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PREFACE

Since 21st century, the regional development strategy in China has been implemented, and a number of important economic zones and urban
agglomerations of regional development planning have been approved. Therefore, urbanization and industrialization level increases rapidly and
land development increases further. The overall strategy for regional development need overall planning of land development, exploit, protection
and remediation, focus on the optimization of industrial development, urban system and infrastructure spatial distribution. In order to serve the
national economic and social development strategies, more closely integrated with the economic and social development, actively to serve the
economic and social development, China Geological Survey (CGS) of The Ministry of Land and Resources organized to carry out geological
environment investigation and evaluation of the important economic zone and urban agglomeration.

In 2001, CGS launched the pilot work of geological environment investigation and evaluation of Circum-Bohai-Sea economic zone. Through 8
years’ effort, 3 aspects of investigation has been completed, namely the 1 : 250 000 regional geological environment investigation, Tianjin Coastal
New Area investigation, Caofeidian and other keyareas of 1 : 50 000 investigation, major environmental geological problems investigation such
as coastal erosion and sedimentation, ground subsidence, active fault. And one geological environment comprehensive information platform has
been built, developing economic and social services with remarkable results. At the same time, the experimental work of “3+1"operating mode and
mechanism of ministry and province cooperation, supply and demand interaction, production and research in Circum-Bohai-Sea economic zone,
which provide valuable experience for other economic zones and urban agglomerations. Since 2009, the geological environment investigation
and evaluation work the Yangtze River Delta, Pearl River Delta, the West Coast of the Straitand, the Beibu Gulf, the Middle Yangtze
River, Guanzhong, Central Plains, Chang-Ji-Tu, Chengdu-Chongqing economic zone and other important urban agglomerations have been started.

“The Geo-Environment Atlas of Important Economic Zone and City Group in China™ mainly reflect the geological environment achievements
of 1 1250 000 regional investigation, which is one of the important achievements of “Geological Environment Survey and Evaluation in the
Important Economic Zone and Urban Agglomeration”, and published in an important economic zone and the city group as the unit of publication.
The main map contains three categories: sequence diagrams, geological environment maps, thematic evaluation map. Sequence diagrams include
the location map of important economic zone and city group, remote sensing image, administrative division, regional planning, river
system etc. The main contents of geological environment map include geological structure, topography and geomorphology, Quaternary
geology, hydrogeology, engineering geology, environmental geology. Thematic maps based on the evaluation of economic zone and urban
agglomeration characteristics, the main contents include the surface subsidence, soil environmental quality, pollution of groundwater, emergency
water source, geothermal and geological relics.And finally we compile the earth science planning proposals map.

The publication of “The Geo-Environment Atlas of Important Economic Zone and City Group in China” reflects the public welfare, the basic
role of national geological work. The atlas can provide important basic geological data for the main functional area planning, optimization of
land and space layout, new urban industrial structure adjustment, optimum distribution of resources, and major construction projects , which will
achieve significant social and economic benefits.

The publication of “The Geo-Environment Atlas of Important Economic Zone and City Group in China” received not only strong support
from the leades of related departments, but also the guidance and advice from many experts and scholars, thanks to all. The ability of editor is limited,

there are some inevitably omissions and deficiencies.We invite the readers to enlighten, so we can revise and improve the Atlas.

Editorial Committee
2014/12/12
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1.1 Instructions of the Traffic and Position Map of
the City Group of the Middle Yangtze River

1.1.1 The Location

In December 2007 the State Council approves Wuhan Urban Circle and Chang-Zhu-Tan
Metropolis as a trial model for the national resource-saving and environment-friendly social
construction of comprehensive reform.On December 12.2009 the State Council approves the
Poyang Lake Ecological Economic Zone as a national economic zone.So far, (Wuhan Urban
Circle and Chang-Zhu-Tan metropolis and the Poyang Lake Ecological Economic Zone being
the core ) an urban agglomeration in the City Group of the Middle Yangtze River has been
formed.

The City Group of the Middle Yangtze River includs the Wuhan Urban Circle and

Chang-Zhu-Tan Metropolic, Poyang Lake Ecological Economic Zone.With a total area of

13.72%10'km". it covers three provinces which are Hubei, Hunan and Jiangxi.Within the
100km scale it covers Huangshi, Ezhou, Huanggang. Xiaogan, Xianning, Xiantao, Qianjiang,
Tianmen with an area of 5.8<10°km’, and the core area is 8 500km’. The Chang-Zhu-Tan
Metropolis includes Changsha, Zhuzhou and Xiangtan, and the area is 2.8x 10*km’, the
core area is 6 100km”. The Poyang Lake Ecological Economic Zone includes Nanchang,
Jingdezheng, Yingtan.Besides, it includes parts of the counties (city. district) of Jiujiang,
Xinyu. Fuzhou, Yichun, Shangrao, Jian, and the area is 5.12x10'km".

