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A Study on the PaleolithicñNeolithic Transition 
in the Northern Region of Northeast China from 
the Perspective of Cultural Ecology  

Abstract　Lithic technology, subsistence modes, mobility strategies, and 
habitation modes in the northern part of Northeast China co-evolved during 
the PaleolithicñNeolithic transitional period, from the end of the Pleistocene 
through the beginning of the Holocene, exhibiting notable continuity and 
the phases of development. The investigation of climate, environment, 
population, technology, subsistence, and mobility is helpful in understanding 
environmental adaptation strategies and reconstructing cultural adaptation 
processes. The study of paleoclimatic records in this region indicates that 
remarkable climatic turbulence during the late Pleistocene, alongside extreme 
fluctuations in temperature and humidity, significantly influenced human 
technological systems and behavior.

Keywords　northeast China, PaleolithicñNeolithic transition, lithic technology, 
early pottery, cultural adaptation

The PaleolithicñNeolithic transition has long attracted extensive attention 
from scholars from China and abroad. Since the start of the 21st century, 
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thanks to a large number of discoveries of archaeological remains and 
systematic research, the understanding of the PaleolithicñNeolithic transition 
and related issues in south China, north China, and the southern region of 
northeast (NE) China has gradually deepened, and a series of progress has 
been made. In contrast, the northern NE China, which mainly includes Jilin, 
Heilongjiang, and eastern Inner Mongolia, has noticeable regional uniqueness 
in geographical location, natural environment, and historical culture, and 
developed the Fishing and Hunting Neolithic Culture in the Neolithic Age. 
These features make it a relatively independent and stable archaeological and 
cultural region.1 For the PaleolithicñNeolithic transition and related topics in 
the northern NE China, some scholars have tried to work out the sequence 
of the Stone Age cultural development based on existing archaeological 
materials and summarized its spatio-temporal characteristics.2 Some other 
scholars have analyzed the cultural adaptation significance of the prehistoric 
archaeological remains in the region from the perspective of cultural ecology, 
and discussed the cultural adaptation characteristics of the “Mesolithic Age” 
in NE China.3 However, due to the limitations of relevant archaeological 
materials, especially the lack of reliable stratigraphic relationships and accurate 
dating data, there are few studies on the development sequences, causes, 
and mechanisms of the PaleolithicñNeolithic transition in the northern NE  
China.

In recent years, important progress has been made in prehistoric archaeological 
excavations and studies in the northern NE China, which makes it possible for 
us to further think over the above-mentioned academic topics. On the basis 
of relevant materials of the newly discovered archaeological remains about 
20,000 to 9,000 years ago, this paper discusses the changes in technologies, 
livelihood, and settlement patterns happened from the Late Pleistocene to 
the Early Holocene in the northern NE China based on the reliable absolute 

1　Zhao Binfu, Dongbei Shiqi Shidai Kaogu; Chen Shengqian, Shiqian de Xiandaihua: Cong 
Shoulie Caiji Dao Nongye Qiyuan .
2　Zhao, Dongbei Shiqi ; Zhao Binfu, “Dongbei Xinshiqi Wenhua Geju ji Qi yu Zhoubian 
Wenhua de Guanxi,” Zhongguo Bianjiang Shidi Yanjiu, 88ñ97; Fu Renyi, “Guanyu Dongbei 
Jiushiqi Xiang Xinshiqi Guodu Shiqi Ji Ge Wenti de Tantao,” Zhongguo Gushengwu Xuehui 
Di-jiu Jie Zhongguo Gujizhui Dongwuxue Xueshu Nianhui Lunwenji ; Li Youqian, “Dongbei 
Diqu Moci Bingqi Yilai Jiushiqi Yicun de Fenqi, Leixing ji Xiangguan Wenti,” Zhongyuan 
Wenwu, 25ñ35 .
3　Chen, Shiqian de Xiandaihua .
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age framework. It also tries to find out the reasons and mechanisms of the 
PaleolithicñNeolithic transition happened in the region and showcases 
the dynamic process of cultural adaptation by taking the background 
information such as the climate, the environment, and the population size 
into consideration. By doing so, this paper aims to provide a reference for 
comprehensively understanding the regularity and diversity of the Paleolithicñ
Neolithic transition in China, and exploring the origin and early development 
of cultural factors such as pottery, ground stone tools, agriculture, and 
sedentariness.

I. Discoveries and Dating Data of Relevant Archaeological 
Remains

A series of archaeological sites from the Late Pleistocene to the Early Holocene 
with reliable stratigraphic relationships and dating data had been discovered in 
the northern NE China. Being represented by Fenglin 枫林 , Taoshan 桃山 , 
Huayang 桦阳 , Xiaonanshan 小南山 , Houtaomuga 后套木嘎 , and Shuangta 
双塔 , these sites date back to the period between the late stage of the Upper 
Paleolithic and the early Neolithic periods (see Table 1).

The Fenglin site is located in Fusong, Baishan, Jilin, and in the hinderland of 
the Changbai Mountains. The NE part of the site is one kilometer from the first 
tributary of the Songhua River, and it is about 900 meters above sea level. The 
excavated area of the site covers 230 square meters in 2016, and it was divided 
into two areas: the east area and the west one. The cultural layers of the two 
excavated areas date back to about 17,000 years ago and 24,000ñ18,000 years 
ago, respectively. A total of 661 stone artifacts have been excavated. These 
artifacts are mainly characterized by obsidian raw materials and microblade 
technology.4 In addition, lithic assemblages that are similar to those of Fenglin 
have also been widely found in other sites in the Changbai Mountains, such 

4　Xu Ting, “Jilin Fusong Faxian Fenglin Jiushiqi Yizhi,” Zhongguo Wenwu Bao, October 21, 
2016; “Jilin Fusong Fenglin Yizhi,” Dazhong Kaogu, 4.
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as Helong Dadong 和龙大洞 ,5 Shirengou 石人沟 ,6 Liudong 柳洞 ,7 and 
Xintunzi Xishan 新屯子西山 .8 However, except for a radiocarbon date for 
the Helong Dadong site,9 no absolute date has been reported for the rest of the 
sites.

