mayr 1963; Barth
1956, 1964, 1969). This ccological differentiation between the net-hunters and
the archers is central to an understanding of the subsistence behaviors of the

Mbulti.

POPULATION PRESSURE AND SUBSISTENCE
BEHAVIOR AMONG THE MBUTI
Research has amply demonstrated that increases in the size of a popula-

tion relative to the area that it exploits demands significant changes in the sub-
. a0 taiid hudhat manulatian if ite continued erowth, or even
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maintenance, is to be assnred (Carnicro 1961, 1967, 1970; Boscrup 196S;
Clark 1967; Rappaport 1968; Harner 1970; 11, Odum 1971; Spooner 1972),
The continued growth of a human population within a fixed habitat necessi-
tates an increased intensification in the exploitation of a given unit of land
within that territory—in conjunction with a greater cooperation in subsistence
activitics among the constituent seginents of the larger population. Both of
these developnients are incxtricable components of the siine adaptive process.

A scale of cooperative organization among the Mbuti may be derived
from calculations of the minimal and average size of work tecams, as well as
the level at which local segments of the population are integrated into effective
opcrational units. Any analysis of the level of social organization involved in
subsistence and other maintenance activities must be mindful that variations
in organization are likely to occur within the same population. Scasonal varia-
tions in organization, associated with fTuctuations in the availability and dis-
tribution of resources, are guite common, particularly among hunting and
gathering populations. Such scasonal variations should be explained in pre-
ciscly the same terms as the more gradual changes associated with long-term
adaptations to population growth, since both variations entail responses to
changes in the population-resonrce ratio.

The implications of this framework for the Mbuti scem clear. As alrcady
mentioned, work teams are considerably Larger (Turnbull 1968:135), and the
level at which decision making and behavioral integration occur is greater
among the net-hunters than among the archiers. Turnbull (1965b:298) states
that in their forest context the net-hunter band “‘is an cgalitarian unit, acting
by unanimous accord,”” whereas among the archiers “ecach section is indepen-
dent of the others, and cooperates only when called upon to do so by the
headman for some purpose related to the village {Turnbull 1965b:300}.”" The
position of hecadman among the archers, Turtheninore, is nonhereditary and
exists primarily to cxpedite relations between the Mbati and their village
patrons, with the headinan lacking any meins of enforcing his orders (Forn-
bull 1965h:300). 1t is likewise significant that the individual families assume
greater independence among the net-hunters as well when these bands are resi-
dent in the village (Furnbull 1965a:85; 1965b:298), whilc the dominance of the
band over individual Familics occurs among the archers when they are away
from the vitlages and dependent primmarily upon the forest during the honey
scason (Furnbull 1965a:107).

The ditferent levels of integration and cooperation, then, are not specific
to cach division among the Mbuti; rather they appear only to be typical of
ciach group as a function of its particular place of residence and dependence
village or forest. The large, cooperative bands characterize the net-hunters
only becanse they spend most of their time dependent upon the forest, while
the archers, characterized by the prevalence of independent nuclear families,
depend primarily upon the village. A more precise understanding of the

accnmatinn hotween recldence—_denandenece anid cuubardinatian of the nelene
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mily would be possible if more quantitative informmion.—il!slcud of .
alitative typing—were available on band residence and orgummuon.‘ .

As would be expected, the net-hunters, who for the most part suhslsl. in
ger, niorc cooperalive units, dependent upon the forest, qnploy a !mnlmg
hnology which both demands and facilitates their integration i‘ll this level,
ile the archers, operating in the village for most of the ycar as independent
milies, employ a technology that places a premium on small, aulomgmous
nting units. Based on this information, current l‘!]OdClS _Of the dynamlcs_be-
een population growth and cnergy expenditure in §11b5151c11cc (::f: Boserup
65; H. Odum 1971) would predict that population pressure® is greater
ong the net-hunters than it is among the archers, and that, conscquently,
e expenditure of energy in subsistence activities should be greater among the
t-hunters as well.