1.1.2 The traffic

1.1.2.1 Railways
Within the City Group of the Middle Yangze River, the main passenger railways
include:
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(1) Longitudinal: Beijing-Guangzhou railway, Beijing-Kowloon railway, Wuhan-
Guangzhou high speed train.

(2) Horizontal: Hefei-Wuhan railway, Wuhan-Yichang railway. Xianggian railway,
Zhegan railway.

1.1.2.2 Road

The City Group of the Middle Yangtze River has a dense road network which includes:
G4 Beijing-Honkong-Macao highway, G45 Daqing-Guazhou highway, G70 Fuzhou-
Yinchuan highway, G60 Shanghai-Kunming highway, G50 Shanghai-Chonggin highway,
G42 Shanghai-Chengdu highway, G56 Hangzhou-Ruili highway, G53 Jinan-Guangzhou
highway and GG72 Quanzhou-Nanning highway ete.In addition, there are provincial highways
and major inner-citiy highways etc.The main national highways are G105, G106, G107,
G206, G316, G318, G319 and G320 etc.

1.1.2.3 Airports

The City Group of the Middle Yangtze River has three international airports, including
Wuhan Tianhe Airport (4F). Changsha Huanghua Airport (4E) and Nanchang Changbei
Airport (4E).The other smaller airports include Jiujiang Lushan Airport and Jingdezheng
Luojia Airport.

1.1.2.4 Shipping ports

The main waterway in the City Group of the Middle Yangtze River is based on the
Yangtze River.The Hanjiang River, the Xiangjiang River, the Ganjiang River and other
waterway functions as the main line, are supported by Jianghan Canal, Dongting Lake,
Poyang Lake water system.This shipping system is a combination of major rivers and
tributaries with reasonable layout. The major ports is Wuhan Port (including New Yangluo
Port), Huangshi Port, Jiujiang Port, Changsha Port and Nanchang Port.
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1.2 Instructions of the Main Faults Map of the City
Group of the Middle Yangtze River

(1) Tancheng-Lujiang fault: The Tancheng-Lujiang fault. over 2 000km long, has a
45km exposed area along the edge of Wuhan Urban Circle.It is nearly NE trending, and
extends through the south of Dabie Mountain, all along to the north bank of the Yangtze
River.On the north of the fault lie two nearly parallel distributed faults, (which) are called
Chitai fault and Jialu fault and compose the edge of the main terrace or the northwest edge
of Qianshan Basin which is NE trending. It has played an important role during the tectonic
evolution in East China since Mesozoic Era.

(2) Xiangfan-Guangji fault: Xiangfan-Guangji fault is a multi-cycle basal fracture,
and it connectes Qingfeng fault to the west, so it is also called Qingfeng-Xiangfan-Guangji
fault. The general trend is NW, and tendency is NE, the total length is more than 1 000km,
Wuhan Urban Circle distributes in the SE segment of this fracture with about 260km long.
It is the boundary that controls the two geological tectonic units of Qinling Fold System and
Yangtze Para-platform.And north and south parts of the fracture have obvious differences
in sedimentary formation. lithologic combination, metamorphism and crustal deformation
characteristics.The fractures in the City Group of Middle Yangze River go through Yunmeng,
Xiaogan, Wuhan, Huanggang. and finally reach Wuxue (formerly called Guangji) though
someone considers that it extends to Jiujiang.The inherited activity of this fracture is obvious
since the Quaternary, and controls the formation of Yangtze River Quaternary trough to the
east of Xiaogan-Jiangbu and Wuhan.And along the fracture there exposed seismic activities
and underground hot water distribution or hot spring.

(3) Xianning-Lingxiang fault: In the east, it starts from Taizi Mountain then goes to
Hunan Province, by way of Lingxiang, Xianning and Puyin.The overall length is 135km.
Most of the faults is located within Wuhan Urban Circle.The early fault controls the southeast
boundary of Hanjiang Basin.The fault becomes low concave zones, and controls distribution
of Lingxiang Volcanic Rock, along NE. dips as NW.According to data of metallurgy
department, the longest fault length can be over one kilometer.It formed in Meso-Cenozoic.In
Neoid, there were inheritated activities of fault, and be accompanied by earthquakes.

