Considering change with archaeological data: reevaluating local variation in the role of the
~4.2k BP event in Northwest China

Abstract

Over the past two decades, environmental studies in research on prehistoric China have been gaining
popularity and importance. For Northwest China in particular, climate change, especially the so-called
~4.2k BP event has been seen as the main reason for an alleged collapse of Late Neolithic societies and a
transition to pastoral-heavy economies and mobile lifeways. Yet, these explanatory models tend to rely
on limited archaeological and environmental data and non-contemporaneous historical data, resulting in
simplistic causal relationships between environmental changes and social response.

This paper re-evaluates the Incipient Bronze Age in China's Northwestern region, discussing evidence for
climate change and its exact dates, as well as textual and archaeological evidence. We argue that the old
narratives perpetuating the image of a dichotomy between Steppe and Sown are inaccurate, while large-
scale models of region-wide subsistence change in response to climate cooling tend to disregard local
developments and group-specific responses as well as chronological issues. Focusing on the Xindian and
Siwa archaeological phenomena, this paper provides a view into sub-regional responses to this climate
event, warning against simplistic broad-brush reconstructions and calling for both a return to
archaeological fundamentals and large-scale intensive fieldwork and interdisciplinary studies involving
archaeologists, paleobotanists, zooarchaeologists, isotope specialists, and climate scientists.
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Introduction

Environmental studies linking climate change and social transformation in prehistoric China, have been
gaining popularity and significance over the past two decades (e.g., Guo et al., 2014; Jia et al., 2018; Zhang
et al., 2006). The so-called ~4.2k BP event has played an important role in this growing body of literature,
where it is often seen as a pivotal moment in the development of Chinese civilization (Gao et al., 2007;
Huang et al., 2011; Li et al., 2014; Liu and Fang, 2012; Wu and Liu, 2004). The alleged collapse of Late
Neolithic societies supposedly triggered by this event is believed to have fostered the creation of the first
state in the Yellow River Valley during the subsequent Bronze Age. This development supposedly went
hand in hand with radical changes in subsistence strategies — the set of practices employed by a group to
obtain food — and socio-political realities of the people living outside of that region (An et al., 2005; Li et
al., 2017; Liu, 2000; Liu et al., 2010).

For the northwestern part of modern-day China, namely the provinces of Gansu and Qinghai, climate
change has been enlisted to explain a transition to pastoral-heavy economies and mobile lifeways during
this period (e.g. Hou et al., 2009; Liu and Feng, 2012). Yet, many of these models of cultural developments
and their environmental correlates rely on limited proxies and archaeological data sets, resulting in
varying reconstructions of the local groups and their changes over time (see Yang et al., 2019). The ways
in which archaeologists have reconstructed the social, political, and economic systems in the Northwest,
have been heavily influenced by traditional narratives regarding the non-Han identity of the people
inhabiting this region in prehistory (Hu, 1980; Li, 2006; Wang, 2012). In fact, by drawing upon ethnic
attributions found in later texts, new environmental models have reinforced old narratives perpetuating
the image of a dichotomy between Steppe and Sown and pushing their appearance well into the deep
past (see Di Cosmo, 2002 for a discussion of these historical narratives).

This paper aims at reevaluating the incipient Bronze Age in China's Northwest with a critical eye on these
models, be they based on (mostly later) historical texts or (rather limited) environmental and
archaeological data. We argue that blanket statements have been made that subsume local variations in
the aftermath of the so-called ~4.2k BP event. We focus on the Xindian and Siwa archaeological cultures
as they provide a window into sub regional responses to this climatic event. Found mainly the modern
province of Gansu, these cultures have often been seen to have undergone changes in economic
strategies that let them to practice more intensive pastoralism and even nomadism. Unlike the areas
directly to their north, namely the Hexi corridor and Eastern regions of Xinjiang, where recent application
of stable isotopic analysis has been conducted to better understand the relationship between diet and
climate change, this part of Gansu has seen only partial archaeological work. However, even with the
limited archaeological data that exists for Siwa and Xindian cultures, much can be said about what did not
happened in light of the so-called ~4.2k BP event. To do so we provide an overview of related
developments in archaeological research over the past two decades and new approaches to its study and
analysis. By showing stability and resilience among these communities, we question the simplistic causal
relationships between environmental changes and social responses assumed in much recent research.

Climate and social transformation in Northwestern China during the 4" millennium BP

According to our current knowledge, in the Northwest the Neolithic-period Yangshao material common
throughout much of northern China was followed by a localized variety of painted pottery referred to as
Majiayao. These wares underwent some stylistic changes commonly grouped into three sub-types,
Majiayao, Banshan, and Machang generally interpreted as subsequent phases (Shui, 2001). All of these
ceramic types are associated with large sites and a settled agricultural mode of subsistence (Xie, 2002).
The subsequent Qijjia archaeological cultural phenomenon known for its metallurgy and common
throughout Gansu and parts of Qinghai, is also assumed to be agricultural with much evidence for pig



rearing, while bones of other animals such as sheep/goat, dog, cattle and horses are much less common
(Dong et al., 2014; Womack et al., 2017).

Following the fragmentation of the Qijia (roughly 2300-1500 BCE and see Jaffe and Flad 2018), a number
of different ceramic traditions sprang up during the Second and First Millennia BCE (Table 1). These
different ceramic types have been the basis for defining the archaeological cultures of Siba (1900-1500
BCE) and Kayue (1600-700 BCE) in the northern parts of Gansu and Qinghai, and the Xindian (1600-600
BCE) and Siwa (1400-700 BCE) in the Center and Eastern part of Gansu (Womack et al., 2017). Both Xindian
and Siwa are believed to have derived directly from Qijia and to have continued to influence each other
over time (Li et al., 2010; Wang, 2012), however, the nature of this supposed connection between Siwa
and Xindian is not clear and based solely on sporadic finds of items stylistically assigned to one culture in
sites of the other (e.g., Nan, 1989; Rawson, 2013; Xie, 2002; Zhongguo, 2006).

Table 1. Major archaeological cultures in Northwest China and their dates (after Womack et al. 2017)

Culture Phase Approximate Dates BCE
Yangshao 5000-3000
Majiayao 3300-2650

Banshan 2800-2300

Machang 2300-1950
Qijia 2300-1500
Siba 1900-1500
Kayue 1600-700
Xindian 1600-600
Siwa 1400-700

A number of related issues, including long-held historical narratives, have shaped Bronze Age Gansu
archaeological scholarship. Firstly, this region traditionally has been considered peripheral to the central
formation of Chinese civilization (Li et al., 2010; Shui, 2001). Wang Hui’s (2012) survey of the cultural
development of the Tao River Valley is a prime example: for the period prior to the 2" millennium BCE,
Wang refers to the Neolithic cultures inhabiting this region as a variant of early Chinese culture, while in
the 2" millennium, with the Xia, Shang, and Zhou firmly established in the Central Plains, he does not
consider archaeological cultures in the West to be part of ancient Chinese civilization anymore. He sees
their return into the larger Chinese cultural milieu only when the Qin conquest brings them under direct
rule, a task completed more fully by the Han period in the late last millennium BCE and the early first
millennium CE.

