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Identification and

Implications of A Hiatus in the

Archeological Sequence on

Marajo Island, Brazil

Betty J. Meggers™

Smithsonian Institution, Washington, D.C. 20560

and

Jacques Danon

Observatorio Nacional, Rio de Janeiro, Brazil

ABSTRACT

Thermoluminescence and carbon-14 dates define the durations of five successive ar-
cheological complexes or phases on the island of Mara)6, providing a chronology extending
from about 3400 B.P. to European contact at the mouth of the Amazon. A hiatus between
the end of the Mangueiras Phase about 2800 B.P. equates with a drastic decline in tree
pollen in a core obtained from Lago Arari on the eastern half of the island. Changed
environmental conditions would have reduced the suitability of the region for slash-and-
burn agriculture, as well as altered the wild food resources. The existence of similar
lacunae of comparable age in archeological sequences in other parts of the neotropical
lowlands suggests that population disruptions attributable to climatically induced subsist-
ence stress account for the farflung and disjunct distributions of cultural traits and lan-

guages.

The growing evidence that short-
term oscillations in climate correlate with
the rise and fall of civilizations, geograph-
ical expansions and displacements of
human groups, changes in population
density, and other historical phenomena
has led some historians and archeolo-

* To whom correspondence should be sent.
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gists to suggest a causal relationship
e.g 891415161819203139 n South America,
coincidences between climatic and de-
mographic changes during the Holocene
have been noted on the coast of Ecuador,’
in the Andean highlands,'>!"'*!7 and in
Colombia,® to cite representative exam-
ples.

Climatic change has also been postu-
lated as the impetus for the population
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movements implied by the widespread
and disjunct distributions of cultural ele-
ments and language families in the neo-
tropical lowlands,***%>*® but evidence
correlating local archeological sequences
with paleoenvironmental changes has
been lacking. The recent discovery of a
hiatus in the archeological sequence at the
mouth of the Amazon that coincides with
a vegetational change supports the hy-
pothesis.

-

The Archeological Sequence

Prior to 1948, the archeology of Maraj6
Island at the mouth of the Amazon was
known only from museum collections.
These consisted mainly of large vessels
with elaborate painted and excised dec-
oration removed from earth mounds con-
structed by prehistoric inhabitants on the

eastern half of the island (Fig. 1). Survey
on the north coast during 1948 revealed
sites representing four previously unrec-
ognized groups or phases, characterized
by smaller settlements and simpler pot-
tery.?’ Thirteen village sites were re-
corded, of which five were assigned to the
Ananatuba Phase (PA-JO-7,8,9,10,13),
one to the Mangueiras Phase (PA-JO-5),
two to assimilation of Ananatuba Phase
villages by the Mangueiras Phase (PA-JO-
7,13), two to the Formiga Phase (PA-JO-
4,6), and two to the Arua Phase (PA-JO-
2/3,11). Similar reconnaissance a few
months later on the upper Rio Anajas in
the center of the island revealed another
site of the Mangueiras Phase (PA-JO-16),
as well as two groups of large mounds of
the previously reported Marajoara Phase
(PA-JO-14,15).

Subsequent investigations by Hilbert”
west of Lago Arari and on the upper Rio
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Fig. 1. Marajé6 Island, showing the distributions of the principal kinds of vegetation and the locations
of all known sites of the Ananatuba, Mangueiras, Formiga, and Arua phases.The Marajoara Phase 1s
represented by a sample of sites that define its geographical distribution.””*-*
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Anajas produced two more sites of the
Ananatuba Phase (PA-JO-19,20), one of
the Mangueiras Phase (PA-JO-17), and
one of the Formiga Phase (PA-JO-18).
Survey east of Lago Arari by Simoes™
added 17 sites, including one of the An-
anatuba Phase exhibiting Mangueiras
Phase contact (PA-JO-26), four of the
Formiga Phase (PA-JO-29,30,32,33), and
12 of the Marajoara Phase.

Pottery from surface collections and
stratigraphic excavations in these sites
was classified into plain and decorated
types and their relative frequencies were
calculated. The trends of increasing or de-
creasing popularity of the various types
observed in the stratigraphic samples per-
mitted establishing a relative chronology
for each phase. In the absence of carbon-
14 determinations, the inception of the
Ananatuba Phase, the earliest in the rel-
ative sequence, was estimated after the
beginning of the Christian Era.?”” The
phases were inferred to be sequential and
to have replaced one another.

