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RECONSTRUCTING HUMAN SUBSISTENCE STRATEGIES DURING THE KOREAN 
NEOLITHIC: CONTRIBUTIONS FROM ZOOARCHAEOLOGY, GEOSCIENCES, AND 
RADIOCARBON DATING

Kidong Bae1 • Christopher J Bae2 • Jong Chan Kim3

ABSTRACT. The Neolithic in Korea began around 10,000 BP and is the period when many substantial changes appear in
the archaeological record. In particular, one of the important changes is from a subsistence strategy that relied primarily on
hunted, fished, and collected food packages to a diet that by the beginning of the Bronze Age (~3500 BP) saw intensive agri-
culture as the primary form of sustenance. This paper discusses current research on this topic, in addition to presenting a com-
prehensive list of raw accelerator mass spectrometry (AMS) data from Korean Neolithic sites, particularly data that only
became available over the past several years.

INTRODUCTION

Almost immediately following the end of the Pleistocene and the beginning of the Holocene, a num-
ber of major cultural changes appear in Korea (Choe 1982; Kim 1986; Nelson 1993; Lee 2001; Choe
and Bale 2002; Kim 2002; Norton 2007). The primary change is the transition from the Late Paleo-
lithic4 to the Neolithic, which occurs sometime around 10,000 BP (Choe and Bale 2002; Norton
2007; Norton et al. 2007). Although few studies appear to focus on this important transition in Korea
(e.g. Norton et al. 2007; Seong 2007), a number of major behavioral changes appear to be present.
In particular, pottery, ground stone tools, and fishing equipment appear for the first time during the
latter period, eventually phasing out artifact industries like microliths that appear during the Late
Paleolithic (Norton 2000a; Choe and Bale 2002; Norton et al. 2007; Bae and Bae 2012). In Korea,
the Neolithic is defined by the introduction of pottery, with the most common type a comb-incised
style, conical base shaped pot. However, it should be noted that regional variation in Korean
Neolithic pottery styles exist. For instance, flat-bottom applique-style pottery appears in the south-
ern part of the peninsula. The Neolithic pottery design is usually referred to as Chulmun or Bissal-
muneui and some researchers use these pottery terms to represent this cultural period (e.g. Choe and
Bale 2002; Lee 2011). The advent of the Bronze Age in Korea is defined by the introduction of a
new pottery style, Mumun or plainware design, and not by the actual introduction of bronze arti-
facts, which appears to lag behind the appearance of Mumun pottery by at least several centuries. As
with the Neolithic, which is sometimes referred to as the Chulmun, the Korean Bronze Age is some-
times referred to as the Mumun period (e.g. Lee 2011). In order to remain consistent with previous
studies (e.g. Norton 1996, 2000a, 2007; Norton et al. 1999; Kim 2002; Bae and Kim 2010; Kim and
Bae 2010), we will continue to refer to these 2 cultural periods as the Neolithic and Bronze Age.

One of the most debated topics in Korean archaeology that focuses on this time period is the subsis-
tence transition from one that relied heavily on hunted, fished, and gathered food during the
Neolithic (~10,000–3500 BP) to one that came to rely more heavily on plant domesticates during the
Bronze Age (~3500–2300 BP). A variety of models have been proposed to explain this transition,
from migrations from the north, to different adaptations due to food stresses possibly in the face of
increasing population densities and/or environmental fluctuations, to rising social complexity (e.g.

1Department of Anthropology, Hanyang University, Ansan, Gyunggi Province, Republic of Korea.
2Department of Anthropology, University of Hawai’i at Manoa, 2424 Maile Way, 346 Saunders Hall, Honolulu, Hawaii
96822, USA. Corresponding author. Email: cjbae@hawaii.edu.

3Department of Physics, Seoul National University, Seoul, Republic of Korea.
4As defined by Gao and Norton (2002).



K Bae et al.

1351

Choe 1982; Kim 1986; Rhee and Choi 1992; Norton 1996; Lee 2001; Kim 2002, 2010; for recent
reviews see Norton 2007; Lee 2011). In this paper, we present accelerator mass spectrometry (AMS)
data analyzed in the Seoul National University AMS Laboratory and data culled from recent pub-
lished sources (Appendix, see Supplemental Data of the online version of this article; see also Bae
and Kim 2010; Kim and Bae 2010). The AMS dates were calibrated using CALIB 6.1 (Stuiver and
Reimer 1993) and IntCal09 (Reimer et al. 2009). We then integrate these new data into the debate
about the nature of subsistence transitions during the Early and Middle Holocene in Korea. In par-
ticular, we review recent explanations for the subsistence transition and evaluate the argument that
increasing population pressure through migrations and/or long-term sedentism was not a factor in
the transition from fishing-hunting-gathering to full-scale agriculture during the Middle to Late
Holocene. However, it is beyond the scope of the present paper to evaluate the different models pro-
posed to explain this major food transition.

