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The role of malaria in Pacific prehistory has been
the subject of considerable study and supposition.
In this manuscript, I attempt to clarify the research
and reasoning that has led me to suggest that the
Austronesian-speaking peoples had a selective ad-
vantage in malarious environments. In particular, I
hope to dispel any notion that that advantage was
due to resistance to malaria and to re-affirm my ac-
tual assertion that the genetic basis for the Aus-
tronesian advantage was resistance to developing
the hyperimmune disease, hyperreactive malarious
splenomegaly. I believe that an appreciation of this
distinction will ultimately prove to be essential to
understanding the role of malaria in facilitating the
spread of the Austronesians—in the form of people,
languages, and/or genes—throughout the Pacific.
[Pacific prehistory, malaria, natural selection,
Austronesians, immunoglobulins]

alaria and its possible effects on Pacific prehis-
Mtory have long fascinated scholars (e.g.,

Dempwolff 1937; Parsonson 1968). In 1993,
Jeff Clark and I (Clark and Kelly 1993) presented our in-
terpretation of the archaeological record based on the dis-
tribution of gamma-immunoglobulin [Gm] polymor-
phisms and an understanding of malaria’s effects on the
region’s various inhabitants. Recently, statements in sev-
eral prominent publications have indicated subtle, yet sig-
nificant, misunderstandings of that thesis. Martinson
(1996:186), for example, has dismissed the assertion that
certain Gm alleles provided Austronesian-speaking peo-

ples with advantage in malarious environments in view of
the fact “that the oldest inhabitants of Melanesia were per-
fectly capable of generating their own resistance to ma-
laria” (emphasis added). In a similar interpretation, Kirch
(1997:112) has reported our thesis to be that “the Aus-
tronesian-speaking populations who moved into Near
Oceania . . . carried in their genes their own malarial resis-
tance” (emphasis added). However, the most prejudicial
synopsis has been presented by Serjeantson and Gao
(1995) who appear to have first cast the discussion in the
terms of “malaria-resistance versus malaria-susceptible”
populations. In fact, Spriggs (1997:104) has suggested that
“Serjeantson and Gao (1995:166-168) have disputed Clark
and Kelly’s central hypothesis and argued for a degree of
immunity to malaria acquired by the pre-Lapita popula-
tions of lowland Melanesia” (emphasis added).

My views on malaria’s effects in the Pacific are laid out
in various sources (Clark and Kelly 1993; Kelly 1988a,
1988b, 1990, 1992, 1996). In these works, I have argued
that certain Gm alleles gave the Austronesian-speaking
populations a genetic advantage in malarious areas (e.g.,
Clark and Kelly 1993; Kelly 1990). However, it should be
noted that resistance to malaria has never been advanced as
the mechanism.

To many, this distinction might appear trifling. A ge-
netic advantage to a disease often does mean genetic resis-
tance, and, admittedly, several of my statements certainly
could be read to imply this might be the case. However,
such interpretations are not necessarily expected (cf., How-
ells 1997:767-768). Moreover, the distinction is real and
the implications are substantive.
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On the “Austronesian’ Advantage

One essential element of any inference about who in Pa-
cific prehistory would have benefited from the presence of
malaria is an understanding of how malaria affects the re-
gion’s current inhabitants. Since its conception (i.e., Kelly
1988a, 1988b) my hypothesis of an “Austronesian” advan-
tage in malarious environments has derived from two lines
of evidence: ‘

1. the linguistically and environmentally related patterns of
variations in the distributions of the Gm polymorphisms
and

2. the evident predisposition of non-Austronesian peoples
to suffer the deadly consequences of hyperreactive
malarious splenomegaly.

The Gm polymorphisms are highly variable, genetically
determined factors (allotypes) specific to the heavy chains
of the human immunoglobulin G (1gG) subclasses—inte-
gral components of the body’s humoral immune response
to disease. Allotypes are genetic variants of immunoglobu-
lins present in some, but not in all, normal individuals. Al-
lotypes are identified by an alphanumeric system (e.g., A,
F, B0, G1) in combination with a notation of the specific
IgG heavy (IGH) chain subclass (e.g., G1, G3) on which
the allotype is found. These polymorphisms are inherited
as Mendelian autosomal codominant traits in arrays of al-
lotypes that are called haplotypes. For example, an “A” al-
lotype linked to a “G1" allotype would be reported as
IGHGI AIGHG3 G1.

Looking beyond this somewhat burdensome nomencla-
ture, one need simply understand the Gm allotypes as
somewhat akin to alleles that are inherited as a group, the
haplotypes. These allelic variants are amino acid sequence
differences in the structures of various regions of the IgG
molecules subclasses. These sequential differences pro-
duce structural and antigenic modifications of the immu-
noglobulin molecule. These differences, in turn, are associ-
ated with differential responses to infection as well as
differential susceptibility to various autoimmune diseases.

The argument of the linguistically and environmentally
related patterns of variations in the distributions of the Gm
polymorphisms (Kelly 1988a, 1988b, 1990) rests on two
findings:

1. analysis of the Gm haplotypes that confirmed that Aus-
tronesian-speaking populations are characterized by
high frequencies of the IGHGI A,F IGHG3 B haplo-
type and

2. correlations involving the Gm polymorphisms that
demonstrated that the frequencies of the alleles of the
IgG3 subclass (the G3m locus) were highly correlated
with the endemicity of malaria.