Secondly, publications discussing the Siwa and/or Xindian often link them to the so-called “barbarian
tribes” mentioned in historical texts who lived alongside these “Chinese” states, but in regions peripheral
to the early Chinese dynasties in the Central Plains. Some view the Siwa culture’s earlier variant as linked
to the Qiang, while the later variant they see as identical to the Rong mentioned in later historical texts
(Hu, 1980:123-124; Zhao, 1989; Zhongguo, 2006:96). Ohers have identified Xindian with the Qiang tribes
(Wenwu, 1979; Xie, 1985; and see Cheung et al., 2017a). Furthermore, given the prominence the
archaeological cultures of the Central Plains enjoy within archaeological debates in China, the societies
inhabiting outlying regions such as the Northwest are often seen as inferior, passive receivers of cultural
influences coming from the “core” of Chinese culture on the one hand (Jun, 2004; Lu, 2013; Zhao, 1989)
and mere transmitters of innovations from further west such as bronze technology and new domesticates
such as wheat and barley on the other.



What feeds into these views, and even demands that the Siwa and Xindian be considered an ‘Other’ to
the Chinese in the East, is the notion that the inhabitants of these regions practiced pastoralism — often
seen as exclusively so — as an important component of their economy rather than being settled
agriculturalists like the inhabitants of the Central Plains. In the Northwest, pastoralism is believed to have
replaced the dominant rain-fed agricultural economy focused on millet that was practiced throughout the
3 and 2" millennium BCE (Li et. al., 1993; Shui, 2001; Xie, 2002; Xu, 1988).

In recent years, arguments for a dominant pastoral subsistence base —i.e. a diet heavily reliant on animal
derived foods — for the inhabitants of the northern zone have been bolstered, allegedly, by environmental
studies that view the aftermath of climatic events in the late 3™ millennium BCE as demanding this shift.
Linking the ~4000 cal. BP climatic event (aka the 4.2k BP event) to cultural changes is a recurring theme
in the reconstruction of socio-cultural change in ancient China. Scholars have argued that during the
Holocene a number of global climatic fluctuations occurred. The ~4.2k BP event, one of the most dramatic
of these changes, is characterized by mostly cooling at upper latitudes and drying at the middle and lower
latitudes (Mayewski et al., 2004; Paasche, 2009; Wanner et al., 2011) or simply as ‘dry north and wet
south’ (e.g., Tan, 2018). In Northern China, Inner Mongolia, Qinghai and Gansu, the added aridity is
believed to have resulted in the collapse of many of the existing societies and the eventual transition from
agriculture to a heavily reliance on pastoral economies and even limited nomadism (An et al., 2005;2010;
Hou et al., 2009; Liu and Feng, 2012; Wu and Liu, 2004).

It is important to point out that a great deal of disagreement and debate exists in the paleoclimatic
literature regarding the so called ~4.2BP event (see recent overview in Rousseau et al., 2019), including
the nature and location of its impact in China (e.g. Arz et al., 2015; Goldsmith et al., 2017; Maher, 2008),
the actual change it brought about (i.e. cold and dry or warm and wet) as well as internal variations during
this period (e.g. Li et al., 2014; Zhang et al., 2018) and the dating of this event, its start, duration and end
(e.g. Jones et al., 2016; Nakamura et al., 2016, Railsback et al., 2018 and see overview in Jaffe et al.
forthcoming).

Consequently, contrary to views espousing widespread socioeconomic changes throughout Northwest
China, we argue that as the precise dates of many of the archaeological cultures in this region are still
debated, any proposed direct impact by a given climate event on these societies needs to be
demonstrated rather than assumed (Blaauw, 2012; Butzer and Endfield, 2012; Carelton and Collard, 2019;
Izdebski et al., 2016; Jaffe et al., 2019; Kintigh and Ingram, 2018; Xopalki et al., 2016). In other words,
before we can establish causality between climate events as bringing about the collapse of Qijia
agricultural communities and the subsequent transition towards nomadic pastoralism, we need to
establish correspondence between these data sets. This is to say that given the disagreement over
chronological schemes, it may turn out that the ~4.2k BP event happened before or after the end of the
Qijia period and the emergence of ceramic facies that characterized different archaeological cultures in
subsequent periods (for the most recent dates consult Brunson et al., 2020; Dittmar et al., 2019; Jaffe and
Flad, 2018; Womack et al., 2017). Indeed, there is considerable debate on all of these dates as they are
based mostly on typo-chronological assessments on ceramics excavated from graves, combined with very
limited stratigraphic evidence from settlement sites and even fewer radiocarbon dates. For Qijia, for
instance, beginning dates cited by different scholars range from 2,300 to 2,100 and the end dates range
from 1,900 to 1,500 (e.g., Chen, 2013; Wang, 2012; Xie, 2002), with recent radiocarbon dates suggesting
later end dates (Brunson et al., 2020).

Many of the studies cited above are faced with other constraints that render the acceptance of causal
relationships between climate change and social action problematic. For instance, most of the



archaeological data utilized in these studies geared to show impacts of climate events on human societies
are derived from the Chinese Cultural Relics Atlases, a series whose volumes are published separately by
province. In these recent papers, the sites documented in the atlases are tabulated to show a decline in
total numbers of archaeological sites as well as changes in their location in the landscape (e.g. Guo et al.,
2014; Liu and Feng, 2012; Wagner et al., 2013). For example, Hosner et al. (2016) argue for a dramatic
drop in the number sites post 2000 BCE and Dong et al. (2013a and 2013b) suggest that the Kayue, whom
they see as an ethnic group, migrated to higher altitudes where lower temperatures were the norm.

However, there are several critical issues with the Atlas data that make their use limited (see Jaffe et al.
forthcoming for a detailed overview). The data compiled in them are a combination of the results of the
first and second National Cultural Relics Survey (1956 and 1981-1989 respectively) and further field
research conducted since. The surveys underlying these data have often focused on locations were people
had reported finds or where finds were expected to occur (such as in particularly fertile river valleys). The
data collected in these volumes therefore cannot accurately reflect past preferences in settlement
location. Furthermore, the majority of these sites remain unexcavated and their date has been assessed
solely on the basis of a small number of sherds found on the surface. Additionally, treating all binary
reporting of a site assigned to a certain archaeological culture and/or period as reflecting equal human
activity without paying attention to the type and intensity of finds is highly problematic, again, making
reconstructions of actual socioeconomic dynamics difficult (see McCoy, 2017). Indeed, one can hardly
reconstruct sociopolitical organization, ethnic identity or political affinity on the basis of ceramic styles
alone, and the identification of ceramic styles and identity groups is highly problematic as well (Hein,
2016). While ceramics are the most ubiquitous type of finds and can be used in typochronologies for
assessing changes over time and differences between various regions and groups, archaeological cultures
thus defined should not be equated with cultures in the broader sense of identity groups, let alone
peoples or ethnic groups. Accordingly, we cannot assume that all sites sharing the same ceramic styles
necessarily practiced the same form of subsistence — something that can only be shown through carful
excavation of residential contexts at each individual site.