HUMAN SUBSISTENCE STRATEGIES IN NEOLITHIC KOREA

“Despite some degree of plant cultivation, the central-western Korean LC [Late Chulmun, 3500-1300 BC]
subsistence economy is thought to have depended predominantly on hunting and gathering. Cultivation, if
present at all, likely played a very limited role” (Kim 2010:85).

Although Kim (2010) was writing about a specific spatial-temporal point within the Republic of
Korea (i.e. South Korea), there is strong and growing evidence from zooarchaeology and isotope
research (e.g. Sample 1974; An 1991, 1994; Norton 1996, 2000a, 2007; Norton et al. 1999; Lee
2001; Choy and Richards 2009, 2010; Choy et al. 2012) that this pattern is likely applicable for
much of the southern half of the Korean Peninsula and possibly most of the peninsula. Given the
generally accepted fact that agriculture appears much earlier in China, and because of the close geo-
graphical connections between the northern part of the Korean Peninsula and the Chinese mainland,
it would not be very surprising to see evidence of early agriculture in that region of the peninsula as
well, particularly because it is generally accepted that plant domestication diffused from China to
Korea. Nevertheless, most of our discussion focuses on the archaeologically better-known southern
half of the Korean Peninsula.

The application of zooarchaeological methods to addressing questions of human subsistence strate-
gies during the Neolithic and Bronze Age in Korea has traditionally been relatively rare (e.g. Sample
1974). Fortunately, over the past 2 decades a growing number of zooarchaeological studies have
been done that analyze various aspects of human subsistence in Holocene Korea (e.g. An 1991,
1994; Norton 2000a, 2007; Norton et al. 1999; Lee 2001). These faunal studies showed fairly con-
sistently that Korean Neolithic peoples regularly hunted, fished, and gathered for a living and that
coastal peoples consumed a proportionately larger amount of proteins and nutrients from the sea. At
least some of these studies have shown that even in the face of environmental fluctuations (e.g. pale-
obathymetric variation) and territorial circumscription that may have contributed to seasonal periods
of dietary stress, that Holocene peoples were able to adapt to survive. For instance, An (1991)
showed through seasonality studies that the central-west coast Konam-ri peoples would have been
able to survive comfortably in the region through a combination of seasonal hunting, fishing, and
collecting activities. By the advent of the Bronze Age, people replaced much of the hunted and fished
food with nutrients tilled from the land (i.e. full-scale rice agriculture; Norton 2000a, 2007). It should
be noted that many studies (e.g. Rhee and Choi 1992; Choe and Bale 2002; Norton 2007) have indi-
cated that small-scale cultivation of millet was probably present in Korea by the Middle Neolithic
(~5500–4200 BP). Thus, few would disagree that by at least the Middle Holocene, Korean foragers
had added at least small-scale plant cultivation to their broad spectrum diet.
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The results of recent isotope studies provide further support for 2 conclusions drawn from faunal
analyses: 1) Despite a broad spectrum diet during the Neolithic, there appears to be a heavy empha-
sis on food procured from the sea; and 2) a marked difference is evident in the diets of Neolithic and
Bronze Age Korean peoples (e.g. Choy and Richards 2009, 2010; Choy et al. 2012). For instance,
Choy and Richards (2009:1312) concluded that “[h]uman bone collagen 13C and 15N values indi-
cate that there was some consumption of marine foods, although the main protein sources were from
terrestrial foods” for the specimens analyzed from the Nukdo shell midden site, a locality with both
Bronze Age and Iron Age deposits. Choy and Richards (2010:7) also found that their “isotopic data
suggest that there is no isotopic indication of a significant contribution to dietary protein from C3

plants such as rice in the Tongsamdong site,” which corroborates other studies that indicate little to
no evidence of rice agriculture until after the advent of the Bronze Age (e.g. Kim 2002; Ahn 2010;
Lee 2011). It should be noted that we are not arguing here that all Korean Neolithic people relied pri-
marily on a diet of hunted fish and sea mammals and gathered shellfish. Indeed, there is fairly abun-
dant evidence from even coastal shell midden sites that deer, pigs, and birds were processed and
consumed on a fairly regular basis (e.g. Konam-ri, Sangnodaedo, Tongsamdong). This goes along
with the generally accepted fact that all foragers collected and processed plants (with plant domes-
ticates entering the diet during the latter half of the Neolithic as discussed above).

