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The Liangzhu culture (5300–4200 cal BP) was the most famous Neolithic culture of
who settled near the lower reaches of the Yangtze River in China. The core and initial
distribution area of Liangzhu originated around Taihu Lake, located on the south
bank of the Yangtze River delta. Recently, archaeological studies believe that the
Jianghuai area and Huanghuai area north of the Yangtze River are also important
distribution areas of Liangzhu culture. The route for Liangzhu culture migrating
across the Yangtze River is inferred as follows: One would have crossed the Yangtze
River from Nanjing-Zhenjiang belt and continued to migrate northward; while the
other would have crossed the River near the estuary before moving north along the
ancient coastline to the Jianghuai during the late period of Liangzhu, or crossed the
Yangtze River from the east of the present Beijing-Hangzhou Grand Canal to
Jianghuai and Huanghuai. According to the formation of the Yangtze River delta
during the Holocene and the evolution of the estuarine sand bar, it is believed that
there were large shoals in the Yangtze River channel in the middle-Holocene. The
Liangzhu ancestors around 5000 cal BP had the ability of making canoes over 8 m.
Based on the archaeological research of the Neolithic period, the evolution of the
Yangtze River channel in the Holocene, the history of ancient Chinese shipbuilding,
and the modern examples of crossing the Yangtze River with boat, it can be
concluded that the present Changzhou–Jiangyin–Zhangjiagang line should be
the main and reasonable route for the Liangzhu culture migrating across the
Yangtze River.
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Introduction

Regarded as one of the most important birthplaces of Chinese prehistoric cultural
development, the Jiangsu-Zhejiang-Shanghai region, located at the mouth of the Yangtze
River, has played host to Neolithic cultures including the Majiabang, Songze Liangzhu,
Qianshanyang, and the Guangfulin since 7000 cal BP. Centered on the Taihu Lake basin
and on the Hangzhou-Jiaxing-Huzhou plain, which is located on the south bank of the Yangtze
River Delta, the Liangzhu culture were considered the zenith of the Neolithic cultures, with
hundreds of sites and relics having been discovered (Zhao, 2018). Since the turn of the century,
however, several large Liangzhu sites have been excavated in the Jianghuai and Huanghuai
regions north of the Yangtze. Numerous works on the Neolithic culture and the evolution of
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paleoclimate and paleogeography during the Holocene have been
undertaken (Wang et al., 2004; Sun et al., 2006; Chen et al., 2008;
Wang et al., 2010; Chen et al., 2017; Zheng et al., 2018) and fruitful
results have been achieved in the Jiangsu–Zhejiang–Shanghai region.
The Liangzhu were known to have originated to the south of the
Yangtze, so the question of how the Liangzhumigrated across the river
is a scientific problem that needs to be addressed by archaeological
research, also is an important researching content of Liangzhu culture
in the north of the Yangtze River. According to the distribution range,
and the remains and artifacts unearthed at the Liangzhu cultural sites,
some archaeologists have proposed several possible migration routes
of Liangzhu across the Yangtze River. One was centered on the
Zhenjiang area, while another took them from Zhangjiagang near
the estuary of the Yangtze up the north coast to the eastern Jianghuai
region in late period of Liangzhu. The riverway was narrower and no
too much obstruction for Liangzhu ancestors’ across the Yangtze
(Institute of Archaeology, Nanjing Museum, et al., 1996; Luan, 1996;
Cui, 2011).

However, the Liangzhu culture was concentrated in the eastern
Taihu plain, and crossing of the Yangtze River were made throughout
the entire Liangzhu period. In crossing the river from Zhenjiang, the
ancestors of the Liangzhu to the south of the Yangtze would have had
to have made a detour to the west before crossing the Yangtze to the
north.

The origin, distribution, and diffusion of prehistoric cultures
cannot be separated from the changes in the paleogeographic
conditions in the distribution area. When considering changes in
sea level, the development of the Yangtze River delta, and the evolution
of the Yangtze river channel during the Holocene period, the ancestors
could have crossed the river from the northern end of the Taihu plain.