Unfortunately, Turnbull (1961, 1965a, 1965b, 1968, l972.) does not pfo-
de any substantial ccological or demographic data from wh,ch a cor-lcluswe
aluation can be made of the role that variations in population density play
the divergent subsistence strategies employced by lhe. Mbuti. Instead, he only
ves a general estinate for the entire Mbuti population at _aboul 40,000 pcrz-
ns inhabiting an area of approximatcly 50,000 square miles (129,500 kin?)
urnbull 1972:295) . ' . ‘

However, the former distribution of Pygmies in Africa, lncludlng the
} buti, was much greater than it is today (Murdock I959‘:48—49‘), duc primar-
y to the invasion and reduction of the forests by populations ol slullmg culti-
ators. Turnbull (1965a:19-20; 1965b:283) lists the groups l.hal are dnrccfly
ontiguous to the Mbuti and acknowledges the im.pac.'t lha}l this cncrf)achlm.nt'
as had upon the mobility of the Mbuti. The principle invaders of llu': lturi
orest are the Azande and Mangbetu to the northwest, and the MdlnYlI-
angutu to the north, the Bira to the south, and the Lesc to the cast. "lh:;
daka and Mbo may be included to the west. The A.Iur, Lendu, Logo,’an.
ugbara may also be added to this list of invaders; .wlulc not all of llu-'sc"lal{(.fr
roups have been in direct contact with the Nlb}lll, cach r‘cprc§cnls a signif-
ant factor in the general population explansion into Mbuti territory from the
ntiguous and more densely settled areas‘of Uganda to the cast .md the
udan to the north. Turnbull (1972:295) estimates the groups that he lists to
umber 60,000 persons; with the latter groups im:ludcd,v this number wou.ld. be
nsiderably higher, displaying a sizable population of denscly scttled slnftmg%
ultivators enclosing the Mbuti on the north and cast. Baxter and Butt (I253.
0) state that Pygmies were previously located as far north as the Uele River

on pressure is higher among the net-hunters does not |mply.lhal
near starvation. This statement mercly stresses that the ralio of
¢r among the net-hunters than it is among the archers.

indced, the thrust of the argument presented here is thal the net-huniers, faced with higher popu-

tion densilies, have adopted behaviors which increase e amounl of food‘ resources exploited by
» I . sy e e e aarienite AXYICEONCE

* The claim that populati
is group has been reduced 10 rsta
pulation to exploliable resources s high
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near the Zaire- Sudan border, anuea presently occupied by Azande, while the
Alur claini that before they setitled in the territory adjacent to Lake Albert on
the Zaire-Uganda border, this area was almost exclusively inhabited by bands
ol Pygmics (Southall 1956:23). The present distribution ol Pygnics in the
lturi Forest, then, represeats a considerable reduction in arca Irom their pre-
vious dispersion. Furthermore, the Mbuti do not enjoy exclusive occupation
of the remaining arcas of the forest that they inhabit today.

The major thrust of the population invasion into Mbuti territory has been
from the cast. The present West Nile District of Uganda, north of Lake Albert
and containing a diverse population of cultivators and herders, has served as a
major stagiug arca for this westward expansion. The population density of the
West Nile District is among the highest in Uganda. While the population con-
centrations in this district do not equal those in the vicinity of lake Victoria,
or in southern Kigezi (on the Rwanda border) where little uncnltivated
farmland is still available, the average density according to the 1959 census
was 74 persons per square mile (1 mi? = 2.6 kin?) (I’arsons 1960b:49). Many
local densitics reported were considerably higher; Okoro County (Alur) was
estimated at 123 persons per square mile, while Ayiva County (L.ugbara) was
reported at 324 persons per square mile (Parsons 1960b:49). Southall (1956
267), nicanwhile, estimated the average population density among the Alur at
100 persons per square mile. Lven ‘Toro District to the south of Lake Albert
registered a population density of 80 persons per sgnare mile (IParsons, 1960a:
7). Even granting a large margin for error in calculation, these ligures denote
relatively high population deasitites for this arca relative to other comparable
arcas in Africa (cf. Stevenson 1968).