Nevertheless, a recent study has tried to downplay the importance of the analysis of vertebrate fau-
nas (from either zooarchaeological or isotopic perspectives) in reconstructions of dietary changes.
For instance, Lee (2011: S313) writes “on the basis of one human remain, Choy and Richards (2010)
suggest that the Chulmun people at Tongsamdong were largely dependent on marine protein
resources,” in turn partially using this evidence to conclude “limited numbers of cases cannot rep-
resent the dietary pattern of the entire Chulmun population” (emphasis added). Although it is true
that paleobotanical studies in Korea are relatively new (Ahn 2010), the introduction of this type of
analysis should not be equated with the discounting of all zooarchaeological and isotopic studies,
particularly when attempting to reconstruct overall human diet, of which plant domesticates did not
dominate until late in the prehistoric record. Unless one is trying to make the argument that
Neolithic Korean foragers were vegetarians, hunted, fished, and gathered food (e.g. deer, wild boar,
fish, birds, shellfish, etc.) must be included in reconstructions of overall human diet. The above-
described zooarchaeology and isotope studies have made many important contributions to deepen-
ing our understanding of Holocene Korean people’s subsistence strategies, and contrary to Lee’s
(2011) interpretation of these data, do appear to present a fairly consistent pattern regarding Korean
Neolithic people’s diet.

In our view, Lee (2011) misrepresents research currently being done on evaluating changes in
human diet during the Korean Neolithic and Bronze Age. For instance, Lee (2011: S311), citing the
studies by “B. Kim 2006; J. Kim 2008; Norton 2007,” argues that these authors, in making compar-
ative analyses between the Neolithic (Chulmun) and Bronze Age (Mumun) create a “simple dichot-
omy” that “has further limited our understanding of the factors involved in the transition from the
Chulmun to the Mumun, often described as an abrupt shift from hunting and gathering to agricul-
tural societies.” Although we cannot speak for the B Kim (2006) and J Kim (2008) studies, we can
speak with confidence about Norton’s studies (Norton 2000a, 2007; Norton et al. 1999), which for
the most part stem from his Master’s thesis (Norton 1996). Norton (2007:165) wrote “as evidenced
from the Korean archaeological record, there is an increased use of plant domesticates and a
decrease in other food sources during the Holocene. These changes in overall human diet breadth
culminate with the Late Neolithic–Bronze Age (~3500 BP) transition where dependence on hunted
and gathered food packages decreases during the former period and full-scale agriculture becomes
the norm during the latter cultural stage” (emphasis added). Thus, it is interesting to see that
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Norton’s work is treated as creating a “simple dichotomy” when it comes to reconstructing Korean
Neolithic and Bronze Age people’s subsistence strategies. Perhaps even more interesting is that Lee
(2011: S326) admits that evidence for what may be considered “full-scale agriculture” does not
appear in Korea until the Early Bronze Age, when she writes “the clearest archaeological evidence
for intensive agriculture in Korea is found in the Early Mumun by 3400 cal BP.” In rereading the
Norton studies, we are not sure how their conclusions differ that much from Lee’s.

Lee’s (2011) apparent misinterpretations have been compounded by others. For instance, in review-
ing Lee’s work, Zeder (2012:248) writes:

“Lee’s [2011] documentation of the existence of such a broad spectrum food producing economy directly
contradicts two previous models that placed the transition to agriculture 2000 years later in time, and
assigned a causal role in this transition to either demographically induced resource pressure (Norton,
2000[a]), or to environmentally driven migration and territorial circumscription (Kim, 2003, 2006).”

First, if Lee’s research directly contradicts Norton (2000a), then she is also contradicting her own
earlier work. Indeed, Crawford and Lee (2003:94) wrote that “Middle and Late Chulmun [Neolithic]
cultures exhibit little, if any, significant alterations suggesting crops helped maintain Chulmun
[Neolithic] lifeways rather than alter them.” Perhaps the most parsimonious way of interpreting this
statement is that Crawford and Lee (2003) for the most apart agree with other researchers (e.g.
Norton et al. 1999; Norton 2000a, 2007; Kim 2010) that cultivated plants, though appearing during
the latter stages of the Korean Neolithic, did not cause significant changes to overall subsistence
strategies of Middle Holocene peoples.