This study aims to discuss the most credible routes and
paleogeography mechanisms of how the Liangzhu crossed the
Yangtze based on the formation of the Yangtze River delta and the
paleoenvironmental factors present during the Holocene period.

The distribution of the liangzhu around
the Yangtze River delta and the jianghuai
region

A rise in sea level accompanied a period of global warming after
the last ice age. Since deglaciation, the mud and sand of the Yangtze
River, the Qiantang River, the Huai River, and the Yellow River, which
all flowed into the sea, increasingly deposited and formed a sand-
mouth delta, before gradually extending eastward to the modern-day
Yangtze River delta and the Jianghuai plain. The southern boundary of
the accumulated plains area of the Yangtze River delta follows the line
of Zhenjiang, Jiangyin, Zhangjiagang, Taicang Changshu, Waigang,
Xujing, Wuqiao, and Caojing. The south bank of the delta is situated at
the south of the boundary and includes the Taihu and Hangjiahu
plains. The northern boundary is located on the line of Yizheng,
Yangzhou, Taizhou, and Hai’an near the new Tongyang Canal. The
north side, located to the north of the boundary, includes the Lixia
River plain and the eastern Jianghuai plain (Li et al., 1999). The entire
region lies between 119°22′, 121°10′E and 32°16′, 33°58′N. The average
annual temperature of the region is 14.6°C, with a minimum of 1.1°C
in January and a maximum of 27.3°C in July. The average annual
precipitation is 1022 mm.

The Yangtze River delta and its north-south banks consist of low-
lying, flat terrain containing many lakes, ponds, and rivers. This
favorable natural environment was ideal for prehistoric cultures
migrating into the area. The Liangzhu were considered the peak
Neolithic culture on the Jiangsu, Zhejiang, Shanghai, and Taihu
plains, and existed from 5300 to 4200 cal BP. In the 1930s, the
Liangzhu site was investigated and excavated on the outskirts of
Hangzhou in Zhejiang Province (Zhao, 2018). Over more than
80 years, spectacular archaeological findings have been unearthed
due to the tireless and intensive research by the archaeologists,
which revealed that the Liangzhu culture is combined with
different branches such as “Liangzhu ancient country,” “Liangzhu
ruins group,” “dam construction,” “earthen building engineering,”
“rice culture,” and “jade culture” etc and all these branches were
closely bound up with each other (Wang, 2015; Zhao, 2018; Zheng,
2018; Yi, 2019). The ancient city of Liangzhu was also placed on the
World Heritage List in July 2019. At present, it is universally
acknowledged that the Liangzhu culture originated and flourished
in the Hangzhou Bay and Taihu Lake areas south of the Yangtze River.

During the past 2 decades, archaeologists have excavated sites in
the Jianghuai region north of the Yangtze River that are culturally
connected to the Liangzhu. The main sites are the Jiangzhuang site
(Nanjing Museum, 2016), the Luzhuang site (Nanjing Museum et al.,
1996), the Kaizhuang site (Yancheng Museum, 2005), the Dongyuan
site (Nanjing Museum et al., 2004), and the third stage of the
Longqiuzhuang site (The Archaeological Team of Longqiuzhuang,
1999; Cui et al., 2011).

FIGURE 1
Liangzhu cultural relics at the Jiangzhuang site in Xinghua and
Dongtai cities, Jiangsu Province: (A) the excavation site; (B) Excavated
Cong (upper radial diameter: 6.8 cm, lower radial diameter: 6.4 cm, bore
diameter: 4.6 cm, height: 23.5 cm) and (C) Bi (diameter: 24 cm,
bore diameter: 5.1–5.2 cm, thickness: 1.3–1.4 cm) (A: Nanjing Museum,
2016; B and C are provided by Nanjing Museum).
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Of these sites, the Jiangzhuang site contains a large-scale settlement
that has only recently been excavated. A high-ranking Liangzhu cemetery
with a simple cultural appearance as well as Cong (rectangular jade with a
round hole), Bi (round flat jade with a hole), and other jade ritual vessels
were unearthed in a Liangzhu cemetery north of the Yangtze River for the
first time and were found to date from the early-middle Liangzhu period
(NanjingMuseum, 2016; Figure 1). This discovery was ranked in the “Top
Ten New Archaeological Discoveries of 2015” list in China, owing to the
rich remains and the cultural connotations of the site (http://www.kaogu.
cn/zixun/2016nianquanguoshidakaoguxinfaxian/2016/0517/53925.html).
In addition, more than ten Liangzhu sites were also discovered in the
vicinity, such as Tingchi Port, Hu Zhuang, and Dacao Zhuang.
Archaeological research has provided evidence that the Liangzhu
culture flourished in the eastern Jianghuai region, and the area has
become an important part of the research surrounding this world-
renowned culture.