Carbon-14 Dates

Carbon-14 dates obtained subsequently
for two of the phases showed that the time
depth for the introduction of pottery mak-
ing had been drastically underestimated.
A level corresponding to the Ananatuba-
Mangueiras transition produced a date of
2930 B.P. £ 200 years, implying that the
Ananatuba Phase began prior to this
time** (Table 1).

Three dates from Marajoara Phase sites
extended from 1470 B.P. = 200 years to
1260 B.P. = 200 years. Two others were
rejected, one as too early to fit the relative
chronology (SI-202) and the other as too
recent (SI-200). Since the Marajoara
Phase sites are artificial mounds and occur
in the vicinity of sites and fields of earlier
phases, the SI-202 date may represent
earlier charcoal introduced during con-
struction. The recent date, 500 B.P. = 500
years, has so large a statistical error that
it 1S meaningless.

Thermoluminescence Dates

Additional dates were required to eval-
uate these results and to expand the ab-
solute chronology to the other three
phases. The availability of pottery frag-
ments from most of the excavations made
thermoluminescence an obvious tech-
nique for obtaining them. Thirty-six
potsherds were selected from 10 sites rep-
resenting all of the phases. Dating was
done at the Centre de Faibles Radioac-
tivités, Gif-sur-Yvette, using the fine-
grain method.” Well reproducible ther-
moluminescence glow curves yielded
good plateau responses. Internal doses
were calculated from the concentrations
of U, Th, and K of the samples obtained
from gamma spectrometry measure-
ments. Environmental doses were eval-
uated from gamma spectrometry of soil
samples taken from Mara)o Island. Errors
were calculated as described by Aitken
and Alldred,> and the overall accuracy of
the ages was estimated at about seven to
ten percent depending on the sample. It
should be noted that all ceramics from
Marajo6 are tempered with crushed sherd,
minimizing possible errors stemming
from differential composition.

Three Ananatuba Phase TL results are
slightly older than the uncalibrated car-
bon-14 determination, extending from
3410 B.P. = 300 to 3060 B.P. = 270 years,
but overlap when the plus/minus ranges
are considered (Table 1). Mangueiras
Phase occupations are superimposed on
those of the Ananatuba Phase at two
sites, one on the north coast (PA-JO-10)
and the other near the east coast (PA-JO-
26). The TL date of 3000 B.P. from the
transitional level at PA-JO-10 is close to
the carbon-14 date of 2930 B.P. = 200
years obtained for the transition at PA-
JO-26. The youngest TL date for the
Mangueiras Phase 1s 2870 B.P. = 190
years and corresponds to the abandon-
ment of the most recent site in the existing
seriated sequence for the phase.

The oldest date for the succeeding For-
miga Phase 1s 1940 B.P. £ 230 years.
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Table 1.—Carbon-14 and thermoluminescence dates for phases in the archeological sequence on Marajo
Island. Parenthesis indicates acceptable only within the plus or minus range.

Date BP Span Lab. No. Site Phase
550 = 500 50-1050 S1-200 PA-JO-21 (Marajoara)
600 = TL Arua

630 = 70 560-700 TL-48 PA-JO-21 Marajoara
800 + TL-88 Arua

028 = 90 838-1018 TL-162 PA-JO-36 Marajoara
1000 = TL-140 Marajoara
3§ & R TL PA-JO-6 Formiga
1200 + e PA-JO-6 Formiga
1200 = TL-160 Marajoara
1260 = 200 1060-1460 SI-199 PA-JO-21 Marajoara
1340 = i i ¥ PA-JO-6 Formiga
1370 = 200 1170-1570 SI-387 PA-JO-36 Marajoara
1430 + Gy 2 PA-JO-6 Formiga
1470 = 200 1270-1670 SI-386 PA-JO-36 Marajoara
1550 = 170 1380-1720 TL-120 PA-JO-30 Formiga
1570 = 175 1395-1745 TL-131 PA-JO-33 Formiga
1630 = 185 1445-1815 TL-130 PA-JO-33 Formiga
1660 + 188 1472-1848 TL-117 “PA-JO-29 Formiga
1705 = 200 1505-1905 TL-126 PA-JO-32 Formiga
1730 = 200 1530-1930 TL-161 PA-JO-36 (Marajoara)
1853 = 204 1649-2057 TL-132 PA-JO-33 Formiga
1862 = 210 1652-2072 TL-127 PA-JO-32 Formiga
1940 = 230 1710-2170 TL-125 PA-JO-32 Formiga
2020 = 280 1740-2300 SI1-202 PA-JO-21 (Marajoara)

(hiatus)