We are not the first to call for caution when discussing the connection between subsistence systems and
climate change. Following a growing number of papers finding a post 1600BCE date for the development
of wheat and barley agriculture in this and adjacent regions (e.g., Atahan et al., 2011; Flad et al., 2010; He
etal., 2017; Lee et al., 2007; Li et al., 2007; Ma et al., 2014), the causal relationship between the so-called
~4.2k BP widespread event and local socio-economic responses is being reevaluated. For instance, Yang
et al. (2019) have recently argued for a mixed relationship between climate change and social outcomes
throughout prehistoric China. While most of the above work has focused on the Hexi corridor in the north
and implications of their results for the societies inhabiting it, healthy skepticism should be extended to
include the Xindian, Siwa, and other archaeological cultures to the south — particularly when we
remember that they post-date the ~4.2kBP event by at least half a millennium into the 15 millennium BCE.

In most of these studies pastoralism remains poorly defined beyond a mention of a decrease reliance on
grains (such as millet) and the raising of sheep/goat or cattle, as opposed to pig husbandry and intensive
agricultural production (though long range herding and increased mobility are often implied e.g., Jaang,
2015; Wu and Liu, 2004). Numerous scholars have challenged the application of wholesale nomadic
pastoralism onto past societies and argue that these are later developments (see in Jaffe, 2020).
Furthermore, pastoral economies encompass a wide range of herd management strategies, mixed with
agricultural reliance and sedentary preferences (Arbuckle and Hammer, 2018; Honeychurch and
Makarewicz, 2016). The actual relative proportion of grains, animals and their products, as well as other
aspects of the societies in question, including the built environment, must be taken into account. Carful
excavation of domestic settings and analysis of ceramic and lithic assemblages, coupled with robust



zooarchaeological and paleobotanical studies provide the best methodology to ascertain subsistence
practices (e.g., Marom et al., 2019; Shelach, 2009; Bogaard et al., 2017). In fact, recently, with the
introduction of stable isotope analysis, a complicated picture has begun to emerge where grains remained
important, but with varying degrees, among the many different communities that inhabited this region
during the 3 and 2" millenniums BCE (and see discussion section below).

Finally, we point out the complex issue of historical framing that has influenced the reconstruction of
communities inhabiting the region. These reconstructions tend to be a product of the projection of more
recent historical periods onto the deeper past: a heavy reliance on pastoralism characterized the economy
of people inhabiting these region during later periods, such as the Xiongnu (3™ c. BCE to the late 15 c. CE)
who did, in fact, practice nomadic pastoralism, and whose mobility was a defining factor of their social
and cultural organization (Brosseder and Miller, 2011). Later historical texts such as the Shiji or Hanshu
reported that these regions were inhabited by non-Huaxia people demarcated by differing subsistence
practices namely pastoral nomadism. Inadvertently, several of the abovementioned studies
anachronistically project later historical realties onto the deeper past, realities that further structure the
nature of interactions between these societies as well (and see Bunker and Arthur, 1997; Di Cosmo, 2002;
Shelach, 2009). Shui (2001:276-283), often cited as a key study on the economic nature of early societies
in Northwest China, has actually warned that we should not attempt to equate the Siwa, Xindian, or Kayue
with the Qiang or Rong barbarians mentioned in historical accounts, noting that these terms were generic
enthnonyms in the sense that they were used to describe the multitude of peoples that existed to the
West of the Zhou. Indeed, there is the additional problem that the historical texts in question are of
considerably later date than the archaeological evidence in question, and were furthermore written by
people located in the Central Plains with no direct evidence of how people in Northwest China lived.

In sum, the combination of a strong historical narrative complemented by approaches equating ceramic
styles with bounded ethnic groups inhabiting this region have produced decades of preconceived notions
regarding the sociopolitical relates in Gansu. Rather than challenge these narratives, the introduction of
climate science has, to date, mostly bolstered these reconstructions by supposing perceived wide-scale
impacts of global climate events. What has yet to be reevaluated, and is indeed often overlooked in many
of the studies cited above, is the archaeological data itself. Below, we overview two major archaeological
cultures that have played a prominent role in the hypothetical post ~4.2k BP collapse and transition to
pastoralism, Siwa and Xindian (for a comparable study on the earlier Qijia culture which spanned this
period see Jaffe et al. forthcoming). In doing so we highlight the importance of evaluating the localized
data when addressing the impacts of large-scale events such as the case of the ~4.2k BP event.

The archaeological evidence

Prior to the work of the Swedish geologist Johan Gunnar Andersson in the early 20™ century, very little
was known about the Chinese Neolithic, and Northwest China had not yet been explored archaeologically.
When he encountered high-quality painted pottery during his work in Henan, European archaeologists
suggested to him that these were the outcome of migration from Eastern Europe (Andersson, 1925;
Fiskesjo and Chen, 2004). During work conducted in 1923-24, Andersson discovered a large number of
settlement and grave sites characterized by hitherto unknown types of pottery. Based on a combination
of stratigraphy and ceramic typology, he defined a number of new archaeological cultures and suggested
a first chronology for the region (Andersson, 1943). The chronology soon had to be revised, however, as
Andersson had erroneously placed Qijia at the beginning of the local cultural development. That
chronology was soon challenged and corrected by Xia Nai (1961), and the absolute dates had to be
adjusted throughout subsequent periods, however, the culture names established by Andersson are
mostly still in use today, albeit with dates that have been adjusted again and again based on new finds
and scientific dates (Table 1).