With the discovery of Liangzhu cultural sites such as Jiangzhuang
and Luzhuang, the opinion that “Distribution of Liangzhu culture did
not cross the Yangtze River” has been gradually eroded (Wu, 1988; Li
et al., 1999). It is now clear that the Liangzhumigrated north across the
Yangtze River (Cui, 2011). According to the spatial distribution and
cultural connotations of the sites, the unearthed artifacts, and the
features of the remains, the archaeologists deduced several routes that
the Liangzhu may have taken north to the Yangtze River (Figure 2).
Firstly, the Zhenjiang area. There are many known Liangzhu cultural
sites and remains in the Zhenjiang area, and it is believed that the
ancestors of the Liangzhu may have crossed the Yangtze River north
from the narrower riverway between Zhenjiang and Nanjing (Cui,
2011).Secondly, approximately 4,200 years ago, ancestors living
during the late period of Liangzhu culture crossed the river from
near Zhangjiagang, which was located in the north of Taihu Lake, and
moved northward along the coastline at that time to settle near the
Sheyang rivermouth or to migrate further north (Institute of
Archaeology et al., 1996). Thirdly, the ancestors crossed the
Yangtze River from the narrower riverway east of present Beijing-
Hangzhou Grand Canal and migrated northward through the
Jianghuai area (Luan, 1996).

The liangzhu culture and the
environment of the Yangtze River delta

During the Holocene period, the Yangtze River delta was formed
by the combined flow of the Yangtze River, the Huai River and the
Qiantang River, etc. flowing into the sea. The development of the delta
along its north and south wings has been extensively studied, with a
large number of papers being published on the subject (Wang et al.,
1981; Shan et al., 1986; Yan and Xu, 1987; Liu et al., 1992; Tang et al.,
1993; Chen and Stanley, 1998; Guo et al., 2013; Ding et al., 2019). It is
generally accepted that the mud and silt carried by the Yangtze River
were deposited in the estuary forming the Yangtze River delta.
Additionally, the mud and sand brought by the Qiantang River,
the Huai River, and the ancient Yellow River contributed to the
formation of the south and north wings of the delta. Taihu Lake
may have also been connected with the sea 7,000 years ago (Wang
et al., 1981). The eastward movement of the Yangtze River estuary and
the development of the south wing of the delta formed the Taihu Lake
plain, with a flat terrain and a crisscrossed water network.

This favorable environment meant that the Neolithic culture series
of Majiabang–Songze–Liangzhu–Qianshanyang–Guangfulin in the
Taihu Basin and Hangjiahu plain was the peak period for Neolithic
cultures, with abundant natural resources, thriving populations and
settlements, and increased spatial distribution (Chen et al., 1997). The
interactions between sea-level fluctuation and silt accumulation in the
Holocene resulted in the formation of several silt dams in the north of
the Yangtze approximately 7,000 years ago (Yan and Xu, 1987;
Figure 3). Shallow, lagoon-like lakes gradually began to form
between the silt dam to the west and Gaoyou and Hongze lakes to
the east. In particular, the Lixia River area is the lowest elevation in the
north of the Yangtze River in Jiangsu, with a developed water system
and abundant plants and animals. These shallow lakes could have been
silted up a bit and become flat land adjacent to the water where the
ancient inhabitants could have settled. The geomorphologic
conditions of the transition zone between land and sea provided a

FIGURE 2
Figure showing the study area (A) and the possible route map of
Liangzhu culture migrating across the Yangtze River (B) (The red circles
represent: 1. Qingdun site, 2. Kaizhuang site, 3. Taozhuang site, 4.
Jiangzhuang site, 5. Longqiuzhuang site, third stage, 6. Liyuan site,
7. Luzhuang site, 8. Dongyuan site, 9. Huating site, and 10. Qiuchengdun
site; the three possible routes are drawn based on Cui (red hollow arrow
in the west), Luan (red solid arrow in themiddle) and this study (red arrow
with yellow filling in the east)).