Based on these observations, I concluded that the Gm dis-
tributions were most plausibly explained by natural selec-
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tion consistent with separate origins of AN- and NAN-
speaking peoples.

The disease thought to have produced this genetic distri-
bution was hyperreactive malarious splenomegaly (cf.
Kelly 1988a, 1992, 1996). Remarkably, Serjeantson and
Gao find support for their assertion that pre-Austronesian
(i.e., Non-Austronesian-speaking) populations were well
adapted to malaria in “the finding that in New Guinea, hy-
perreactive malarious splenomegaly is confined to the
Watut people, resident at an altitude of about 1000 m
where malarial transmission is intermittent” (Serjeantson
and Gao 1995:166-167, emphasis added).

Hyperreactive malarious splenomegaly (HMS) is an af-
fliction that develops among certain peoples chronically
exposed to malaria, most notably non-Austronesian-speak-
ing peoples such as the Watut (cf., Clark and Kelly 1993:
617; Kelly 1988b, 1996). However, HMS does not occur
only in areas of intermittent transmission (Crane 1979,
1986; Kelly 1996). Nor is it “confined to the Watut” (cf.,
Crane 1979, 1986; Kelly 1996). Moreover, HMS cannot be
seen, as Serjeantson and Gao (1995) suggest, as evidence
of the failure to acquire immunity (cf., Crane 1979: 246).
In fact, since HMS is a hyperimmune response, one could
argue that those afflicted with HMS have greater resistance
to malaria (Crane 1986). Unfortunately, the cost of this re-
sistance is very high. Follow-ups of small groups of pa-
tients with HMS in Papua New Guinea (Crane et al. 1972)
revealed a 50% mortality rate. In a more comprehensive
study in the Upper Watut Valley of Papua New Guinea,
Crane (1986) reported a 63% mortality rate among 148 pa-
tients followed for 12.9 to 16.0 years (mean = 14.2 years),
with over 50% of these deaths occurring before the age of
30.

As Crane (1986) has noted, HMS is either extremely
rare or very common among the populations of Papua New
Guinea, suggesting that “any given group is either highly
susceptible or relatively resistant to the development of the
syndrome.” I have noted that the “HMS-resistant” groups
are Austronesian-speaking as well as lowland Non-Aus-
tronesian-speaking populations characterized by high fre-
quencies of specific Gm haplotypes (i.e., IGHGI AF
IGHG3 B and IGHG1 A,ZIGHG3 B) (cf., Kelly 1996). On
the other hand, the “HMS-susceptible” groups of Papua
New Guinea are Non-Austronesian-speaking populations
either known to be, or known to be derived from, popula-
tions characterized by high frequencies of IGHGI A,Z
IGHG3 G and IGHG1 A, X,Z IGHG3 G (cf., Kelly 1996).

In New Guinea, Gm haplotypes (the linked sets of allo-
types) that produce G3m (B) antigens (i.e., IGHGI AF
IGHG3 B and IGHG] A,Z IGHG3 B) occurred at signifi-
cantly higher frequencies in areas with malaria. G3m B
phenotypes are favored, not because of the protection they
provide against malaria, but rather because the allelic alter-
native, G3m G, predisposes an individual to develop HMS.
In other words, the genetic basis for the “Austronesian”




808 AMERICAN ANTHROPOLOGIST * VoL. 101, No.4 =«

advantage in malarious environments is “resistance” to de-
veloping HMS. While one cannot exclude the possibility
that IGHG3 G is a marker of the critical pathogenetic fac-
tor causing HMS, the most parsimonious explanation for
the available data is that the expression of the G3m G phe-
notype is a necessary precondition for the development of
HMS (cf. Kelly 1996).

Conclusions

What does this discussion of immunoglobulins, malaria,
and splenomegaly tell us about the settlement of the Pa-
cific? As the study of Pacific prehistory continues to in-
volve an expanding circle of disciplines and varieties of
scholarship, I hope this discussion might caution all of us
to be a bit more circumspect of what we read and of what
we write. In that regard, I believe that a clear understanding
of prehistory will only be derived from the coordinated ef-
forts of scholars in the various disciplines. Returning to the
current issue, I hope it is now evident that understanding
the effects of malaria in the Pacific has never been as sim-
ple as knowing who was and who was not genetically re-
sistant to malaria. For, although malaria-resistant genetic
variants—most notably, -a**'III thalassaemia (Hill et al.
1989)—are found among populations of Near as well as
Remote Oceania, the origins of these variants are largely
indeterminate and, I believe, ultimately irrelevant. This is
because none of the extant inhabitants of Near Oceania are
genetically well adapted to malaria—for, unfortunately,
none of the known genetic adaptations to malaria make
malaria a well-tolerated disease. As a practical matter, ma-
larta is a potential problem for every human. The truth is
that even natural immunity to malaria comes at a heavy
price—high infant and child mortality.

HMS, on the other hand, is a different matter. Unfortu-
nately, it is not possible to date the precise arrival of ma-
laria into Near Oceania. Nevertheless, the HMS-related
mortality experienced by the Watut suggests that the tran-
sition to endemic malaria was essential to the spread of the
“Austronesians”—in the form of people, languages, and/or
genes—throughout the Pacific.

Notes
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