The relatively high population density in the West Nile District, and the
subsistence pressures that this produces, has been attributed as the principal
rcason for the replacement of the cereal enlosine by the higher yielding yet less
nutritious tuber cassava as the principal food in this arca (O’Connor
1971:41-42), and is also hkely to be the primary agent making the West Nile
District a major source of labor migration into the urban centers ol Uganda
(O’Connor 1971:42, 261). High population deasity has also been the major
force behind the continuons expansion of peoples from this arca into the less
densely settled territory of the Mbuti 1o the West. Climatic factors, combined
with the availability of land, made migration westward more attractive than
expansion in other directions. This westward expansion has made the castern
portion of Zaire, from Lake Kivu in the sonth to the Sudan border in the
north, onc of the most densely settled arcas in the country (Frewartha and
Zchinsky 1954:70). Population deansity in northeastern Zaire has been more
than double that of the nation as a whole, with local densities reported in 1948
of 75 persons per square mile (Trewartha and Zcehnsky 1954:173).

The contemporary picture of population density in northeastern Zaire is
in marked contrast to the image presented by the Alur for the period when
they first entered the arca. Contemporary populations of hunters and



atherers have all experienced a continuous reduction in the size of their
abitats as a result of the encroachment of agricultural populations; the
buti are no exception. A continual reduction in the size ol the Mbuti habitat
as occurred as a result of a gencral population ¢xpimsion from the cast and
f Azande expansion and conquest from the north. Recent developments lmvcf
Iso had their impact by further reducing the effective size of the Mbuti
abitat. Upon returning to Camp Putnam (Epulu) after a 2-year abscn.cc,
urnbull (1961:29) describes some of the changes that had taken place during
at time. These include the construction of a modern motel, “‘built by an
nterprising Belgian who hoped to attract tourists,”” the cslablishmcnl. of a
sStation de Chasse for the capture of forest animals, particularly okapi, and
or the training of forest clephants,’” as well as the building of mud houses lor
he workers ““with a few tiny African stores and an establishment proudly call-
ng itself Hotel de Bicre.” _

The most recent encroachments upon the Mbuti habitat, including those
cntioned previously, must be viewed simply as a conlinualion—ulbc‘il d‘ru-
atic—of a long-standing trend. Meanwhile, Turubull (1965a:26) malqlalns
hat no evidence exists to suggest that a reduction has taken place in the size of
he Mbuti population. If this is the case, then it is difficult to accept lhc con-
ention that these developments have had little impact upon the subsistence
cthods of the Mbuti, who have been the chief victims of these transgres-
ions. o
However, an apparcnt contradiction exists; of the two dmsn(?ns among
he Mbuti, the archers, located in the castern and soulhcaslgrn portions of the
orest, those regions most alfected by the intrusion 0!‘ Cl{lllw{ulors (and other
isruptions), exhibit the behavior and organization which indicate the least af-
ect of population pressire on resources. Unfortunately, lh(? abscncc.?f any
nformation on the size of the net-hunter and archer populations spcclhcn!ly,
r on the magnitude of their respective territories, prechedes any calculu}non
f the relative density of each popnlation. The closest infnrm.ul.m.n provided
y Turnbull, which might indicate the relative size of the lvyo divisions among
he Mbulti, includes the number ol huts present in cach of scvcrnl‘ ncl—hnmcr.
nd archer canps plus a map of the location of hunting camps in the lturi
Forest visited by him. The number of huts in 6 net-hunter camps were 28, 18,
16, 13, 11, and 8 lor an average of 15.66 huts; 7 archer camps C()nlm'ncd 25,
11, 10, 9, 6, and § huts Tor an average of 10.85 huts per camp (Turnbull
19652:99). Turnbull’s (1965a:317, Map 2) map indicates that ol the lol:lll hunt-
ing camps visited by himn, approximately 50 were net-hunter camps w[nlc only
about 15 were camips belonging 1o archers. Although how represcatative these
figures arc, unfortunately, cannot be determined, |chy ('lo,al least suggcsl‘ both
a grealter size and density of the net-hunter population in the forest relative to
that of the archers.