Frontiers in Earth Science frontiersin.org03

Xiao et al. 10.3389/feart.2023.1121469

http://www.kaogu.cn/zixun/2016nianquanguoshidakaoguxinfaxian/%202016/0517/53925.html
http://www.kaogu.cn/zixun/2016nianquanguoshidakaoguxinfaxian/%202016/0517/53925.html
https://www.frontiersin.org/journals/earth-science
https://www.frontiersin.org
https://doi.org/10.3389/feart.2023.1121469


suitable geographical environment for external Neolithic cultures to
migrate to, including the Liangzhu, who extended their range into this
area north of the Yangtze. Geoscientists and environmental
archaeologists have carried out in-depth studies on the early and
middle Holocene anthropogenic environment in the Yangtze River
delta region and have demonstrated and confirmed the formation
process and the mechanism of the Neolithic cultures in the east of
Jianghuai and Huanghuai and of the delta (Stanley and Chen, 1996;
Chen et al., 1997; Zhu et al., 2003; Zong et al., 2007; Wang et al., 2010;
Zheng et al., 2018). The area provides a scientific historical reference
for the potential for people to live in harmony with the natural
environment of the Yangtze River delta region in the future.
However, no archaeological research has currently been conducted
regarding exactly where the Liangzhu crossed the river and the
migration routes.

Discussion

The Liangzhu’s migration route across the
Yangtze River

The archaeological sites and remains of the Liangzhu culture to the
north and south of the Yangtze have led to speculation that the Liangzhu
culture initially crossed the river in the Nanjing-Zhenjiang region, and
in their later period crossed near present-day Zhangjiagang before
moving north along the coast, and crossed the river from the east of
present-day Grand Canal. These routes and time across the river is
logical from an archaeological viewpoint. The Liangzhu ruins to the
south of the Yangtze are mostly distributed throughout the eastern
Taihu plain (Chen, 2017). If the Yangtze River delta and the formation
process of the Yangtze River channel during the Holocene are
considered, the Nanjing-Zhenjiang region would not have been the
ideal point for crossing the river. Near the estuary, the mud and sand
were sedimented and formed the estuary bar, which contributed to the
weakened river flow when the water flows into the sea.

Previous studies suggest that the development of the Yangtze River
delta during the Holocene was characterized by distinct phases (Wang
et al., 1981; Hori et al., 2001; Song et al., 2013). The estuary was near

the Zhenjiang-Yangzhou line during the maximum sea transgression
of Holocene before moving eastwards with the sediment of mud and
silt carried by the river and the fluctuations of sea level. Thereafter, six
river mouth bars of substages were formed around the estuary while
the sedimentary center of the delta advanced toward the sea. These
phases of bar formation were known as the Hongqiao phase
(6500–5000 cal BP), the Huangqiao phase (6500–4000 cal BP), the
Jinsha phase (4500–2000 cal BP), the Haimen phase (2500–1200 cal
BP), the Chongming phase (1700–200 cal BP), and the Changxing
phase (700 cal BP to the present day) (Ling, 2001). The six substage silt
bars were dynamically superimposed from northwest to southeast and
overlapped or linked between the adjacent two substage silt bodies.
The broad seacoast channel was divided by sand bar bodies into two or
more narrower branches (northern and southern). When the Yangtze
River delta moved gradually eastward, the river water shifted to the
south due to the Coriolis effect, and the sand in the river gradually
merged into the land on the north bank. Nowadays, Hongqiao in
Yangzhou, Huangqiao in Taizhou, Tongzhou (Jinsha), and Haimen in
Nantong and other areas are much more likely to have been sand bars
in the river during the past. At present, Chongming Island and
Changxing Island, which formed over a period of 1,000 years, are
still present at the mouth of the Yangtze. The northern branch of
Chongming Island is gradually silting up, and the island will
eventually be incorporated into the north wing and will become a
spit of land.