Second, broad comparisons between Neolithic and Bronze Age human subsistence patterns in
Korea do indeed indicate fairly significant variation. However, nowhere can we find that Norton and
colleagues (Norton 1996, 2000a, 2007; Norton et al. 1999) argue that there was no variation in
Neolithic subsistence strategies and the only things Korean Neolithic people ate were resources that
were hunted, fished, and/or gathered and never consumed small-scale domesticated plant materials,
which is an interpretation that could be drawn from Lee’s (2011) work, or at least Zeder’s (2012)
interpretation of the former person’s research (see Zeder’s quote above). For instance, Norton et al.
(1999:152) originally stated “The subsistence patterns of Chulmun [Neolithic] peoples of the
Korean Peninsula have been termed ‘broad spectrum’ in that they apparently relied on food
resources obtained through hunting, fishing, and collecting activities. Millet agriculture appeared
for the first time during the latter half of the Neolithic, but it has been argued that it only made up a
small component of the overall diet.” More recently, Norton (2007:138) wrote “the primary differ-
ence [between the Early Neolithic (~8000–5500 BP) and the Middle Neolithic (~5500–4200 BP)] is
that we begin to see clear evidence of the cultivation of wild cultigens (foxtail millet, barnyard mil-
let) and stone tools normally associated with such activities (e.g. querns, digging sticks).” Further-
more, Norton (2007:138–9) specifically states “even though some of these transformations actually
begin during the Middle-Late Neolithic, the changes become more pronounced once millet and rice
agriculture became the subsistence base of Korean peoples during the Bronze Age” (emphasis
added). Thus, we find it perplexing to see how Norton’s research is being incorrectly presented by
the recent studies by Lee (2011) and Zeder (2012).

Lee (2011) argues that increasing population pressure cannot be used to explain the subsistence tran-
sition. Indeed, citing Lim (2009) but providing no evidence, Lee (2011: S323) argues that “evidence
of resource stress due to high population density in the Chulmun period is lacking.” Here, we
present the most comprehensive collection of Early and Middle Holocene AMS data from Korean
archaeological sites (Figures 1a–b; raw data can be found in the Appendix (online Supplemental
Data). Figure 1a presents the uncalibrated raw AMS dates, while Figure 1b presents the calibrated
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AMS dates. Not surprisingly, both charts present the same pattern in the data. Sometime around
7000 BP (~8000 cal BP), we begin to see a sharp increase in the number of occupations in Neolithic
Korea. Interestingly, a sharper increase in occupation density appears right before the beginning of

Figure 1A Uncalibrated AMS 14C data (raw data presented in the Appendix, online Supplemental
Data). Individual dates for individual sites were considered separate occupations except in cases where
samples were collected from the same stratigraphic level. In the latter cases, the AMS dates were aver-
aged and considered 1 occupation. The data were then assigned to 250-yr arbitrary increments.

Figure 1B Calibrated AMS 14C data at 1 (68.2%) (see Figure 1A caption for further information)
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the Middle Neolithic (~5500 BP), a time when millet appears in the archaeological record. Although
it may be a pure coincidence that millet cultivation appears around the same time as we see this
increase in occupation density, the data do seem to suggest increasing population density in the
region may have played a role in the expansion of foraging diets to include plant domesticates. This
is an argument others have made in the past (e.g. Norton 1996, 2000a, 2007), and the data appear to
support this hypothesis. The question then becomes whether this increase in population density is
primarily because of sedentary lifestyles over tens of generations, new migrations from other
regions (e.g. northern China), or some combination of both factors. Although it is beyond the scope
of the current study to address this latter question, comparative archaeological analyses might con-
tribute to addressing this topic (see Kim 2002 for an introduction).

DISCUSSION

The Neolithic is an important transitional stage between the Late Paleolithic and the Bronze Age in
Korea. A number of important socioeconomic changes occurred during this cultural period. In addi-
tion to the appearance of pottery during the Korean Neolithic, one of the most important changes is
the transition from a diet that relied heavily on hunted, gathered, and fished items to full-scale agri-
culture by the advent of the Bronze Age. Although some authors (e.g. Lee 2011) argue that other
researchers have created a “simple dichotomy” between the Neolithic and Bronze Age, in fact a
great deal of evidence exists that show fairly conclusively that a great deal of variation existed in
Korean Neolithic diets (see examples and references above). Furthermore, despite the growing evi-
dence from zooarchaeology and geoscience research that supports arguments for substantial varia-
tion in Neolithic Korean diets, there is also significant variation between the overall diets of
Neolithic and Bronze Age peoples in Korea (Norton 1996; Lee 2001; Kim 2002).