Subsequent decades have mostly seen salvage archaeology overseen by the Gansu Provincial Institute of
Archaeology, punctuated by bursts of intensive fieldwork on various occasions (Shui, 2001; Wang, 2012).
The latter have focused on regional surveys following important waterways (e.g., Gansusheng et al., 2008)
and the systematic excavation of cemeteries (e.g., Zhonguo, 2006). Shui Tao’s (2001) work is most often
cited as providing archaeological support for the existence of pastoral economies in the Northwest during
the second millennium BCE. In the late Qijjia period, Shui (2001:291) argues, there might have been a shift
toward a pastoralist economy as the increase of sheep/goat bones at sites of that period suggests. Yet, as
there is very little evidence and all of it from graves, this view is not universally accepted (Shelach 2009:50).
Siba, now also referred to as Huoshaogou culture, overlaps chronologically with Qijia but is located further
west, mostly in the western part of the Hexi corridor, and is known for millet agriculture and pig rearing
as well, but also animal husbandry and metallurgy (Chen, 2012; Shui, 2001). Partially based on the lack of
plant remains at related sites, Shui (2001:291-4) argues that Siba as well as the later archaeological
phenomena of Xindian, Siwa, and Kayue had a pastoralist economy. About Kayue, very little is known and
only very few sites are assigned to this archaeological culture.

In the present paper, therefore, we concentrate on the better-documented archaeological phenomena of
Siwa and Xindian (see Table 2 and Figure 1). As they are found mostly in Gansu province focusing on these
archaeological cultures further provides a sub-regional inspection into the aftermath of the widespread
~4.2k BP event in Northwest China. Below, the data for each of them is discussed in turn, paying particular
attention to evidence that allows for inferring subsistence patterns. These come from brief and full site
reports (where available) published as full manuscripts or journal entries (for an overview of the
differences between these data types see Selbitschka 2018). Together they represent nearly all available
published excavated and systematic survey work on the Siwa and Xindian archaeological cultures (for a
recent survey of all mentioned Siwa archaeological material found and reported see Yang 2013; for a study
of the Qijia culture in light of the ~4.2k BP event and the many problems with using atlas data see Jaffe et
al. forthcoming; for an overview of Xindian material see Jaffe et al. accepted).

Siwa

The Siwa archaeological culture was defined by Andersson based on the ceramics found in graves at
Siwashan in Lintao County, most striking among them double-handled jars with saddle-shaped openings
(Figure 2) that came to be seen as characteristic for Siwa (Andersson 1925). Andersson assigned them to
the fifth culture phase in his six period prehistoric sequence of the region (Andersson 1943: 179-185).
Subsequent work by Xia Nai (1949) lead to the conclusion that the Siwa Culture was native to Gansu, and
that the saddle-shaped mouth jar was a development based on of the ceramic styles of the Machang and
Banshan phases of the Majiayao (3300-1950 BCE) painted pottery tradition combined with later Xindian
influence.

Following survey work in the 1950’s and 1960’s, the Siwa archaeological culture was further separated
into two variants: the older Siwashan variant and a new ‘Anguo style’ pottery tradition (Gansu, 1960:22),
but most scholars simply refer to all remains and sites collectively as Siwa. The majority of pottery is plain-
ware, unpolished and undecorated, but some added plastic ornamentation (applique) is known as well.
Several vessels are decorated with inlaid stones and beads. Among Siwa assemblages, painted ceramics
are rare, while they are common in the contemporaneous Xindian or the earlier Majiayao culture (Shui,
2001:220-221). Pottery was made by slow wheel and often necks and handles were added (Xie, 2002:193-
4). The surface is often spotted with color imperfections such as fire clouds. The saddle-shaped mouthed
vessels account for the vast majority of all vessels found at Siwashan and Anguo sites and are the defining
feature of all Siwa material (Xie, 2002:193). In reality, excavated Siwa period sites are mostly cemeteries
and all archaeological date are found in funerary contexts.



Sites with Siwa-type ceramics are mostly located in the Tao River Valley and around the modern-day
Gansu provincial capital of Lanzhou. At the Mogou cemetery (better known for its Qijia period burials),
excavations in 2009 revealed 21 Siwa graves (Gansu and Xibei, 2014). Unlike the Qijia graves that were
arranged in orderly rows, the Siwa tombs are scattered throughout the cemeteries, some cutting into
earlier Qijia graves. They exhibited considerable variations in shape and form, number of grave goods,
types, their style, the number of individuals interred in them, and how individuals of different age and
gender where treated. Metal artifacts are quite rare and limited to ornaments such as earrings and
bracelets (Gansu and Xibei, 2014:34-38).

Variation was very much the norm, both in and between sites a fact further calls into question the idea
that the Siwa were a single ethnic group who shared an overarching cultural framework that bound them
together. Even community-specific mortuary practices were not adhered to by all, resulting in a situation
where some cemeteries displayed great variation. The Siwashan cemetery exhibited signs of cremation
burial practices alongside inhumation, while at Zhangi graves display uniform burial patterns, all of them
inhumations (Gansu, 2012). All graves are rectangular in shape, most have a stepped platform second-
level ledge with artifacts placed on them while others are fashioned with niches directly above the head
of the interred. The vast majority of tombs are single burials where the deceased was placed in an
extended supine position. Many skeletons were dismembered, suggesting that secondary burial practices
were common (Gansu, 2012:37).

At Langiao, nine rich graves were placed side by side (Gansu et al., 1987). Some graves displayed evidence
for intentional removal of skulls or upper limbs — leading the excavators to speculate on the importance
of secondary burial practices for this community as well. Several white stones were found in the upper fill
of these graves, which might have been placed there by the mourners as graves markers (Gansusheng et
al., 1987:670). Of note are a number of unique carvings. Possible connection to Chinese script is unclear,
though some similarities to characters known from the Late Shang dynasty capital are noted (Gansu et al.,
1987:682).At lJiuzhan, located on the upper tributaries of the Jing River, over 100 graves have been
excavated along with two horse and chariot pits (Wang and Shui, 1997). The cemetery spanned several
hundreds of years (~1400-700 BCE), but retained a fairly uniform burial style through its use. All graves
were rectangular and shallow with only a few ceramic vessels placed as funerary offerings. Although
Western Zhou type ceramics were found alongside Siwa pottery in the residential area (Wang and Shui,
1997:326), they were almost nonexistent in the cemetery, which was dominated by jars with saddle-
shaped opening. In contrast, at Xujianian, Western Zhou style pottery were part of the mortuary
assemblage, as were Zhou style Bronze weapons (Zhongguo, 2006:40, 69-76). Over a 100 graves have
been excavated along with two horse and chariot pits. The burial practices at the site were far from
uniform, graves varied widely in terms of their shape, grave goods quality and quantity, the number of
individuals interred in them and how they were laid to rest (Zhongguo, 2006).

Siwa residential remains are rare — quite possibly the result of where archaeologists have focused their
attention (namely the excavation of graves and cemeteries), rather than on actual reflection of
architectural preferences of these communities. At Zhangji, two structures have been unearthed: F1, the
better persevered of the two, is a rounded semi-subterranean structure with a hearth and several post
holes. The doorway faces north and is roughly 1m wide at the base, with a large stone slab adorning it.
The earthen floor is tightly packed and might have been created using the rammed-earth technique
(Gansu, 2012:39). Structure F2 is not as well preserved and is irregular in shape. There is a single post hole
that survived, and the floor yielded remains of textile and pottery patterns pounded into its surface
(unfortunately no image has been published). Along with 10 waste pits, two ritual installations were found
at the residential part of the site as well — not all of their contents reported on (Gansu, 2012:40).