A further simulation study found that there were two sand bodies
in the wide estuary of the Yangtze River around 5250 cal BP. In around
4250 cal BP, the two sand bodies were almost connected with the land
in the west, while a new channel into the sea appeared in the east. Due
to the accumulation of sand bodies, most of the channels to the sea in
the Yangtze River were located approximately 3 m below the water
surface. The evolution of the sand bodies and channels greatly assisted
the Liangzhu in crossing the river (Xie and Yuan, 2012; Figure 4).

The Liangzhu culture were mainly found between the Ningzhen
Mountains in the west and Shanghai in the east, between the Qiantang
River basin in the south, and the Huanghuai plain in the north. This
region is a transitional zone between land and ocean located in the
middle-low latitudes of the northern hemisphere. Because of the
moderate temperature, abundant precipitation, low-lying terrain,

FIGURE 3
Schematic diagram of the evolution of the estuary and silt body of the Yangtze during the Holocene period. Redraw based on Cao et al., 2006.
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and numerous branching streams, shallow lakes, and ponds, the area
was ideal for human habitation and multiplication. Additionally,
implements and tools suitable for using underwater have also been
found in the area. The ancient city of Liangzhu, which was the heart of
Liangzhu culture, contained a developed waterway transportation
network to Taihu Lake and other areas (Wang, 2016; Zhao, 2018).
Additionally, a large number of ancient dams and a relatively intact
hydrological “system” have also been discovered (Zhao, 2018). An
excavated canoe also proved that watercraft were used in Jiangsu and
Zhejiang as early as the pre-Liangzhu culture period, probably for
shipping purposes and for fishing and gathering aquatic plants.

The Xiaoshan Kuahuqiao (cross-lake bridge) site, not far from
Liangzhu City, is an early-middle Neolithic site dating from 8200 to
7000 cal BP in the Qiantang River basin, Zhejiang Province

(Archaeology of Zhejiang province, 2004). One of the highlights
found at this site was a relatively well-preserved canoe with
wooden oars, which is thought to be the earliest known Chinese
canoe (Archaeology of Zhejiang province, 2004; Gong, 2012). The
canoe remnant is 5.60 m long, 0.52 m wide, and 0.15 m deep
(Figure 5A; 5B). It was manufactured by using an entire Masson
pine, which had been burned and then chipped with an adze. It was
thought to have been manufactured around 8000–7500 cal BP and the
site where it was excavated was probably a “shipyard”. This discovery
proves that 5 m long canoes were being made in the Qiantang River
basin more than 3,000 years before the arrival of the Liangzhu. Canoes
may also have been produced and used during the early Neolithic
period in Jiangsu and Zhejiang. More importantly, a canoe of 7.35 m
long and 0.45 m wide and 0.23 m deep, dating to about 5,000 cal aBP,

FIGURE 4
Simulation results of the evolution of the land and sea environment in the Yangtze River delta (the yellow arrow on 4750 cal BP indicates the rough
migration route. Redraw based on Xie and Yuan, 2012).

FIGURE 5
Photograph of unearthed canoe remnant (A) Zhejiang Provincial Institute of Cultural Relics and Archaeology, Xiaoshan Museum, 2004) and its planned
distribution (B) Wu, 2012); the longest and most complete canoe (C) https://www.163.com/dy/article/H8D7FJ6R05149IKJ.html).
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was also unearthed in 2010 from the cultural layer at the Maoshan Site
in Yuhang district, near Liangzhu, is by far the longest and most
complete prehistoric canoe unearthed in China (Figure 5C).