The Taoshan and Huayang sites are located in the southern Lesser Khingan 
Mountains, and have stratified deposits of the late Upper Paleolithic, the 
PaleolithicñNeolithic transitional period, and the late Neolithic, showing good 
comparability in many aspects such as stratigraphy, age, and lithic industry. The 
Taoshan site is located at the Taoshan Hill on the bank of the Hulan River. 
The hill is in the transitional zone between the Lesser Khingan Mountains 
and the Songnen Plain. The excavated area of the site was 36 square meters 
in 2013ñ2014 and it has four layers. A small number of stone artifacts were 
excavated from Layer 4 at the bottom, and radiocarbon dating shows that they 
date back to 19,000ñ16,500 years ago. Layer 3 is the main cultural layer of the 
site, and more than 2,000 stone artifacts and a few early pottery sherds were 
excavated. These artifacts date back to about 15,000ñ14,000 years ago.10 The 
Huayang site is located on the left bank of the Tangwang River, a first-
class tributary of the Songhua River. The site underwent a large-scale salvage 
excavation in 2012. The main excavation area is 555 square meters, and the 
deposits can be divided into three cultural layers (CL1, 2, and 3). CL3 dates 
back to about 19,000ñ18,000 years ago, and only 40 stone artifacts had been 
excavated; CL2 dates back to about 14,000 years ago, and more than 25,000 
stone artifacts and a small number of pottery sherds had been yielded.11

5　Wan Chenchen et al., “Jilin Helong Dadong Yizhi de Diaocha yu Yanjiu,” Kaogu Xuebao , 
1ñ30; Zhao Hailong et al., “Jilin Helong Dadong Yizhi Heiyaoyan Diaokeqi de Zhizuo Jishu yu 
Gongneng,” Renleixue Xuebao, 537ñ48.
6　Chen Quanjia et al., “Yanbian Helong Shirengou Jiushiqi Yizhi 2005 Nian Shijue Baogao,” 
Renleixue Xuebao, 105ñ14.
7　Chen Quanjia et al., “Jilin Helong Liudong 2004 Nian Faxian de Jiushiqi,” Renleixue 
Xuebao, 208ñ19 .
8　Chen Quanjia et al., “Fusong Xintunzi Xishan Jiushiqi Yizhi Shijue Baogao,” Renleixue 
Xuebao, 147ñ53.
9　Zhao et al., “Jilin Helong Dadong Yizhi.”
10　Yue Jianping et al., “Heilongjiang Sheng Taoshan Yizhi 2014 Niandu Fajue Baogao,” 
Renleixue Xuebao , 180ñ92; Jianping Yue et al., “Late Pleistocene Lithic Technology and 
Human Adaptation in Northeast China: A Case Study from the Taoshan Site,” Quaternary 
International , 48ñ57.
11　Jianping Yue et al., “Neolithisation in the Southern Lesser Khingan Mountains: Lithic 
Technologies and Ecological Adaptation,” Antiquity, 1144ñ60.
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Being located on the left bank of the Wusuli (Ussuri) River in Raohe, 
Shuangyashan, Heilongjiang, the Xiaonanshan site was discovered in 1958 
and had undergone several archaeological excavations in the following decades. 
Cultural remains from the Late Pleistocene to the Middle and Late Holocene were 
found there. Based on the excavations in 2015 and during 2019ñ2020, cultural 
remains of a total of five periods had been identified. The remains of Phase 1 and 
Phase 2 are the most diverse ones. The Phase-1 remains include a large number 
of stone artifacts and pottery sherds in addition to two house remains and some 
firepit traces. By conducting 14C dating on the charcoal particles in the stoves of 
the house remains and the open firepits, it was found that Phase-1 remains date 
back to about 15,000ñ13,500 years ago. The Xiaonanshan Phase-2 remains are 
represented by two cemeteries that include stone artifacts, jade artifacts, and 
potteries. Their absolute date is about 9,100ñ8,600 years ago.12

The Houtaomuga site is located on the east bank of the Xinhuangpao 新荒泡 Lake 
in the Nenjiang River valley. It was excavated on a large scale from 2011 to 
2015, revealing cultural layers of a total of seven periods from the Neolithic 
Age to the Liao and Jin dynasties. The Phase-1 remains mainly include relics 
such as potteries, stone artifacts, bone artifacts, fish bones, mussel shells, 
and terricolous mammal bones, and features like ash pits, ash ditches, and 
graves. As the earliest Neolithic remains currently known in NE China, these 
remains are different from other known archaeological cultures and are named 

“Houtaomuga Phase-1 Culture.” Results of the radiocarbon dating of pottery 
sherds, human bones, and dog hip bones from the Houtaomuga Phase-1 
remains show that they date back to 12,900ñ11,100 years ago.13

The Shuangta site is located in the western part of the Songnen Plain. With 
formal archaeological excavations, two stages of Neolithic archaeological 
cultural remains had been found at the site. The Phase-1 remains mainly 
include features such as ash pits, graves, ash ditches, and pillar holes in addition 
to a variety of potteries, stone artifacts, bone artifacts, mussel artifacts, wild 
animal bones, fish bones, and mussel shells. Additionally, a small number 

12　Li Youqian, “Xiaonanshan Yizhi 2019ñ2020 Niandu Kaogu Fajue Xin Shouhuo,” 
Zhongguo Wenwu Bao, March 19, 2021; Heilongjiang Provincial Institute of Cultural Relics 
and Archaeology and Cultural Relics Administration of Raohe County, “Heilongjiang Raohe 
Xian Xiaonanshan Yizhi 2015 Nian III Qu Fajue Jianbao,” Kaogu, 3ñ20.
13　Wang Lixin, “Houtaomuga Xinshiqi Shidai Yicun ji Xiangguan Wenti Yanjiu,” Kaogu 
Xuebao, 141ñ64.