Nearby, at the site of Ya’er, two large trash pits provide some of the best preserved residential material
of all excavated Siwa sites (Gansu, 1994). Alongside a large number of ceramic sherds, several bone tools
were unearthed including shovels, awls, needles, ploughs, adzes, and chisels. Stone tools found at the site
comprise mainly polished axes, hammers, knives, and scrapers. Larger tools include grinding stones,
mortars and stone hoes. No bronze artifacts were found, but evidence for fabric and cloth production is
evidenced by ceramic and stone spindle whorls (Gansu, 1994:21).

Similarly, at Jiuzhan, the residential areas contained domestic stone tools such as hammers, axes, and
knives, and one ceramic vessel base contained an imprint of grains. A number of sheep, goat, horse, and
cow bones were found as well (Wang and Shui, 1997:333-334), pointing to a sedentary, but mixed
agricultural system, however, as no further zooarchaeological research has been conducted, it remains
unclear if these bones are from domesticated or wild forms. In addition, four ceramic kilns were excavated,
as were stone and ceramic spindle whorls and bone awls, reflecting developed ceramic and textile
production (Wang and Shui, 1997:334-336). Additionally, a short part of a stone slab-lined ditch, possibly
a water drainage system, was unearthed (Wang and Shui, 1997:310).

At Xujianian, the habitation portion of the site covered at least 10,000m? and consisted mainly of broken
and damaged ash pits found under houses in the modern village; these, however, were not excavated as
the team quickly diverted its attention to the cemetery (Zhongguo, 2006:3-8). Rudimentary
zooarchaeological work on the Xujianian cemetery found taxa of sheep/goat cow, horse, and pig
(Zhonggou, 2006:238-244). The most common animal found were cattle (>85% of all remains) and not
sheep/goat as had been expected. Although this pattern reflects mortuary customs and not diet and
everyday subsistence practices, it shows the importance of cattle to the communities in question.
Considering this together with the presence of pig remains, the evidence points to domestication at least
of these two types of animals rather than a reliance on sheep/goat or hunting for meat procurement.

Xindian

Sites ascribed to the Xindian culture are located mostly in southern Gansu along the Tao and Daxia Rivers
and in the Huangshui River Basin in Qinghai. Based on a combination of typo-chronology and radiocarbon
dates, it is now conventionally dated to 1600-800 BCE (Ren 2019).! The Xindian culture was given its name
by Andersson after the discovery of a new ceramic facies at the site of Xindian, Lintao County, Gansu
Province in 1924. Soon, a number of other sites with similar ceramics came to light, all of them in the Tao
River Valley (Andersson, 1925:14-18). Since then, however, there have only been a limited number of new
discoveries revealing similar pottery, and until the present day the distribution of Xindian ceramics and
the lifestyle of their producers and users are poorly understood.

Typical ceramic forms comprise double-handled jars of varying proportions, single-handled cups,
stemmed or small-eared cups, vases, bowls, and three-legged /i vessels (Figure 3). The latter are usually
marked with cord impressions while the other vessel types often carry black or black-and-red geometric
motives, on very coarse reddish-brown bodies with large crushed rock and/or grog inclusions (Hein and
Stilborg, 2019). Typical patterns include triangles, meander bands, mustache-like double-hook/horn
shapes, and interlocking T-shapes. Sometimes the rims are decorated with fingertip-impressed appliqué
bands. The black or black-brown paint is often applied over corded ware and/or purple, white, orange, or
red slip. The patterns are often arranged in decorative bands, mostly horizontal ones on the upper part of
the vessels but sometimes joined by vertical ones on the lower part. Additionally, some vessels show stick

1 A considerable number of radiocarbon dates have been provided in recent scientific papers, however, most of
them do not say how the samples were taken and there are no reports of systematic excavation at those sites.
Consequently, the association between the dates and Xindian remains requires further coraboration (e.g., Dong et
al., 2014). See Hou et al., (2012) for an exception.



figure-like paintings of birds, dogs, people, and sun symbols usually arranged in between the ‘mustaches’
or other broad-stroked decorations on the vessel shoulders.

The Xindian-style wares differ markedly from all other ceramics in Gansu in ceramic quality and to a
certain extent in decoration motifs. Andersson saw this ceramic tradition as having developed from the
Machang tradition (Andersson, 1943:217). Soon, however, the sites of Zhangjiazui and Wujia were
discovered where Xindian material was found in cultural layers above Qijia remains, showing that there
was a considerable temporal gap between Machang and Xindian (An, 1956). Therefore, some scholars
have suggested that Xindian derived from the Qijia ceramic tradition (Nan, 1989), however, recent
research has shown that the Xindian material differs markedly from the Qijia ceramics not only in ceramic
decoration but also in ceramic quality and pottery technology (Hein and Stilborg, 2019). We have to keep
in mind, however, that these changes over time are but that, changes in ceramic style and technology that
are not to be equated with population changes. The same applies to the various ceramic sub-styles that
are being debated for the Xindian archaeological phenomenon.

Another point of contention is the division of Xindian into several sub-groups. The discovery of Zhangjiazui
and lJijiachuan sites in 1947 revealed ceramics similar to material from Xindian and Huizuiwa, yet having
particularities of their own. Based on ceramic typology, most scholars distinguish between three different
sub-types named after the sites where they were first found and described, Shanjiatou (in the upper
Yellow River, Tao River, and Xia River Valleys, in both Gansu and Qinghai), Zhangjiazui (succeeding
Shanjiatou in the same area), and lJijiachuan (spread even further and originating in the Wei River Valley
in Shaanxi) (Xie, 2002). Ren has recently proposed that Shanjiatou is actually a different culture from which
Xindian developed (Ren 2019), however, this is not widely accepted at present. These controversies are
of yet unresolved, at least partially because of the limited number of sites and lack of new evidence
(discussions in An, 1999; Ren, 2016; Yan, 1978).

The number of sites with Xindian-type ceramics is limited, and excavations (of various intensity) have been
conducted at some 10 sites in Gansu and four sites in Qinghai. Most archaeological work has focused on
grave sites, identifying a burial tradition that involved simple rectangular NE or SW oriented pits, some
with coffins and/or second-level ledge. Others consisted of complex multi-chamber catacomb structures
(Qinghai, 1995). The dead were interred facing upwards with their hands placed on the abdomen. In rare
cases, secondary burials were observed involving for instance the interment of multiple individuals in one
pit, some of them with their skull missing, e.g., at Lianhuatai (Gansu and Beijing, 1988) and Yatou (Gansu,
1981). There are also some multiple burials at Lajia, though their identification as Xindian graves is
debated (Minhexian 2015; Ren 2017). Most graves contained several ceramic vessels, commonly double-
handled jars, sometimes with stone or bone tools and/or animal bones, as well as considerable numbers
of personal ornaments such as stone beads, bone and metal buttons, and other ornaments, as well as a
few bronze knives and awls.