While the density of archers is likely to be less than that for 'lhc nel-
R e eyt ehanld he considerably
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non-Mbuti poputations in this portion of the forest. However, another factor
assumes sipnificance, which may account for the absence of behavioral indica-
tions of population pressure among the archars relative to the net-hunters.
Although neither the archers nor the net-hunters aee likely to have maintained
the same diet that was comwmon to the Mbuti prior 1o the invasion of their
habitat by agricultural populations—population encroachment, for example,
is quite likcly to have effected a gradual reduction in the general availability of
mcat within the forest and in the Mbuti dict—-the archiers have clearly ex-
perienced the greatest dictary translormation. While the net-hunters still sub-
sist mainly upon the forest, the archer diet cousists primarily of domesticated
foods, particularly cassava and plantains. The archers, then, have experienced
more than merely a shift in the relative frequencies of different wild
foodstu{fs; they have undergone a fundamental change iu their trophic posi-
tion within the forest community, subsisting prianarily upon abundant,
domesticated resources.

The greater population density made possible by the increased production
of cdible foodstufTs from the agricultural gardens would provide for a redne-
tion in the pressures of population upon resources among the archers. This is
truc particularly since the population providing this increased productivity
was considerably larger than the archer population and thus could absorb
them with tittle additional stress. The archers appear 1o have been readily
assitnilated as daily conswmers ol the new resources, while at the same time
more or less retaining their traditional mode ol subsistence; they have not had
to become involved in the heavy agricultural labor upon which this new level
of productivity is based (Turnbull 1961:172-173; 1965a:39). Rather, the

“archers operate an important work gate (see H. Odum 1971:43-47.) in the

encrgetics ol the agricultural systemy; by protecting the gardens from destruc-
tion by animals, the archers remove a limiting factor that would inhibit the
growth and production of crops in those gardens.

Because of their importance in the agricuttural system throughout most
of the year, the archersnay have been able to inercase their caloric consump-
tion rclative to the labor expended in obtaining those calories. Given the con-
tinned encroachment ol agricultural populations on at least three sides of the
forest, and the reduction that this must have caused in both the size and the
natural productivity of the Mbuti habitat, the input- output 1o of energy ex-
pended 1o that received is likely to have proceeded in the reverse direction
among the net-hunters, who still subsist primarily upon the undomesticated
resources ol the lorest.,

The explanation given here, then, for the distinction between net-hunters
and archers may be sununarized. As a consequence of a steady intrusiou into
the forest of populations practicing agriculture—primarily from the cast but
also from the north—the effective size and natural productivity of the Mbuti
habitat suffered a decline relative 10 the size of the population. The higher
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organization among those gronps that still snbsist primarily upon the forest if
a continued maintenance of the population is to be assured.' At the saine
time, this intrusion of agriculturalists into the forest has created a new niche
for some indigenous hunters where the input-output ratio is lower than that
which is obtained from traditional snbsistence on the forest. This reduced
ratio would indced make the new niche desirable, particularly for hunters liv-
ing in the most disturbed sections of the forest.

The same cousiderations can be applied to the temporal variations in subsis-
tence behaviors among the Mbuti as wcll. The honey scason is a period of
general abundance in the forest (Turnbull 1965b:286; 1968:298) that follows
the resumiption of the rains after the brief dry scason in January and lebru-
ary. The increased natural productivity of the forest at this time provides a
greater varicty and amount of food sources for the net-hunters, temporarily
reducing the population-resource ratio among them, and facilitating com-
mensurate adjustments in work loads, degree of cooperation, and band
organization. The net hunter’s beliefs and activitics during the honcy scason
are entirely consistent with the predictions for a population experiencing a re-
duction of population pressure on resources, and the reduced input-output
ratio of energy expended to energy reccived that this affords.