204 Yue Jianping, Li Youqian, Yang Shixia

of ornaments like stone pendants, jade rings, mussel ornaments, and bone 
ornaments had also been found. The 14C data of the human bone samples from 
the Phase-1 remains of Shuangta is similar to the thermoluminescence (TL) 
dating data of pottery sherds. Both indicate that they date back to about 10,000 
years ago.14

The remains from the Late Pleistocene to the Early Holocene were also found at 
sites such as Xiaolongtoushan 小龙头山 , Beishandong 北山洞 , and Kangle 康乐
in Heilongjiang, but their excavation areas are relatively smaller, and the uncovered 
cultural remains are limited. The excavated area of the Xiaolongtoushan site 
was 10 square meters in 2014, and 82 stone artifacts were obtained. These 
artifacts date back to about 16,000 years ago.15 The remains, having similar 
deposit characteristics and stone tool industries to those of the Xiaolongtoushan 
site, had been found in sites of the Hailanghe River valley, such as Yanglin 
Xishan 杨林西山 and Paotaishan 炮台山 ,16 but they all lack reliable absolute 
age. Forty-one square meters of the Beishandong site which is located in 
the Greater Khingan Mountains were excavated in 2016, revealing cultural 
remains of six periods. A small number of stone artifacts were found in Phase-1 
and Phase-2 remains, which date back to about 14,000 and 9,500 years ago, 
respectively.17 With a small area of trial excavation, some stone artifacts had 
been found at the Kangle site, and the cultural layer dates back to about 9,600ñ
9,000 years ago.18 Additionally, by using optically stimulated luminescence 
(OSL) and conventional 14C dating methods, it was found that the Shibazhan 
十八站 19 and Daxingtun 大兴屯 sites20 both date back to about 10,000 years 

14　Research Center for Chinese Frontier Archaeology of Jilin University and Jilin Provincial 
Institute of Cultural Relics and Archaeology, “Jilin Baicheng Shuangta Yizhi Xinshiqi Shidai 
Yicun,” Kaogu Xuebao, 501ñ38.
15　Li Youqian, “Heilongjiang Hailin Xiaolongtoushan Jiushiqi Yizhi Fajue Jianbao,” Renleixue 
Xuebao, 118ñ27.
16　Chen Quanjia et al., “Heilongjiang Sheng Hailin Shi Yanglin Xishan Jiushiqi Yizhi (2008) 
Shiqi Yanjiu,” Beifang Wenwu , 3ñ14; Chen Quanjia et al., “Hailin Paotaishan Jiushiqi Yizhi 
Faxian de Shiqi Yanjiu,” in Bianjiang Kaogu Yanjiu (Di 9 Ji).
17　Heilongjiang Provincial Institute of Cultural Relics and Archaeology and Archaeology of 
Northern Ethnicity Institute of Renmin University of China, “Heilongjiang Daxingíanling 
Huzhong Beishandong Yizhi 2016 Nian Fajue Jianbao,” Beifang Wenwu, 3ñ20.
18　Li Youqian and Ni Chunye, “Heilongjiang Muling Shi Kangle Yizhi de Faxian yu Niandai,” 
Beifang Wenwu, 3ñ7.
19　Zhang Xiaoling et al., “Heilongjiang Shibazhan Yizhi de Xin Cailiao yu Niandai,” 
Renleixue Xuebao, 115ñ28.
20　Huang Weiwen et al., “Heilongjiang Angíangxi de Jiushiqi,” Renleixue Xuebao, 234ñ43.
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ago. However, because their cultural contexts are not clear enough and their 
dating methods are relatively limited, they are not discussed in this paper.

II. Technologies, Livelihood, and Settlement Patterns

1.  Lithic Technologies

Technologies are the most basic variable in the human cultural system and are 
also the most obvious manifestation of cultural adaptation.21 As the earliest 
and longest-lasting symbol to record the human material culture, lithic 
artifacts, which contain rich information on human behaviors and cognition, 
have been crucial tools from the Paleolithic to the modern hunter-gatherer  
society.

With archaeological efforts made in recent years, the whole picture of the 
lithic industry in the late stage of the Upper Paleolithic in the northern NE 
China has gradually become clearer, which is characterized by microblade 
technology. Existing archaeological materials show that microblade technology  
began to emerge in NE China about 28,000 years ago. The Xishantou 西 
山头 site in Longjiang, Heilongjiang has the earliest remains of microliths  
in NE China.22 On the whole, the microblade technology products of the 
Xishantou site are similar to those of the sites of Xishahe 西沙河 , Youfang 油
坊 , Longwangchan 龙王辿 , Xiachuan 下川 , and Shizitan 柿子滩 Locality 29 
in the same period.23 Their technology is not yet mature, and is in the transition  