As to settlement sites, most have only yielded surface scatters and numerous trash pits (Zhongguo,
1980b:297-8). So far, only two structures have been documented, both at lJijiazhuang, the better
preserved one being a semi-subterranean rectangular building of 5x3 m with a ramped doorway to the
east, several postholes, a lime-plastered floor, a hearth, and remains of waddle-and-daub walls (Zhongguo,
1980a:205-6). Recent excavations at Lajia furthermore have furnished information from seven trash pits
(Qinghaisheng et al. 2019). Both house remains and trash pits contained a wide range of different ceramic
vessel types, a small number of bone tools, and a considerable number of animal bones. The ceramic types
observed in settlement and grave sites are largely identical, but graves lack the large number of tools
found in some of the settlement sites, especially the stone artifacts interpreted as agricultural tools. These
include bi-faces, axes with long and thin blades deemed to be suitable for tilling earth, as well as mortars
and pestles (Zhongguo 1980a:215).
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In recent years, increasingly more paleobotanical and zooarchaeological data has become available.
Research in Qinghai showed that sites assigned to the Xindian culture held large amounts of animal bones,
especially sheep/goat, the presence of iron fish hooks and nets, and a combination of broomcorn and
foxtail millet, barley, wheat, hemp, and other plants, while Qjjia sites in the same region were dominated
by foxtail millet and pig bones (Zhongguo, 1980a:210-220). This has been interpreted as evidence for a
switch from an agricultural mode of subsistence to a mixed economy (Zhang, 2012:28-31). In Gansu as
well, Xindian sites have revealed remains of sheep/goat, cattle, pigs, dogs, and horse with sheep/goat
being most numerous (Xie, 1985:66). Here, likewise, in-depth analysis on the nature of these remains —
domesticated vs wild, kill-off patterns, or potential illnesses or injuries — are lacking. The analyses of
collagen of herbivore bones from Wenjia in Gansu suggests that domesticated animals may have been fed
agricultural crops (Ma et al., 2016:26), however, the current sample size of but two bones is not sufficient
for more far-reaching inferences.

Renewed research at the sites of Xindian and Huizuiwa, the first Xindian sites to have been discovered by
Andersson, brought new insights into the nature of Xindian settlement sites and the subsistence patterns
of their inhabitants (Jaffe et al. accepted). Both sites are relatively small and in elevated, easily defensible
locations, but in the case of Huizuiwa used for at least one hundred years. The ceramics from the two sites
were very similar in shapes, decoration, and production techniques, however, they seem to differ
markedly from sites in other parts of Gansu or Qinghai, suggesting much regional and local variation in
ceramic traditions. The faunal remains from Huizuiwa are dominated by sheep/goat but a number of dog
bones and remains of wild animals and non-mammals have been found, but in spite of the proximity of
the site to the Tao River, fish bones are lacking. The faunal evidence and the find of caprine oracle bones
at the site suggest the exploitation of sheep/goat for meat, milk, and possibly wool as well as their
importance in ritual activities. The paleobotanical evidence shows a combination of millets and wheat and
barley in roughly equal numbers, suggesting that the imported domesticates (i.e., wheat and barley) did
not replace millets in importance but were added to the range of grains planted. Paleobotanical and
zooarchaeological work taken together suggests that the inhabitants of Huizuiwa practiced an
agropastoralist mode of subsistence with both substantial farming and caprine rearing.

Table 2 — Published excavated data for Siwa and Xindian archaeological cultures

Sites Excavated Archaeological | C14 Dates Type of Citation

Data Culture (Presented as report
reported)

Siwashan Cemetery, 7 Majiayao/Siwa | N/A Detailed Xia (1949)
Siwa graves (Siwashan) report in
excavated journal

Mogou Cemetery, 21 | Qijia/Majaiyao | N/A Brief report Gansu and Xibei (2014)
Siwa graves Siwa
excavated (Siwashan)

Zhanqi 60+ Graves Siwa 1100-950 cal. BCE Brief report Gansu (2012)
excavated (Siwashan) (human bone) mostly on Chuang (2017b)
Several graves Liu et al. (2014)
houses and
pits reported

Langiao 9 graves Siwa (Anguo) N/A Brief report Gansu et al. (1987)
excavated

Ya'er 2 large Siwa N/A Brief report Ganan (1994)
Refuse pits
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Fully

excavated
Jiuzhan Excavated Siwa (Anguo) 1375+ 155 cal. BCE | Detailed Wang and Shui (1997)
80+ graves (charcoal) report in
Reports of journal
few
structures
and trash pits
as well
Xujianian 100+ graves Siwa (Anguo) 740-290 cal BCE Full report Zhongguo (2006)
2 chariot pits (human bone)
excavated *dismissed on basis
Structures & of stylistic
trash pits typologies
reported
but not
excavated
Xindian A cemetery of Xindian N/A brief report Andersson (1925 ;1943)
100+ graves;
20 excavated
by Andersson
Xindian B surface Xindian and charred barley, AMS | detailed Andersson (1925;1943);
scatter of Majiayao dating: 2908 + 42 report in Dong et al. 2016); Jaffe
ceramics cal. BP journal; et al. (accepted)
attributed to scientific
settlement report
remains
Huizuiwa settlement Xindian charred barley and detailed Andersson (1925;1943);
site; one pit wheat: the oldest report in Jaffe et al. (accepted);
excavated sample dates to journal; Brunson et al. (2020)
and reported 2835+ 20 BP, 20 scientific
in detail 1047 cal. BCE report
(95.4%) 925 cal. BCE
(wheat), and the
most recent sample
dates to 2775 + 20
BP, 20 995 cal. BCE
(95.4%) 846 cal. BCE
(barley)
Zhangjiazui | settlement Qijia/Xindian N/A excavation Huanghe (1959);
remains report Zhongguo (1980a)
(journal
article)
Wujia settlement Qijia/Xindian N/A mentioned Zhongguo (1980a)
remains
Shanjiatou | cemetery, 33 | Qijia/Xindian N/A short report Pei (1987)
graves
excavated
Jijiachuan settlement Xindian N/A excavation Zhongguo (1980a)
remains report
(journal
article)
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Lianhuatai | settlement Xindian N/A? excavation Zhongguo (1980b);
remains, reports Zhang and Pu (1985);
200+ pits; (journal Gansusheng and Beijing
cemetery, 18 articles) (1988)
graves
excavated

Yatou cemetery, 3 Xindian N/A short report Gansusheng (1981);
graves Ren (2019).
excavated