2870 = 190 2680-3060 TL-76 PA-JO-26 Mangueiras
2930 = 200 2730-3130 SI-385 PA-JO-26 Mangueiras
3000 £ TL-47 PA-JO-10 Mangueiras
3012 = 200 2812-3212 TL-81 PA-JO-26 Mangueiras
3040 = 270 2770-3310 TL-69 PA-JO-26 Mangueiras
3060 = 270 2790-3330 TL-79 PA-JO-26 Ananatuba
3132 + 205 2927-3337 TL-80 PA-JO-26 Ananatuba
3400 =+ TL-34 PA-JO-7 Ananatuba
3410 = 300 3110-3710 TL-78 PA-JO-26 Ananatuba

Eight samples from four sites between
Lago Arari and the east coast (PA-JO-
29,30,32,33) form a progression to 1550
B.P. = 170 years. Four samples from PA-
JO-6 extend from 1430to 1113 B.P., over-
lapping the Marajoara Phase duration.
This site 1s on the north coast, outside the
area occupied by the Marajoara Phase,
allowing the possibility of coexistence. A
chronological overlap is also implied by
the presence of decorated sherds of Ma-
rajoara Phase origin in the upper levels
at PA-JO-6.7

Three Marajoara Phase measurements,
ranging from 1200 B.P. = 200 to 928 B.P.

+ 90 years are compatible with the rela-
tive chronology and the carbon-14 deter-
minations. One appears too early at 1730
B.P. = 200 years but 1s within the plus/
minus range of the acceptable dates. The
most recent date, 630 B.P. = 70 years,
may mark the end of the Marajoara
Phase. The chronological overlap be-
tween the terminal Marajoara Phase TL
measurement of 630 B.P. = 70 years and
the initial Arua Phase TL measurement
of 800 B.P. is compatible with archeolog-
ical evidence for contact in the form of
Marajoara Phase pottery at an early Arua
Phase site on the island of Mexiana.*’
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Chronological Hiatus

There 1s a gap of some 800 years be-
tween the medians and 400 years between
the plus/minus durations of the terminal
TL date for the Mangueiras Phase and the
initial TL date for the Formiga Phase
(Table 1, Fig. 2). Although sampling
deficiencies may be responsible, several
considerations make this unlikely. First,
all sites known to the local population in
each region were examined regardless of
size and composition. Second, the non-
Marajoara Phase sites consist of relatively
small scatters of pottery fragments, few
of them decorated, making it improbable
that they would be encountered or re-
called more readily than sites of unre-

corded phases. Third, the number of sites
representing the known phases makes it
ditficult to believe that a phase lasting 500
to 900 years would not have been en-
countered. The Formiga, Marajoara, and
Arua phases, with estimated durations of
about 700 years, have the largest numbers
of recorded sites. The Ananatuba Phase,
with an estimated duration of about 400
years, 1s known from nine sites. Even the
Mangueiras Phase, which has dates span-
ning less than 200 years, is represented at
SIX sites.

Paleoenvironmental Reconstruction

A pollen profile obtained from Lago
Arari, 1n the vicinity of the archeological
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Fig. 2. Comparison of the archeological sequence on Marajé Island with episodes of aridity since the
end of the Pleistocene inferred from pollen profiles. A hiatus of about 800 years between the end of the
Mangueiras Phase and the beginning of the Formiga Phase correlates with a dry interval between about
the same time. Broken lines indicate carbon-14 dates; solid lines, TL dates. TL dates with no plus-minus
ranges represent measurements for which average (internal and external) doses were used for calculating
ages. Unacceptable results on Table 1 are not included.



250

sites, reveals dramatic changes in the
vegetation® (Fig. 3). A carbon-14 date of
2590 B.P. = 100 years (Beta-2289) iden-
tifies the portion of the sequence of in-
terest here. Tree pollen constituted some
70 percent of the sample earlier, but by
this date the proportion had declined to
about 30 percent. After an increase, it
continued to decline to about 15 percent
and the dominant vegetation consisted of
herbs and grasses. The dates and ecolog-
ical considerations make it likely that the

-
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Fig. 3. Pollen diagram from a core obtained in
Lago Arari showing fluctuations in arboreal vege-
tation and their estimated correlations with the in-
ceptions of the archeological phases. A carbon-14
date of 2590 B.P. *+ 100 years, obtained from a level
in which tree pollen was declining, falls within the
hiatus in the archeological sequence.*
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Ananatuba Phase arrived when forest was
dominant. The terminal Mangueiras
Phase date correlates with the increasing
abundance of grasses, which would have
diminished the possibilities for slash-and-
burn agriculture and affected the kinds
and abundances of many wild foods.