21　Chen, Shiqian de Xiandaihua .
22　School of Archaeology of Jilin University et al., “Heilongjiang Longjiang Xian Xishantou 
Jiushiqi Shidai Yizhi Shijue Jianbao,” Kaogu, 3ñ13.
23　Ying Guan et al., “Microblade Remains from the Xishahe Site, North China and Their 
Implications for the Origin of Microblade Technology in Northeast Asia,” Quaternary 
International , 38ñ47; Xiaomei Nian et al., “Chronology of the Youfang Site and Its Implications 
for the Emergence of Microblade Technology in North China,” Quaternary International , 
113ñ21; Wang Xiaoqing and Zhang Jiafu, “Longwangchan Yizhi Di-yi Didian Xishiqi Jiagong 
Jishu yu Niandai: Jianlun Huabei Diqu Xishiqi de Qiyuan,” Nanfang Wenwu, 49ñ56; School 
of History of Beijing Normal University and Shanxi Institute of Archaeology, “Shanxi Qinshui 
Xiachuan Yizhi Xiaobaihua Geliang Didian 2015 Nian Fajue Baogao,” Kaogu Xuebao, 383ñ
408; Yanhua Song et al., “Re-thinking the Evolution of Microblade Technology in East Asia: 
Techno-Functional Understanding of the Lithic Assemblage from Shizitan 29 (Shanxi, China),” 
PLoS ONE, e0212643.
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stage from the blade technology to the microblade one, usually called the 
initial microblade technology.24 Up until about 25,000 years ago, microblade 
technology in Northeast Asia, including NE China, the Russian Far East, the 
Korean Peninsula, and Hokkaido, had gradually become regular, forming a 
microblade industry characterized by pressure flaking and bifacially prepared 
wedge-shaped microblade cores, which is called the Northern Microblade 
Industry.25 This industry is widely spread in the northern NE China, as 
represented by sites such as Helong Dadong, Fenglin, Xiaolongtoushan, 
Taoshan, Huayang, and Xiaonanshan, and dates back to the period from the 
Upper Paleolithic to the Neolithic Age.26

Although the lithic industry in the northern NE China was still characterized 
by microliths about 15,000ñ14,000 years ago, the successive deposits of 
the Taoshan and Huayang sites clearly record the transformation of their 
lithic industry in terms of raw material utilization, tool types, and knapping 
techniques.27 In this period, the prehistoric humans of the Taoshan and 
Huayang sites showed a trend in the diversified use of raw materials. They 
turned from predominantly exploiting high-quality stone materials such as 
vitric tuff and chert to making heavy use of tuff and rhyolite and using other 
raw materials such as hornstone, dacite, chert, and agate at the same time. 
In terms of tool types and retouch techniques, in addition to the traditional 
Paleolithic tool types such as scrapers and points, axe- and adze-shaped 

24　Wang Youping, “Huabei Xishiqi Jishu de Chuxian yu Fazhan,” Renleixue Xuebao, 565ñ76; 
Yi Mingjie, “Zhongguo Beifang de Xishiye Jishu yu Shehui Zuzhi Fuzahua Zaoqi Jincheng,” 
Kaogu, 70ñ78.
25　Shinji Kato, “Human Dispersal and Interaction during the Spread of Microblade Industries 
in East Asia,” Quaternary International , 105ñ12; Ian Buvit et al., “Radiocarbon Dates, 
Microblades, and Late Pleistocene Human Migrations in the Transbaikal, Russia, and the 
Paleo-Sakhalin-Hokkaido-Kuril Peninsula,” Quaternary International , 100ñ19; Jianping Yue 
et al., “Human Adaptations during MIS 2: Evidence from Microblade Industries of Northeast 
China,” Paleogeography Paleoclimatology Paleoecology, 110286; Wang, “Huabei Xishiqi  
Jishu.”
26　Chen Quanjia and Wang Chunxue, “Dongbei Diqu Jin Ji Nian Jiushiqi Kaogu de Xin 
Faxian yu Yanjiu,” in Kaoguxue Yanjiu (Qi), 183ñ204; Liu Yang et al., “Jilin Dongbu Han 
Xishiqi Yicun de Chubu Yanjiu,” Disiji Yanjiu, 1042ñ49; Li Youqian, “Nenjiang Liuyu Xishiqi 
Kaogu de Huigu yu Zhanwang,” Heilongjiang Shehui Kexue, 136ñ42; Yue et al., “Human 
Adaptations.”
27　Jianping Yue et al., “Lithic Raw Material Economy at the Huayang Site in Northeast China: 
Localization and Diversification as Adaptive Strategies in the Late Glacial,” Archaeological and 
Anthropological Sciences , 107; Yue et al.,“Neolithisation in the Southern Lesser Khingan 
Mountains.”
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artifacts—the predecessors of Neolithic ground axes and adzes—had emerged. 
The appearance of ground stone chisels and grinding stones at the Huayang 
site further indicates that grinding technologies were used in the production of 
stone tools in this period. In addition, many adze-shaped artifacts had also been 
found in the Xiaonanshan Phase-1 remains.28

Although a large number of chipped stone tools and microliths of the Early 
Holocene were found in sites such as Shuangta and Xiaonanshan, ground 
stone tools took up a more prominent position during the period. On the 
one hand, the proportion of ground stone tools in the lithic assemblages had 
increased significantly. Their types had become more diverse and mainly 
include ground stone axes, adzes, chisels, drills, arrowheads, net pendants, 
and grinding stones (slabs and hanstones). On the other hand, grinding 
and drilling techniques also matured at this point as the ground stone 
tools found at the sites are mostly finely grinded and completely polished. 
What is particularly striking is that a total of more than 200 jade artifacts 
of various types were found in the Phase-2 graves of the Xiaonanshan site. 
These jade artifacts include jue 玦 (split penannular jade rings), huan 环 
(rings), zhu  珠 (beads), guan 管 (tubes), bi 璧 (jade disks), and fu 斧 (axes). 
They were made from tremolite and serpentine that are rare or have not been 
found in earlier archaeological sites.29 These jade artifacts were mostly drilled 
on both sides and completely polished. Some of them bear obvious marks of 
being cut by shasheng 砂绳 (sand ropes), showing relatively more advanced 
jade-making techniques.