Xiaohandi cemetery, Xindian 3080 + 80 BP preliminary Qinghaisheng (1995);
367 graves (human bone) report Dai (2014); Ren (2019)
excavated

Liuwan large Banshan,/ N/A excavation Qinghaisheng and
cemetery, Machang/ report Zhongguo (1984)
mostly earlier | Qijia/Xindian
phases, 5
Xindian
graves

Lajia settlement Qijia/ Xindian N/A excavation Minhexian (2015); Ren
and graves; 6 | (Shanjiatou report (2017); Qinghai et al.
Xindian phase) (2019)
graves; 7
Xindian trash
pits

Discussion

As we have seen, ideas of a region-wide transition to new economic subsistence systems —i.e., a change
from the Qijia period understood to have been one of sedentary grain agriculture supplemented with
livestock management, to an increased importance of sheep/goat herding and decreasing reliance on
grains during the later Xindian and Siwa — are not clearly supported and are often even contradicted by
archaeological finds. To date, very little residential material has been excavated, thus, when lack of
evidence of seed crops are mustered to propose a pastoral economy for the Siwa, for instance (e.g., An et
al.,, 2010), such proposals should be treated as hypothetical at best. In fact, for Siwa, what little
archaeological evidence we have (the above discussion has provided a near exhaustive overview of all
available data) points to an established agriculture-based subsistence pattern as seen as Ya’er, Jiuzhan
and Zhangi — at least one that cannot be said to differ, in any considerable manner, from the previous
Qijia period. Some scholars have viewed the Siwa ceramics, characterized by a paste fired at low
temperatures and confined to a small repertoire of vessel types, to be indicative of a less developed
society inferior to the Zhou, their neighbors to the East (e.g., Li, 2006:176). Yet, work by Jaffe (2016)
exploring the technical properties of these vessels finds that the saddle-shaped jars were quite
sophisticated and versatile cooking vessels, and in some respects superior to the contemporary /i tripods
used by the Zhou.

In the case of Xindian, agricultural subsistence is supported by paleobotanical remains, and the rearing of
caprines but also other kinds of animals as is reflected in abundant bone remains, as is a moderate amount
of hunting. Agriculture and the rearing of domesticated animals thus remained an important part of the
subsistence and —in contrast to what has been suggested and shown for parts of the Tibetan Plateau (e.g.,

2 The only 14C date reported for this site 2540 + 120 BP which is generally judged to be problematic (Ren 2019).
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d’Alpoim Guedes, 2015, d’Alpoim Guedes et al., 2015) — millet was not replaced by the more cold-tolerant
foreign crops of wheat and barley with their lower growing-degree days requirement. This contradicts the
assumption that the changes in ceramic assemblages and site locations documented by Siwa and Xindian-
style ceramics went hand in hand with abrupt changes in subsistence patterns that were direct outcomes
of dramatic climate changes. The data presented above thus does not suggest that the archaeological
phenomena discussed here were dependent on climate events; furthermore, given persistent issues with
the absolute dates (e.g., contested dates, old charcoal samples, lack of detailed settlement excavation
data with associated absolute dates, missing excavation reports), it is entirely possible that they may not
actually have taken place at the same time as these climate changes.

Besides ceramics, stone tools, zooarchaeological, and palaeobotanical research, the introduction of new
analytical methods in recent years has provided new data with which to reconstruct the changing diets of
ancient communities in prehistoric China. Chief among them is the application of stable isotopes analysis
(e.g., Atahan et al., 2011; Barton et al., 2009; Chen et al., 2016; Ma et al., 2014; Zhou et al., 2015; also see
overview in Hu, 2018). A number of recent studies in the Hexi corridor have argued for a shift in
northwestern China from C4 dominated foods to a mixed C3 and C4 diet during the 2" millennium BCE,
though when precisely this process began and how long it took to become the main established mode of
subsistence is debated (see Chuang et al., 2019; Dodson et al., 2013; Dong et al., 2017; Flad et al., 2010;
Liu etal., 2014; Ma et al., 2016; Zhou and Garvie-Lok, 2016). A rare exception for Xindina and Siwa cultures
is work by Cheung et al. (2017b) who looked at a number of individuals from the Siwa site of Zhanqi (n=9)
and Xindian culture site of Lianhuatai (n=6) and found modest C4 consumption at Zhangi and somewhat
higher values at Lianhuatai, as indicated by variations in 613C values (615N values was similar but due to
the lack of local archaeozoological evidence they do not push the interpretation of this marker further).
Liu et al.’s (2014) work at Zhangi found similar isotopic markers and while they do consider the higher
615N to reflect increased meat reliance, they interpret the depleted §13C values to indicate a dietary
mixture of C4 and C3 plants (although this is based on archaeobotanical findings from other sites).

Old models still exert strong influence in the interpretation of these finds. Some scholars hold that the
unfavorable climate changes (the supposed change to dryer and colder realities) led to what they perceive
as inescapable outcomes, namely the shift to a mostly pastoral subsistence economy (e.g., Cheung 2019).
Others argue that these new environmental conditions demanded the use of new crops, the adoption of
wheat and barley, as a way to combat severe cold and low number of growing-degree days that the local
millets cannot withstand (e.g., Ma et al., 2016). Others again invoke later historical texts, such as the Shiji
and Hanshu, as well as findings of artifacts often associated with mobile pastoralist from further East to
argue that pastoralism was the main subsistence strategy in this region (e.g., Yang et al., 2019).

Trying to paint a more nuanced picture, many scholars highlight the importance of establishing isotopic
baselines for plants as well as animals, and lament the dearth of systematic zooarchaeological work (e.g.,
Cheung et al., 2019; Ma et al., 2016; Liu et al., 2014). To be sure, it is quite difficult to adjudicate between
competing scenarios where elevated isotopic signatures could indicate direct consumption of plants (C3
or C4) or the consumption of animals that were foddered on these plants. In fact, higher values of 615N
values, often assumed to indicate a human diet rich in animal protein, are influenced by a host of other
factors. These can be climatic changes resulting in higher levels in both plants and animals, intensive
agricultural systems using manure, the contribution of marine resources or a smaller amount of legume
consumption (An et al., 2015; Bogaard et al., 2007; Huelsemann et al., 2013; Makarewicz and Sealy, 2015;
Wang et al., 2018).

Initially, stable isotopes had been proposed as a promising advancement with which to address this issue,
precisely because they could be performed independent of traditional paleobotanical and
zooarchaeological research and on data sets whose incomplete preservation precluded other types of
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analysis. Yet, overtime, the limitations with regard to scale and ability to interpret isotopic data meant
that they had to be informed by zooarchaeological work. Therefore, Makarewicz (2016:198-199)
compellingly argues for an integration between zooarchaeology and stable isotopes analyses as well as
other disciplines, not only for the purposes of actual use of animal exploitation strategies, but also for
establishing adequate statistical samples required for robust stable isotope analysis and calibration of its
results given various post-depositional processes.