After an interval of uncertain duration,
forest pollen increases to about 40 per-
cent. The initial date of 1940 B.P. for the
Formiga Phase i1s compatible with evi-
dence from pollen studies elsewhere in
the lowlands for termination of this and
interval about 2000 B.P.'3%% Somewhat
later, tree pollen declines to about 30 per-
cent, increases again to about 38 percent,
and then declines to the present ratio of
about 10 percent (Fig. 3). The latter fre-
quency is comparable to what prevailed
during the earlier long interval and con-
ditions today may resemble those at that
time.

Elsewhere in the lowlands, more tran-
sitory arid episodes inferred from paly-
nological changes have been dated about
1500 B.P., 1200 B.P. and 700 B.P.!* The
first estimate coincides with the earliest
date for the Marajoara Phase and the last
with the arrival of the Arua Phase, sug-
gesting that climatic fluctuations may
have contributed to the population move-
ments implied by these intrusions.

Evidence from Other Regions

After encountering the hiatus in the
dates for the archeological sequence on
Marajo, we examined other regions with
sufficiently large numbers of dates that
gaps were unlikely to reflect inadequate
sampling. A series of more than 90 car-
bon-14 and TL dates from sites on the
middle Orinoco in Venezuela (Fig. 4) ex-
hibits a similar hiatus between 2605 B.P.
+ 85 years (I-9519) and 1740 B.P. = 100
years (QC-323); a series of 24 dates from
the lower Orinoco has a hiatus between
2440 B.P. = 75 years (SI-865) and 1470
B.P. = 70 years (SI-864) interrupted by a
single date.” At the opposite margin of

o —
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Fig. 4. Carbon-14 and thermoluminescence dates from archeological sites on the middle Orinoco, showing
a hiatus similar to that observed on Maraj6.” Archeological sequences: 1, 2,2 3,7 4% 5% Arid periods:

1,323

Amazonia, on the llanos de Moxos of Bo-
livia, a sequence of 38 dates has a gap
between 2685 B.P. = 145 years (SI-5876)
and 1705 B.P. £ 75 years (SI-4119). Dif-
terences in the dates of inception and ter-
mination of the hiatus are to be expected,
given the large geographical separations
of the regions and their locations on op-
posite sides of the equator. All these re-
gions are now dominated by savanna and
unsuitable for agriculture.

Declines in density of settlements and
discontinuities have been reported during
this interval in other parts of the world.
Wendland and Bryson® identified glob-
ally synchronous environmental discon-
tinuities by comparing more than 800
carbon-14 dates and synchroneities in the
appearances and terminations of 155 cul-
tures based on some 3700 carbon-14
dates. The most significant discontinuities
occurred at 2760 B.P. in the botanic se-
quence and 2510 B.P. in the cultural se-
quence.

Tabulating densities of sites according
to the principal cultural periods from
Early Neolithic (5000 B.C.) through the
Iron Age (A.D. 1000) showed a decline

during the first millennium B.C. when
the weather was cooler and moister.® In
northwest India, the end of the Harrapan
Period coincides with the inception of an
interval of exceptionally low rainfall be-

tween about 3800 and 2000 B.P.%!

Conclusion

The coincidence between palynological
evidence for the replacement of forest by
grasses and herbs on Maraj6 Island and
archeological evidence for a hiatus in cul-
tural sequence between about 2700 and
2000 B.P. provides the first direct evi-
dence for the impact of climatic change
on the prehistoric inhabitants of lowland
South America. The proportion of grass
pollen today is comparable to that during
the arid episode, and 88 percent of the
eastern half of the island 1s now judged
unsuitable for agriculture.” Similar cli-
matic conditions in the past would have
reduced or eliminated food resources
available earlier. The prehistoric popula-
tion may have responded by abandoning
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the 1sland or by fragmenting into nuclear
families and subsisting as roving hunter-
gatherers, as surviving Amazonian tribes
such as the Kayapo still do during part of
each year.* Either option would have left
a hiatus 1n the archeological record.

The existence of gaps of similar ages in
local archeological sequences on the
northern and southwestern margins of
Amazonia 1s compatible with the evi-
dence for climatic deterioration on a
global scale during the first millennium
B.C. The resulting subsistence stress
could have been resolved in several ways
and heterogeneous distributions of lan-
guages and cultures in Amazonia suggest
that emigration was a frequent option.

As more archeological and paleocli-
matological data become available, it-
should be possible to detect local
differences 1n the intensity of climatic
fluctuations and their effects on prehis-
toric human adaptation. These data are
not only relevant to understanding the
past; they are critical for designing suc-
cesstul long-range programs of present
and future land use.
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