In addition, in light of the comprehensive list of AMS data accumulated in Korea over the past sev-
eral years (see Appendix, online Supplemental Data), it is quite clear that variation in population
density may have played some role in influencing dietary variation (contra Lee 2011). It is interest-
ing that Lee (2011) tries to discount the possible role of migrations from the north. Indeed, Lee
(2011: S327) writes “[n]ewcomers, if there were any, probably needed time to adjust to local envi-
ronmental conditions, particularly for rice, which required irrigation techniques” (emphasis added).
Although reconstructing human migration patterns through artifact variation is difficult at best on a
good day, there seems to be at least some evidence that migrations or at least technologies diffused
from the north (see Kim 2002 for discussion). For instance, Ahn (2010:97) notes “[r]ice agriculture,
in conjunction with the beginning of the Mumun culture [Bronze Age], appeared from the late sec-
ond millennium B.C. in the Korean peninsula under the influence of the Liaodong [northern China]
Bronze Age culture. It soon spread quickly throughout the peninsula, apart from in the northeastern
region.” Furthermore, Norton (1996, 2000a, 2007), for example, has argued that sedentary life over
the span of several millennia also contributed to growing population density during the Neolithic.
Indeed, Kim and Bae (2010) were able to show that population increased at least 2–3 times during
the Late Neolithic. Here, we presented evidence that population increase may have begun as early
as the Early Neolithic. Thus, it is difficult to argue that increasing population through migrations
and/or sedentism played little to no role in the substantial changes in Neolithic people’s subsistence
strategies that eventually culminated in full-scale agriculture by the beginning of the Bronze Age.

One commonly known feature of the Korean Peninsula (Norton 2000b; Kim 2002), which contrasts
sharply with much of the Chinese mainland and which suggests the origins of agriculture and the
related development of socioeconomic complexity in the 2 regions were not exactly the same, is the
topography. Roughly 70% of the Korean Peninsula is covered with mountains, particularly the east-
ern half of the peninsula. This topography led to pockets of communities that, although not com-
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pletely isolated, were likely not as extensively developed as the Chinese mainland, particularly the
low-lying plains regions where agriculture initially took hold. Indeed, Kim (2002:11) notes that
even the western half of the peninsula, which is generally flatter than the very mountainous eastern
region, “contains only narrow basins: plains are mainly located along the major and secondary rivers
and are surrounded by mountain ridges or low hills. Thus suitable agricultural land is patchily dis-
tributed.” Given the topographic variation of the Korean Peninsula, it is perhaps not that surprising
that small-scale cultivation appears patchily during the Middle Neolithic and it is not until the
advent of the Bronze Age where full-scale agriculture takes hold. Movement to find better agricul-
tural land likely started sometime during the Late Neolithic and probably did not occur “instanta-
neously” during the Early Bronze Age.

CONCLUSION

During 2 million years of generalized hunter/gatherers adaptation, those strategies did not change signifi-
cantly. What ever the mechanism, it appears that in the face of repeated natural resource fluctuations of
major and minor magnitudes, and of short and long duration, bands consistently chose to move out, curtail
their numbers, fight with neighbors, or risk starvation rather than begin to produce food” (Hayden 1990:
34–5).

Although the above quotation is now more than 2 decades old, the question of agricultural origins
around the world still continues to be heavily debated (e.g. O’Brien and Laland 2012; Price and Bar-
Yosef 2011; Zeder 2012). The Korean case has entered this debate with variable results (e.g. Norton
2007; Kim 2010; Lee 2011). Fortunately, the increase of AMS dates from Early and Middle
Holocene sites in Korea is helping to better fill in the picture of this important debate.

What should be noted here is that although some models may better explain the origins of agricul-
ture in Korea than others, all of the models to some extent raise valid points (Norton 1996, 2000a,
2007; Lee 2001; Kim 2002, 2010). Furthermore, these models are at least attempting to explain why
after thousands of years of hunting, gathering, and fishing Korean Peninsula people made the tran-
sition to full-scale agriculture. Models that have been proposed are at least attempting to answer the
processual “why” question in prehistoric studies.
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