This canoe was undoubtedly made during the Liangzhu period.
In addition, dock facilities were excavated in Bianjiashan and
Mojiaoshan near Liangzhu City. Several wooden oars were also
found. Along with those found at the Kuahuqiao and the Hemudu
sites (Gong, 2012), which predated the Liangzhu, wooden oars have
been unearthed at Liangzhu sites including Bianjiashan,
Mojiaoshan, Shuitianpan in Hangzhou, Qianshanyang in
Wuxing, and Shahe in Liyang, implying that “the inhabitants of
the Liangzhu culture were good at using boats” (Institute of
Archaeology et al., 1996; Wang, 2016).

Whether it was very difficult to cross the Yangtze River in a canoe
and need to using paddles or oars? During the crossing-Yangtze River-
campaign between the army of the Kuomintang (KMT) and the
Communist Party (CPC) in 1949, three companies (300–400 men)
of the People’s Liberation Army (PLA, the army led by the CPC)
crossed the river on the night of 21 April 1949, from the north bank of
Yangtze River to Shuangshan island with wooden boats of 10–30 tons,
with sails and manual oars, and loaded with soldiers, weapons and
ammunition. The distance between north bank to Shuangshan island
is about 3 km (Party’s History and Local History Office of
Zhangjiagang Municipal Committee, CPC. 2005). About 30 min
later, the first troops reached Shuangshan island, then the wooden
ships returned and continued to transport troops and weapons to
Shuangshan Island. At dawn on April 22, the PLA captured the
Shuangshan island, then crossed the river from Shuangshan island
and took over Shazhou (now administrated by Zhangjiagang City) in
the daytime of April 22. In addition, before the civil war between KMT
and CPC armies in 1949, the CPC had established a secret
communication line in the south and north of Zhangjiagang,
relying on small fishing boats to transfer military information and
secret workers across the Yangtze River, relying on the “one leaf boat”.
Judging from the photos taken at that time, the boat was no more than
10 m long and 1.8 m wide, and the power was only one or two paddles
or oars. Several PLA military leaders were transported from the north
of the Yangtze River to the south even with such small boats. These
evidences are now stored in Jiangsu Zhangjiagang City Shuangshan
Island River Crossing Campaign exhibition Hall, Suzhou
Revolutionary Museum and other places. Similarly, in the Anhui
section of the Crossing-Yangtze-River Campaign between KMT
and CPC in April 1949, the boats carrying the PLA across the
Yangtze River was more than 8 m long, carrying 18 soldiers and
two boatmen (Zhang, 2020). From the course of the PLA’s crossing
campaign in April 1949, it can be proved that the Liangzhu ancestors
could travel back and forth between the Yangtze River by canoes in a
relatively short period of time (within 5–6 h) in calm and tranquil
weather.

According to the building history of the ancient canoes in the
Jiangsu-Zhejiang area and the Taihu plain, and the wooden oars
found at several Liangzhu sites, the Liangzhu first crossed the south
branch of the Yangtze River ancient riverway via the Changzhou -
Jiangyin - Zhangjiagang line north of Taihu Lake by using canoes
and arrived at estuarine sandbars during the Huangqiao period (or
early Jinsha period), then crossed the Yangtze River north branch
and arrived in the north side of the Yangtze River. Regarding the
several river routes determined by archaeological research, there is
a suspicion of go far afield that the Liangzhu favored the Nanjing-

Zhenjiang route to cross the Yangtze River. It has also been shown
that the Liangzhu crossed the Yangtze from Zhangjiagang
throughout the entire cultural period, not only occurred in the
late period. Additionally, they can reach the north bank directly
and then migrate northward.

Combined with historical documents, archaeological research also
holds that it is feasible for Liangzhu ancestors to cross the river near the
rivermouth by rowing north along the seawall (Luan, 1996). Theoretically, it
is possible to sail north along the seawall with small boats, taking into
account factors such as the coastline, coastal landforms, coastal currents and
tidal currents around 5,000 years ago. But if a large estuary had a surge
similar to the current Qiantang River estuary, it would be more difficult to
travel north by using small boats.