Overall, the lithic industry from the Late Pleistocene to the Early Holocene 
in the northern NE China is noticeably successive. It developed and innovated 
on the basis of inheriting the tradition of the late stage of the Upper Paleolithic. 
The stone tool industry characterized by the microblade technology had 
continued in the region for quite a long time; ground stone tools such as 
axes and adzes began to appear about 15,000 years ago and achieved great 
progress in the Early Holocene, effectively expanding the depth and breadth of 
prehistoric humansí exploiting and utilizing natural resources in the region.

28　Li, “Xiaonanshan Yizhi.”
29　See note 12 above.
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2.  Livelihood Patterns

The discussion on the changes in livelihood patterns is an important part of the 
study of the PaleolithicñNeolithic transition. Factors such as animal and plant 
remains, site location and structure, artifact assemblages, and stable isotope analysis 
can provide important information for the study. By combining existing studies on 
the archaeological remains from the Late Pleistocene to the Early Holocene in the 
northern NE China, we can learn about the evolution of the prehistoric humansí 
livelihood patterns in the region during the PaleolithicñNeolithic transition.

In the late stage of the Upper Paleolithic, sites represented by Fenglin, Taoshan, 
Huayang, and Xiaolongtoushan were scattered in hilly areas or transition zones 
between mountains and plains. In terms of regional geomorphological locations, 
they were either in local river terraces or on uplands near rivers. Such locations 
have rich flora and fauna resources, indispensable fresh water and stone 
resources, and convenient mobility and migration channels. Although there 
are no flora and fauna remains available for identification at these sites, the 
excavated lithic assemblages characterized by microblade technology are quite 
representative. As the target product of microblade technology, microblades 
are specially produced to assemble composite tools such as bone tools and 
wood ones. They were mostly used for hunting or processing of food, which is 
aligned with the livelihood pattern of the highly mobile hunter-gatherers.30 By 
combining indirect evidence such as site locations and artifact assemblages, it can be 
found that the Upper Paleolithic population in the northern NE China, which 
is typically characterized by the microlithic industry, must have used hunting 
and gathering as their major way of livelihood. Thereinto, hunting may be the 
more important one of them.

Although prehistoric humans in NE China still maintained a traditional 
economy of hunting and gathering about 15,000 years ago, the emergence 
of pottery indicates an important shift in their way of storing and cooking 
food. Many pottery sherds were found in the Xiaonanshan Phase-1 remains, 
and date back to about 15,000ñ13,500 years ago. These pottery sherds are 
30　Robert G. Elston and P. Jeffery Brantingham, “Microlithic Technology in Northeast Asia: A 
Risk-Minimizing Strategy of the Late Pleistocene and Early Holocene,” Archaeological Papers 
of the American Anthropological Association , 103ñ16; Chen Shengqian, “Xishiye Gongyi de 
Qiyuan: Yi Ge Lilun yu Shengtai de Shijiao,” in Kaoguxue Yanjiu (Qi), 244ñ64; Yi, “Zhongguo 
Beifang de Xishiye Jishu.”
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badly damaged. The burning temperature was low and the pottery-making 
technology was obviously primitive. A small number of early pottery sherds 
had also been found in Layer 3 of the Taoshan site and CL2 of the Huayang 
site. These pottery sherds together represent the earliest pottery that has been 
found in NE China so far. Later, The Houtaomuga Phase-1 remains also 
have a lot of early pottery sherds, which were once part of cylindrical pots 
and curved jars and bo 钵 (earthen bowls), dating back to about 12,000 years 
ago. Stable isotope analysis of the charred residues on pottery has shown that 
freshwater fish is the main object that was once cooked in the early pottery 
from the Houtaomuga site, while other food resources were also cooked in 
them.31 This result is consistent with evidence such as the geographical location 
of the site and the animals remains. The Xinhuangpao Lake and the Taoíerhe  
River provided rich aquatic resources for the ancient humans living at the 
Houtaomuga site, and a lot of fish bones, mussel shells, and a few mammalian 
bones were also found from the site. In the lower Amur River basin of Russia, 
early pottery dating back to 15,000ñ10,000 years ago was also found at the 
sites of Gasya, Khummi, and Goncharka-1 belonging to the Osipovka culture. 
Functional studies of the pottery show that it was used for cooking various 
aquatic resources like fish.32

For the Early Holocene, archaeological remains represented by the Shuangta 
Phase-1 remains have a large number of mussel shells and bones of wild 
mammals, birds, and fish. The excavated stone artifacts mainly include scrapers, 
points, arrowheads, and microblade tools. Although there are a small number 
of stone axes, adzes, net pendants, and grinding stones, no lithic tools related 
to agricultural activities such as stone shovels and hoes have been found. The 
excavated bone tools are mostly fishing, hunting, or hand tools such as bone 
awls, fish darts, bone arrowheads, and shuttle-shaped artifacts. In the ash pit 
H2 of the Shuangta Phase-1 remains, a lot of fish bones were excavated, many 
fish gill bones were found at the bottom of the pit, and a gray-white calcareous 
layer was visible, meaning that this may be a cellar for storing fish.33 Isotopic 

31　Dai Kunikita et al., “Radiocarbon Dating and Dietary Reconstruction of the Early Neolithic 
Houtaomuga and Shuangta Sites in the Song-Nen Plain, Northeast China,” Quaternary 
International , 62ñ68.
32　Shinya Shoda et al., “Late Glacial Hunter-Gatherer Pottery in the Russian Far East: 
Indications of Diversity in Origins and Use,” Quaternary Science Reviews, 106124.
33　See note 14 above.
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analysis results of early pottery excavated at Shuangta show that freshwater fish 
was the main food.34 Together, a series of evidence indicates that the people 
living in the northern NE China maintained the fishing and hunting economy 
about 10,000 years ago, and fish resources were a major food in their food 
structure.

