Extended Response to eLetter from Giresse et al.

Dirk Seidensticker* Wannes Hubau' Dirk Verschuren® Cesar Fortes-Lima$

Pierre de Maret? Carina M. Schlebusch! Koen Bostoen™*

28 April 2021

Giresse et al. (1) question our evidence for population collapse in the Congo rainforest from 400 to 600 CE
(2). We welcome this opportunity to show that their critique is unfounded, as it appears to be based partly
on unsubstantiated claims and partly on not considering multiple lines of evidence that are each presented
in a designated Results section of our paper (2), and that besides the cross-regional summed probability
distribution (SPD) of archeological 14C-dates are key to the notion of a population collapse between the
Early Iron Age (ETA) and Late Iron Age (LIA) in Central Africa.

First, Giresse et al. claim that radiocarbon (14C) dates “were not selected following strict verification of
their sedimentological, environmental or cultural context”. However, they overlook our transparent system
for classification of archeological 14C-dates according to relevance and reliability (table S1 and Methods in
(2)). They also overlook our sensitivity analysis on the outcome of the demographic reconstruction when
using a less stringent selection of available 14C-dates (fig. S6 in (2)). In fact, we did screen and verify every
single 14C-date, and critically assessed all possible biases. To illustrate the power of our classification system,
and hence the robustness of our results, we reran our analysis using only dates on “autochthonous charcoal
from hearths or pits” (Fig. 1; n=416; mainly from class Ia; table S1 in (2)) which according to Giresse et
al. “signify the true age of the initial deposition”. This suggests an even stronger population collapse in the
400-600 CE period, both confirming our conclusion and indicating that the addition of other archeological
14C-dates (class Ib-d) does not compromise our main result (Fig. 2A in (2)). We also note that although
early use of the (SPDs) of 14C-dates as a proxy for temporal variation in human population density was
vulnerable to criticism (reviewed in (3)), the package rcarbon (3-8) which we have used, has addressed these
concerns (see Methods in (2)).

Our second line of evidence in support of the ancient population collapse in Central Africa is the near-
simultaneous occurrence of bimodal SPDs in eight distinct regions (Fig. S5 in (2)) together covering the
totality of the Congo rainforest (Fig. 1 in (2)). Hence, this pattern is not “observed only in a small number
of forest sectors” as claimed by Giresse et al. Our third line of evidence is the striking decline in both the
number and distribution area of pottery styles (Fig. 3 in (2)) in the exact time window when the SPD reaches
its minimum (Fig. 2 in (2)). Our fourth line of evidence is the significant differences between EIA and LIA
ceramics (fig. S1 in (2)), suggesting a severe cultural rupture between the two periods. Moreover, both the
ETA and LIA display a clear two-phase structure, with shifts in the number and mean distribution area of
pottery styles reflecting a transition between phases of demographic expansion and regionalization. Our
sixth line of evidence, finally, is the evolution of effective population sizes in previous generations inferred
from genetic data (Fig. 4 in (2)), corroborating not only the population collapse and the spread-over-spread
model of Bantu Expansion, but also the significance of the LIA resettlement which Giresse et al. question in
particular. As emphasized in our Discussion (2), it is the unmistakable congruence between these radiocarbon,
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Figure 1: Sensitivity analysis to Fig. 2 in (1), showing the temporal variation in the activity of ancient
pottery-producing communities in the Congo basin over the past 4000 years, using a subset of most reliable
radiocarbon dates presented in (1). Only dates from pit features or metallurgical context (hearth or furnaces)
were selected (n = 416). Gray background shading represents the 2-Sigma uncertainty envelope of summed
probability in a logistic model of hypothetical population growth drawn from the same 14C datasets. Color
shading demarcates periods of more or less intense human activity, defined as time windows during which the
observed SPD surpasses (blue) or falls below (red) one (light shading) or multiple (dark shading) growth
models.

pottery and genetic data which persuaded us of the undeniable reality that a population collapse did occur in
the Congo rainforest between 400 and 600 CE, despite remaining uncertainty about each line of evidence
when considered in isolation.

Several claims made by Giresse et al. (1) are incorrect or unsubstantiated. For example, we do not suggest
“that the Congo rainforest (A) and the adjacent woodland areas, including Bioko Island (B), experienced two
early peaks in human activity [...] followed by a temporary setback”, but instead that the two subsequent
peaks in ETA activity are observed in Cameroon (region A) and Gabon (region B). Giresse et al. appear
to confuse panels A and B in Fig. 2 with the region labels A-J in Figs. 1 and S5. Giresse et al. further
speculate that “population densities [in the EIA] were low and the villages probably widely spread out”
but fail to provide evidence for this speculation. However, connectivity analysis of georeferenced sites with
well-described pottery styles (data S4 in (2)) shows that the median distance between a site and its four
nearest neighbors with the same pottery style is only 35 km (Fig. 2), suggesting a relatively dense network of
well-connected villages. Today, the vast network of tributary waterways in the Congo River Basin constitute a
major transportation system connecting thousands of villages, and likely it had the same connective potential
in the past (9).

Notwithstanding its title, the bulk of the commentary by Giresse et al. (1) does not focus on the occurrence
of a population collapse an sich but on its possible drivers and the two waves of immigration into the Congo
rainforest. Giresse et al. argue that “attribution [of the population collapse] to an epidemic needs to be
substantiated by independent evidence”. On this point we agree, as stated explicitly in our paper ((2), p. 7).
Highlighting their own work, Giresse et al. further suggest that “the climatic history of the Central African
rainforest remains far from being clarified”, as “[only] the coastal regions of Gabon and Congo are so far
[...] properly documented (10-12)”. Given that this result represents at least 30 years of targeted effort, we
suggest that it is perhaps due to the extreme scarcity or even absence of high-quality paleoenvironmental
archives in the Congo basin permitting discrimination between hydroclimate history itself and the site-specific
vegetation response to that moisture-balance variability. Therefore, we opted to rely on current understanding
of large-scale tropical climate dynamics at multidecadal to multi-century time scales, and how the resulting
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Figure 2: Median distances of sites pertaining to the same pottery group. Distances were calculated by
constructing a network for each pottery group with more than five sites. For each group, sites were connected
with their four nearest neighbours using the knearneigh() function provided by the spdep R-package. The
summary of median distances of all groups (a) shows that sites are often about 20 to 45 km apart with a
median distance of 35 km. Longer distances are rarely to be observed. The temporal distribution varies
through time but follows the general trends presented in Fig. 3 in (1).

climate variability is expressed in high-quality hydroclimate archives from regions of moist tropical Africa
immediately adjacent to the Congo basin (reviewed in (13)).

In summary, our study is the first to consider all relevant 14C-dates currently available from the Congo
rainforest and adjacent areas, and subject them to transparent quality screening. Also it is the first to consider
all relevant pottery finds from the Congo rainforest, and to analyze their abundance, distribution and style in
a comprehensive manner. It is mainly the striking congruence between these two comprehensive datasets
which provides convincing proof that the EIA and LIA in the study area were separated by a population
collapse dated to 400-600 CE. At the same time we do not pretend that our study has fully resolved the
cause of this collapse.
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