From the same theorelical perspective, the behavior of the archers during
the honey scason is prediciable as well. If the rhythmic productivity of the
agricultural cycle produces a period of *““nutritional strain’’ at this time of the
year and the archers are unable to rely as usual upon the produce from the
gardens of their patrons, then they must baud together in order to maintain a
subsistence solely upon the most disturbed section of the forest. By doing this,
they might also be avoiding pressure to become involved in the heavy
agricultural labor required at this time. Because their arca of the forest is the
most affected by the encroachment of non-Mbuti populations, their sub-
sistence solely upon undomesticated resources represents a shift from a low
population-resource ratio for most of the year to a brief period of rclaliycly
high population density. Subsistence solely on the natural productivity of the
forest in this arca demands an appropriate increase in cooperation and work
load among the archers. Thus, the begbe hunt of the archers during the honey

season

is like the net-hunt in technigue, only without the nets, and it simitarly demands the
cooperation of men, women and children in much larger numbers than could be

» Turnbull (1961:94-108) describes the ““crime of Cephu,'* which he refers to as “‘one of the
most heinaus crimes in Pygmy cycs, and one thal rarely occurs | Curnbull 1961:109]."" Cephu was
| a member of the Epulu net-hunting band who was discovered secreily placing his net ahead of the
' nets of the other members of the band, thus violaling 1he sirict rule of cooperation in the hunt,
| which is central 10 the ncl-hunting band. The seriousncss of Cephu's ceiine in the cyes of the Pyg-
mies, symbolized by the perission given even 1o children since that event Lo act disrespectfully
towards him, underscores the likelihood thal reduction of their habitat has placed pressure upon

/
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supplicd by any one section of the band. All sections, therefore, gather 1ogether at
this time and build a single camp | burnbull 19650 3640].

The behavior of the archers during the honey scason, while apparently
contradictory to the actions of the net-hinnters, is precisely the response ex-
pected of a population suddenly forced to depend upon a forest that is unable
to provide them with the caloric consumption relative to energy expenditure
comparable to that which they receive from the domesticated gardens during
the remainder of the year. Given the sudden increase in the popnlation-re-
source ratio at this time of the year, the response of the archers is quite pre-
dictable—increased cooperation and organization and increased per captia ex-
penditure of labor in subsistence activities (archers claim this happens). The
greater disruption of the areas of the forest inhabited by the archers would
partly account for their formation into larger cooperative bands during this
period than those which characterize the net-hunters for the remainder of the
year.

Conclusions

This discussion strongly suggests that the Mbuti, hike most other popula-
tions, respond 1o spatial and temporal variations in the abundance and distri-
bution of resources within their habitat through ecologically intelligible be-
havior. As would be expected, the categorical claim that ccological considera-
tions are irrclevant to an explanation of variations in Mbuti subsistence
behavior appears to lack Toundation; rather than being ““strange’ (Turnbull
1968:134) or “‘curious’”’ (Turnbull 1965b:299), the variations that occur in
these behaviors are precisely those that would most reasonably be expected (in
contrast to Turnbull 1968:136), given the aggregale material context of the
Mbuti hunters within the lturi forest.

The theoretical model cinployed here suggests that divergent evolution
has been oceurring among the Mbati, most likely since the advent of agricul-
tural encroachment upon the forest several centuries ago. The circumscriplion
and invasion of the forest by populations of shilting cultivators has appa-
rently caused the two distinct hunting adaptations. By reducing the total size
and natural productivity ol the lorest, the encroachiment of agriculturalists
has demanded an increased intensification of subsistence aclivities anong
those groups (net-honters) that still subsist primarily upon the natural pro-
ductivity of the forest. Al the same time, the presence of agricultural villages
in the forest has created a new niclic for hunters (through their protection of
and subsistence upon the village gardens) that has afforded a reduction in the
ratio of population to resources comparcd to that offered by continued subsis-
tence upon the forest, Since these hunters (archers) eujoy a reduced input-out-
put ratio of energy expended to cnergy reccived in subsistence, they have sus-
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