Generally speaking, the population in the northern NE China from the 
Late Pleistocene to the Early Holocene maintained the fishing and hunting 
economy. Although the emergence of early pottery about 15,000 years ago 
indicates a shift in the way food was stored and cooked, no agriculture-related 
remains have been found. A range of evidence indicates that there is a link 
between the emergence and early development of pottery in the region and the 
need to intensify the use of wildlife resources such as fish, and what is more, 
aquatic resources like fish were becoming increasingly more important in the 
peopleís food structure.

3.  Mobility and Settlement Patterns

Mobility is an important strategy for hunter-gatherers to adapt to the 
environment, and is also the basic guarantee for their access to food, exchange 
of information, and conducting production and reproduction. Depending 
on different survival strategies under different climates, environments, and 
resource conditions, Lewis R. Binford divides hunter-gatherers into two 
categories: One is foragers, who migrate to gather and hunt resources that can 
be used directly; the other is collectors, who have a fixed camp and collect food 
and store it by sending out working groups.35 The two strategies correspond to 
different mobility patterns. The former uses a residential migratory strategy that 
is highly mobile, while the latter uses a logistically organized mobility pattern 
that has relatively low mobility. In terms of the site structure and technologies, 
collectorsí site structure is more diverse and differentiated than that of foragers, 
and what is more, collectors may invest in more durable production and living 
equipment and facilities to develop higher social complexity.

As compared to the traditional core-and-flake industry, the microblade 

34　See note 31 above.
35　Lewis R. Binford, “Willow Smoke and Dogsí Tails: Hunter-Gatherer Settlement Systems 
and Archaeological Site Formation,” American Antiquity, 4ñ20.
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technology that was popular in the middle and high latitude areas of the eastern 
Eurasia in the Upper Paleolithic shows obvious technological advantages and 
features a cost-effective tool design. Microblade tools are highly portable, 
maintainable, adaptable, and lethal, so they are mostly regarded as the lithic 
technology system compatible with high mobility, representing the peak of 
hunter-gatherer mobility.36 At sites such as Fenglin, Taoshan, Huayang and 
Xiaolongtoushan that date back to 20,000ñ16,000 years ago and are mainly 
characterized by the microblade industry, their deposits are thin, and there 
are rather few remains, indicating that they are short-term residential 
places. Studies on stone sources in Layer 4 of Taoshan and CL3 of Huayang 
show a preference for high-quality raw materials that are far away.37 In 
addition, the obsidian from the Changbaishan Tianchi volcano which is 
250 kilometers away was found at the Xiaolongtoushan site.38 Together, 
the above evidence suggests that hunter-gatherers in this period were highly 
mobile and acquired their production and living materials through highly 
frequent migration.

Based on the analysis of stone artifacts from the Taoshan and Huayang 
sites that date back to 15,000 years ago, we found that the mobility strategy 
of hunter-gatherers in the region had gradually changed from foragers to 
collectors, which is directly reflected in the reduction of group mobility and 
the enhancement of technologies used to obtain, process or store food.39 The 
size of sites in this period was expanded, the relics were rich, and the cultural 
connotation was diverse, indicating that the intensity of human activities 
at the sites had increased noticeably. In terms of raw material selection 
and acquisition, ancient humans in sites such as Taoshan and Huayang 
stopped seeking high-quality raw materials from far away and increased the 
development and utilization of pebbles in nearby rivers. The types of raw 
materials were more diverse, and their quality was uneven. Both expedient and 
curated products co-existed in the toolkits. In addition, these people began 
to make some durable tools that are not conducive to mobility, such as axe-

36　See note 30 above.
37　Shixia Yang et al., “Environmental Change and Raw Material Selection Strategies at 
Taoshan: A Terminal Late Pleistocene to Holocene Site in North‑Eastern China,” Journal of 
Quaternary Science, 553ñ63; Yue et al., “Lithic Raw Material Economy,”107.
38　See note 15 above.
39　See note 37 above.
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and adze-shaped artifacts and ground stone chisels. They also developed a 
new technology for food processing and storage—pottery. In particular, semi-
crypt dwelling remains and hearths were found at the Xiaonanshan site. This 
further shows the development trend in which the people in this period were 
decreasing their mobility and increasing sedentariness.

Technologies in food acquisition, processing, and storage, represented 
by ground stone tools and pottery, developed to a certain extent in the 
later Houtaomuga Phase-1 remains. They further developed into a mature 
technology system in the Early Holocene, becoming the crucial “site furniture” 
at various sites. Additionally, prehistoric humans, represented by the Shuangta 
Phase-1 population, began to pay attention to storage facilities such as fish 
cellars and trenches or residential buildings. Although no residential surfaces or 
other architectural remains have been found at the site, groups of pillar holes 
have been found, with one to two layers of rammed earth between the pillar 
pit and the hole wall.40 The discovery of the above-mentioned durable tools, 
facilities, and architectural remains indicates that settlements in this period were 
sedentary ones and might have existed in a residential form of something like 
the “moat settlement.” In addition, a group of compact stone graves and burial 
objects such as pottery and jade artifacts41 dating back to about 9,000 years ago 
have been found at the Xiaonanshan site. These indicate the well-planned 
and long-term layout of the Early Holocene settlements and the highly 
complex social organizations in the northern NE China, which have laid 
the solid technical and social foundation for the subsequent development of the 
Neolithic culture.