Consequently, Cheung et al. (2019) note that even when a rise in C3 plants (as compared to C4 plants)
during the first millennium BCE is detected, it is difficult to infer which plants are actually involved (rice,
barley, or wheat for example), what proportion was gained from direct consumption of these plants or
from the consumption of animals foddered on them. Such questions can only be answered with the help
of comprehensive paleobotanical and zooarchaeological work conducted on robust domestic contexts
combined with a thorough analysis of ceramics and stone tools for evidence of function and usage.

We view the isotope work as as an important effort to squeeze as much information as possible from the
limited data sets existing for this region, namely graves, and join the call voiced in these recent papers to
expand this type of research, targeting both human bones from burials and animal bones found in graves
and settlement sites. Yet, as Thomas and Miller (2018:6) astutely note there is “a general need to better
understand the holistic archaeological record, taking into consideration ecological, physiological, and
osteological factors that affect both the taphonomy of samples and the reliability of isotope data.” Studies
that rely on robust, well documented domestic contexts provide vital isotopic bases lines as well as
important information on community size, its structures and lifestyles all crucial for the untangling of
trophic values from taphonomic preservation issues (Hedges and Reynard, 2007; Pearson et al., 2015; Ren
et al., 2017); however, such studies are far and few between or indeed nearly entirely absent for the
region and period in question.

A combination of stable isotope analysis with traditional zooarchaeological and other environmental
archaeological techniques allows scholars to improve the accuracy and reliability of their reconstruction
of relationships between climate-environment, human-environment, and human-animal relationships
(see Jones and Britton, 2019). Our call here to expand archaeological research beyond the cemetery is
made in light of the limited archaeological data currently available, and pertains directly to the debate
revolving around the so-called impacts of climate change in the region. Marom et al. (2019) provide an
exemplary study of long-term trends and changes in economy, diet and society in the Negev desert during
the Byzantine-Islamic transition (7th—8th centuries CE). Owing to the high-resolution zooarchaeological
assemblages from well-studied and intensively excavated residential sites, they are able to delimit social
as well as climatically shaped changes in diet and foodways. Pastoralism, often a catch all phrase denoting
a wide range of animal management practices, can accordingly be unpacked into not only the overall
portion of herd animals raising but also varying degrees of reliance on specific animals (sheep vs goat), as
well as consumer preferences of wool/milk/meat (Jaffe et al. accepted).

Certain fundamentals of archaeological research are often missing from the above studies discussed in
the paper: lacking any discussion or analysis of residential remains and their relative spatial distribution,
the nature of stone tools and traces of use-wear on them, as well as systematic palaeobotanical or
zooarchaeological work — let alone residue analysis on ceramic vessels or other research into food
preparation techniques. Indeed, while work in the Hexi corridor has seen an increase in isotope,
palaeobotanical, and zooarchaeological studies, the areas in which Xindian and Siwa type remains as well
as finds of other 2" millennium BCE archaeological cultures have been found, have yet to even achieve
even this level of research. Much field and lab research including large-scale settlement excavations,
ceramics research focusing on typology, technology, and residue analysis, isotope studies on human and
animal bones from various contexts, systematic floatation and paleobotanical work, systematic
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radiocarbon dating of all contexts, and of course further paleoclimatic research therefore remains to be
done before it is possible to investigate potential connections between changes in subsistence systems
and known climate events. As such, and in light of the limitations described above, currently we would
caution against over- emphasizing the results of stable isotope studies and findings of decreased reliance
on grains and a shift to herded animals for Siwa and Xindian archaeological cultures.

Conclusion

The current archaeological data on the Xindian and Siwa archaeological cultures from modern day Gansu
province has shown that there is very little evidence to suggest a sudden (let alone complete) shift in
subsistence systems following the so called ~4.KBP climatic event. Here we have argued that regional-
specific data, both archaeological and environmental are needed if we are to begin understanding the
local impacts of this (and other) climatic events. Work by Su and Kidder (2019), for example, has shown
that while Shandong and Henan share many of climatic conditions, differences in landscape conditions as
well as human cutlrual responses generated different social outcomes. The evidence presented here,
namely the Siwa and Xindian archaeological cultures, suggests that the 2" millennium BCE of modern day
Gansu saw a fragmentation and diversification of ceramic styles as well as a continuation of a partially,
and in some cases fully, agricultural-based subsistence practices of settled populations. This
fragmentation and great variability not only in ceramic styles but also in modes of living including
subsistence practices makes clear that sweeping one-size-fits-all explanations trying to explain behavioral
patterns for an area as large as Northwest China are hardly adequate. Furthermore, there are still many
issues with the local chronology and the correlation (let alone causation) between the climatic event and
the changes in material culture, settlement patterns, and subsistence practices is far from securely
established.

What is therefore desperately needed at this point is extensive excavation of large areas at numerous
settlement sites rather than sample taking from often archaeologically unclear contexts in small test
trenches. This is especially needed in Northwest China were non-burial data from the period in question
is extremely scarce. Large-scale settlement excavations would provide not only clear correlations between
specific ceramic forms and paleobotanical and zooarchaeological samples as well as associated
radiocarbon dates, but also new insights into settlement patterns, site organization (including living
arrangements and organization of tool and object production and raw-material and food processing and
preparation), and social structures. When combined with stratigraphic information, information on
ceramic typology and technology, a suitably large number of radiocarbon dates, and robust stable isotope
studies these behavioral patterns can then be placed in relation to changes and constants in the local
environment and climate.
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Figure 1. Map of area with Siwa and Xindian sites mentioned in text. 1. Liuwan 2. Lajia 3. Jijiachuan
4.Lianhuatai 5. Zhangjiazui 6. Yaotou 7.Huizuiwa 8. Xindian 9. Xiwashan 10. Zhangi 11. Mogou 12. Ya’er
13. Langiao 14. Xujianian 15. Jiuzhan.
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Figure 2 Siwa Ma’ankou jar types after: 1) Xujianian (Zhongguo 2006); 2) Jiuzhan (Wang and Shui 1997);
3) Langiao (Gansu et al. 1987); 4) Mogou (Gansusheng and Xibei 2014); 5) Zhangi(Gansusheng 2012); 6)
Siwashan (Xia, 1949)
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Yaotou Xiaozaodi

Jijiachuan Zhangjiazui

Figure 3 Xindian style ceramics (not drawn to scale) after 1) Yatou (Gansu 1981) 2) Xiaozaodi (Qinghai
1995) 3) Jijiachuan (Zhonguo 1980a) 4) Zhangjiazui (Zhongguo 1981a)
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