We has studied the period of land-forming in the east area of Jianghuai
north of the Yangtze River (Xiao et al., 2023). At about 5800cal aBP, the area
south of the ancient Huai River, east of the Beijing-Hangzhou Canal, north
of the Yangtze River, east to Xigang (Figure 2B) was already continental.
Due to the formation of the Gangxi sand hills, it becomes the boundary
between sea and land. The west side of Gangxi is a shallow lake swamp
environment with lagoon and dense water network and provided a new
living space for Liangzhu culture tomove north and northNeolithic culture
to move south.

The ancient fauna founded in Longqiuzhuang site are mainly
represented by animals that like warm and wet environment, such as
elk, swertia and freshwater fishes, mussels, etc., which implied the
developed fishing and hunting economy. Fishing and hunting,
livestock and rice cultivation were the means for the ancestors of
Longqiuzhuang to survive (The Archaeological Team of
Longqiuzhuang, 1999). Among the plants unearthed from
Jiangzhuang site, the remains were rice, Euryale Salisb, water
chestnut, Nymphoides, Potamogetonaceae, etc. and the bones
unearthed were aquatic animals such as fish, turtles and terrestral
animals such as the most common Cervidae, followed by pigs, dogs,
water buffalo, etc. (Nanjing Museum. 2016).

The archaeological researches have confirmed that the water network
of shallow freshwater lakes and swamps in the eastern Jianghuai could
provide rich food resources for the ancestors of Liangzhu. Based on the
study of palaeogeography and archaeology, it can be concluded that
Liangzhu ancestors crossed the Yangtze River in Changzhou–Jiangyin -
Zhangjiagang, then directly crossed the dike of the Yangtze River and sailed
north or east and west along the water network with small boats. The
shallow marsh provided abundant food, which was convenient for
Liangzhu ancestors to settle down and develop in a suitable place after
crossing the river. In addition, according to common sense, an ordinary
being who grew up on land must have 10–20 years of sea training to get
used to the physical effects of seasickness, and has little physical capacity
during seasickness. But there is no risk of seasickness on land. Since the
Liangzhu ancestors could sail on land and water in the east Jianghuai, there
was no need to sail north outside the sea in the stormy environment.

Conclusion

The more in-depth archaeological studies are conducted, the
more the consensus confirms that the Liangzhu culture of the
Yangtze River delta originated to the south of the Taihu plain.
However, in the late 1980s, the prevailing viewpoint (Song et al.,
2013) that the Liangzhu culture remained south of the Yangtze was
disproved by subsequent archaeological studies, as the discovery of
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many relics of the Liangzhu culture, with large-scale, rich cultural
connotations, were found to the north of the river, particularly
around its eastern reaches and around the Huaihe River. After
considering the development of the Yangtze River delta during the
Holocene period, and the ancient canoes, wooden oars, and docks,
which have been unearthed by archaeological digs, it is entirely
feasible that the Liangzhu arrived at the sand bar in the center of the
Yangtze River after crossing its south branch along the
Changzhou–Jiangyin–Zhangjiagang line, before migrating to the
northern bank after moving across its northern branch. The
Nanjing-Zhenjiang line was the likely route for Liangzhu
ancestors west of Taihu Lake to cross the Yangtze River, but it
should not be the main route for Liangzhu culture to cross the
Yangtze River. Sailing north across the Yangtze River along the
dike is much more difficult at sea than at the land-based water
network. But it should be a feasible route for Liangzhu ancestors
migrating northward along the west side of the sand hills (see
details in Figure 2B). According to the dating results of unearthed
canoe and wooden oars, as well as the evolution of the Yangtze
riverways and deltas throughout the Holocene period, and other
supporting studies of archaeology and paleogeography, the
formation and evolution of the sand bar at the estuary during
the Huangqiao period (before 4000 cal BP) met the geographical
conditions for ancient ancestors to cross the river in the early
Liangzhu period. During the whole Liangzhu period, the area
between Changzhou - Jiangyin - Zhangjiagang should be the
best place to cross the river. Further archaeological studies need
to be conducted to determine whether earlier cultures before
Liangzhu to cross the Yangtze River (Cao et al., 2006).
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