In summary, the mobility patterns and settlement strategies of the population 
from the Late Pleistocene to the Early Holocene in the northern NE China 
had undergone important changes. They turned from the highly mobile 
migratory foragers to the logistically organized collectors with relatively low 
mobility, and finally developed a sedentary settlement form with certain social  
complexity.

40　See note 14 above.
41　See note 12 above.
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III. Environmental Changes and the Cultural Adaptation

In the PaleolithicñNeolithic transition process in the northern NE China, 
cultural elements such as lithic technologies, livelihood patterns, mobility 
strategies, and settlement patterns evolved synergistically, and showed obvious 
successive and staged characteristics. In the late Upper Paleolithic, the lithic 
industry dominated by microblade technology and the hunting-and-gathering 
economy continued in the region for a long time. About 15,000 years ago, the 
prehistoric humans began to innovate tool production technologies based on 
the cultural traditions of the Upper Paleolithic, and used grinding and pottery 
technologies. What is more, they enhanced the use of local resources such as 
lithic materials and fish, and turned themselves into collectors who have low 
mobility in terms of mobility strategies. These cultural changes continued 
and were expanded in the Early Holocene, forming a Neolithic culture 
characterized by sedentary settlements and the fishing-and-hunting economy 
in the northern NE China eventually.

Cultural ecology provides an important theoretical perspective for explaining 
the emergence of these new cultural factors. By comprehensively examining 
the key elements such as climate, environment, population, technology, 
livelihood, and mobility involved in the cultural adaptation system, we can 
have a deeper understanding of the cultural means that prehistoric humans used 
to adapt to the environment, and effectively showcase the dynamic process of 
cultural adaptation (see Figure 1). In recent years, studies on a series of high-
resolution paleoclimate records in the northern NE China show that the 
climate system of the region fluctuated significantly in the Late Pleistocene, 
with drastic changes in temperature and humidity,42 which had an important 
impact on human technologies and behaviors.

42　Jens Mingram et al., “Millennial-Scale East Asian Monsoon Variability of the Last Glacial 
Deduced from Annually Laminated Sediments from Lake Sihailongwan, N.E. China,” 
Quaternary Science Reviews, 57ñ76; Jing Wu et al. “Vegetation and Climate Change during the 
Last Deglaciation in the Great Khingan Mountain, Northeastern China,” PLoS ONE, e0146261; 
Wu Jing and Liu Qiang, “Wanbingqi Yilai Yuelianghu Baofen Jilu Fanying de Guzhibei yu 
Guqihou Yanhua,” Diqiu Kexue (Zhongguo Dizhi Daxue Xuebao), 947ñ54.
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Figure 1　Relationship between the Evolution of the Cultural System and the Changes in 
Climate, Environment, and Population Size from the Late Pleistocene to  

the Early Holocene in the Northern NE China
Sources: North Greenland Ice Core Project members, High-Resolution Record of Northern Hemisphere 
Climate Extending into the Last Interglacial Period, Nature , 147ñ51; Buvit I. et al., Radiocarbon Dates, 
Microblades, and Late Pleistocene Human Migrations, 100ñ19; Wang, Can et al., Prehistoric Demographic 
Fluctuations in China Inferred from Radiocarbon Data and Their Linkage with Climate Change over the 
Past 50,000 Years, Quaternary Science Reviews, 45ñ59.

About 29,000 years ago, the climate in the northern NE China changed, 
and the temperature started to get colder. The region entered the Last Glacial 
Maximum (LGM) about 26,000 years ago.43 During the LGM (about 26,000ñ
18,000 years ago), the temperature dropped drastically, the amount of rain 
fell sharply, the steppe vegetation expanded quickly, and the faunal and floral 
belt moved south. Dry and cold climatic conditions, open landscapes, and 
43　Mingram et al., “Millennial-Scale East Asian Monsoon Variability.”
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highly patched natural resources highlighted the technological and ecological 
advantages of microliths so that they became popular across the region. The 
microblade technology in this period was more standardized and refined than 
before, which is an important means for ancient humans to proactively adapt 
to extreme climatic environments. From the LGM to about 16,000 years 
ago, hunter-gatherers in the region adopted a residential migratory strategy 
to frequently move between resource patches by equipping themselves with 
curated tools such as microblade products to obtain various materials to live on.

Since about 15,000 years ago, with the warm and moist climate of the 
Bølling-Allerød warm period, a large number of vegetation had developed in 
the northern NE China and the areas to its east, aquatic resources such as fish 
and shellfish had been abundant, and the energy carrying capacity per unit of 
land had been significantly improved. However, due to the thawing of the 
permafrost caused by the rising temperature, marshlands and wetlands appeared 
in low-lying areas, which reduced the amount of land available for use, and 
caused the gradual decrease of large herbivorous mammals living in open 
areas.44 In addition, archaeological and genomics studies have shown that over 
the period between about 15,000 and 13,000 years ago, the genetic continuity 
of the population in the region had begun to emerge,45 the population of East 
and Northeast Asia, including NE China, had grown significantly,46 which had 
intesified the contradiction between the population and natural resources. In 
this context, hunter-gatherers not only tried to open up new territories, but 
also gradually gave up the highly mobile forager mobility strategy and enhanced 
the intensity and breadth of developing local resources. Therefore, aquatic 
resources such as fish became increasingly important in their food structure. 
The emergence of new technologies was driven by the changes in livelihood 
44　Mingram et al., “Millennial-Scale East Asian Monsoon Variability”; Wu et al., “Vegetation 
and Climate Change”; Wu and Liu, “Wanbingqi Yilai Yuelianghu”; M. Izuho and H. Sato, 

“Landscape Evolution and Culture Changes in the Upper Paleolithic of Northern Japan,” in 
The Current Issues of Paleolithic Studies in Asia , 69ñ77; Kazuki Morisaki et al., “Lithics and 
Climate: Technological Responses to Landscape Change in Upper Paleolithic Northern Japan,” 
Antiquity, 554ñ72.
45　Xiaowei Mao et al., “The Deep Population History of Northern East Asia from the Late 
Pleistocene to the Holocene,” Cell , 3256ñ66.
46　Buvit et al., “Radiocarbon Dates, Microblades, and Late Pleistocene Human Migrations,” 
100ñ19; Wang et al., “Prehistoric Demographic Fluctuations,” 45ñ59; Hongxiang Zheng et al., 

“Major Population Expansion of East Asians Began before Neolithic Time: Evidence of mtDNA 
Genomes,” PLoS ONE, e25835.
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and settlement patterns. New tools for food acquisition, storage, and processing, 
such as pottery and ground stone tools, began to emerge in the northern NE 
China during this period. The transition from the Paleolithic to the Neolithic 
Age started. At the same time, the emergence of a series of new cultural factors 
had in turn enhanced the environmental adaptability of the ancient humans, 
and allowed them to quickly adapt to new climatic conditions and ecosystems, 
and to successfully survive the Younger Dryas, a sharp cooling event about 
12,800ñ11,600 years ago. The rich Phase-1 remains of Houtaomuga show not 
only the cumulative development trend of emerging technologies, but also the 
strong adaptability of hunter-gatherers to this sharp climate change event.

With the end of the Younger Dryas period and the start of the Holocene, 
the frequent climatic fluctuations since the LGM were decreased significantly, 
the temperature rose noticeably, the summer winds strengthened, and the 
precipitation became abundant. The population of the Early Holocene in the 
northern NE China continued to maintain the fishing and hunting economy, 
and intensified their exploitation of aquatic resources such as fish. Meanwhile, 
the production of pottery and ground stone tools was no longer in the primitive 
stage. As compared to the previous stage, the types of these objects were more 
abundant, and the production technology was more mature. On the whole, 
the warm and moist climatic environment, rich aquatic resources, and mature 
food processing and storage methods were important conditions for ensuring 
the establishment of the sedentary way of living. These factors promoted the 
gradual formation of the “sedentary hunting-fishing-gathering” social life 
form in the Neolithic Age in the northern NE China, and further promoted 
the growth of the population and the modification of the surrounding natural 
environment.

It is worth noting that in addition to the above-mentioned changes in 
technologies, livelihood, settlement patterns, and population sizes happened 
in the cultural system, the social organizational structure and ideology of 
humans in the Early Holocene in the region also developed a lot, which was 
reflected in their culture and physical quality. With systematic archaeological 
excavations, one completely ground jade ring, three pottery sherds with 
human face patterns, and a possible defensive ditch were found in the Shuangta 
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Phase-1 remains.47 On the pottery sherds, the human face patterns vividly show 
facial features such as eyes, nose, mouth, and beard, representing the religious 
meaning of primitive worship. The group of sealed stone graves found at the 
Xiaonanshan site is characterized by their compact layouts. Most of them have 
burial objects such as stone artifacts, jade artifacts, and pottery, and there may 
be a burial custom of burning corpses.48 Additionally, on the fossil skull of the 
Songhuajiang Man Ӏ, which was roughly in the same period as the Shuangta 
Phase 1 (about 11,000 years ago), the skull top has a conical bulge, which 
must be formed by conscious and complex long-term artificial modification 
activities in infancy and is regarded as the earliest evidence of intentional cranial 
deformation in China.49 The series of complex, symbolic, and ritual cultural 
phenomena show that primitive religious ideas and social hierarchies might 
have emerged in the northern NE China in the Early Holocene and complex 
societies had developed and taken shape in the period.

IV. Conclusion

In summary, the PaleolithicñNeolithic transition in the northern NE China is 
noticeably successive, staged, and linked, which means it is not an accidental 
sudden event. During this pivotal turn in human history, important changes 
happened in prehistoric humansí technologies, livelihood, settlement patterns, 
social organizations, and ways of thinking, which linked to the climatic and 
environmental changes from the Late Pleistocene to the Early Holocene. 
After a long period of cultural adaptation, the prehistoric humans in the 
region eventually entered the Neolithic Age characterized by certain social 
complexity and the “sedentary hunting-fishing-gathering economy” in the 
Early Holocene. However, the agricultural subsistence pattern dominated 
by su 粟 (millet) and shu 黍 (broomcorn millet) did not spread to parts of the 
northern NE China until the Middle and Late Holocene.50 The research on 

47　See note 14 above.
48　See note 12 above.
49　Xijun Ni et al., “Earliest-Known Intentionally Deformed Human Cranium from Asia,” 
Archaeological and Anthropological Sciences, 93.
50　Tao Li et al., “Millet Agriculture Dispersed from Northeast China to the Russian Far East: 
Integrating Archaeology, Genetics, and Linguistics,” Archaeological Research in Asia, 100177.
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the PaleolithicñNeolithic transition in the northern NE China is still in its 
infancy. Questions on the inherent diversity of the cultural adaptation under 
the diverse ecological environments such as mountains and plains in the region, 
the evolution of cultural factors such as early pottery and ground stone tools, 
and their relationship with related remains in the surrounding regions are to be 
answered by further archaeological discoveries and studies.
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of the PaleolithicñNeolithic Transition Stage in the Northern Part of the Sea of Japan Rim” 
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