(4) Macheng-Tuanfeng fault: Macheng-Tuanfeng fault is a large basement fault in
the east of Jianghan Basin, the trend is NNE, and the dip of sections is W.It crosses the
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Central Orogenic Belt and its north is Gushi, Henan Province.The fault crosses the border
of Hubei and Henan by Shangcheng, The fault extends south by Macheng and Tuanfeng.It
crosses Liangzihu to Xianning, and the overall length is 280km.The fault goes through lots
of activities and it is acknowledged as a long-term active fracture in academia.The fault goes
through multiple mechanical transformation and there are abundant remains of compression
shear-tension shear-compression shear in deformation.The fault is compressional in early
time, and in Cretaceous-Paleogene age, under the influence of the regional extension force,
the fault controlled the formation of the red layer deposition in Macheng-Xinzhou Basin.The
fault’s inheritance activities are more obvious and earthquake activities are more frequently
since Quaternary.According to the seismological bureau’s leveling, Macheng-Tuanfeng fault
now shows the dextral rupture shear, and the rising rate of the east plate is about 1.5mm/a, the
displacement rate of the west plate is about 2mm/a.

(5) Qianbei fault: Qianbei fault is a big buried fault, part of the Jianghan Basin.Its
trend is NE, and total length is 90km, and it is basically located in Wuhan Urban Circle near
the western edge of rough distribution in Shashi, Yuxin, Zaoshi line.It crosscuts NW—NNW
fault-fold belt in Dahongshan Mountain of bruchfalten and the old horst conformation in
Lexiangguan, the Hanjiang River Graben, resulting in Qianjiang Formation in contact with
the Paleozoic.Main activities of this fault are during the Cenozoic, controlling the deposition
of the Qianjiang Depression in Cretaceous-Paleogene.Since the Quaternary inheritated
activities are significant, and control the northern boundary of the settlement area of Jianghan
Plain.The thickness difference between the two sides of the fault is obvious.Drilling revealed
that on.The north side of the fault occurred underground hot water in lower paleozoic, which
temperature is 65°C, water inflow per day is over 2900m’.

(6) Wuhan-Jiayu fault: Wuhan-Jiayu fault distributes along the Yangtze River.Its
trend is NE30° and it is about 70km long.It is located in Wuhan Urban Circle and between
Guishan Mountain and Sheshan Mountain.It cuts through the Devonian-Early Triassic
strata. Aeromagnetic reaction is obvious.Since the Quaternary, this fault starts to control the
development of Yangtze Valley. There are earthquakes along the fracture.

(7) Mianyang fault: The trend of Mianyang fault is NNE, about 100km long, and about
70km is in Wuhan Urban Circle.It is the west border that controls Mianyang Depression and
Honghu Salient.Gravity data shows that the trend of gravity dense gradient zone is consistent
with the fault trend.South extension of the fault is likely to link with Zhuangiao-Qianliang
Lake fault in Hunan and controls the western boundary of the Chiba Depression Zone.Since
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the Quaternary, inherited activities are obvious, the linear image on aerial and satellite photos
is clear, there are reactions on the landscape’ too.For instance, the trend of Hanchuan to
Mianyang section of Hanjiang River is consistent with the fault trend.In October, 1930, M5
earthquake occurred in Mianyang, it may be related to the recent activities of the fault.

(8) Shahu-Xiangyin fault: The Shahu-Xiangyin fault trend in NNE, totaling 220km.Its
northern tip exposes 25km in the southern edge of the Wuhan Urban Circle, and its southern
tip exposed 30km in the northern edge of the Chang-Zhu-Tan Metropolis.It’s a large-scale
concealed fault which controls the eastern boundary of the Jianghan fault-Depression and the
Cretaceous-Paleogene deposition in its both sides. The major periods of fault activities are in
the Middle Cenozoic.Since the Quaternary, inherated activities of fault are obvious.It controls
the eastern boundary of the strong subsidence area of the Jianghan Plain.There are signs that
the fracture activity continues recently.

(9) Jiujiang-De’an fault: Jiujiang-De’an fault is about 105km long, which is basically
located in the Poyang Lake ecological economic zone.Its trend is NEE and tendency is 285°.1t
is active in the end of the Middle Pleistocene, Late Pleistocene, Holocene.On the eastern side
of the Jiujiang-De’an fault, the Lushan Block uplift greatly, its modern erosion is stronger
with significant contrasting landform.Small medium-sized develop in group in the reticulate
red laterite gravel layer of the Middle Pleistocene.According to the latest statistics, their main
strike is NW and NE is second to it, which show right torsion stress field characteristics. This
fault controls the outcrop of the hot springs in Aikou (Xingzi county) and Weijia (Lushan
District of Jiujiang City).Several strong earthquakes occurred in history, the modern weak
earthquakes are frequent.

(10) Ganjiang fault: Ganjiang fault, also known as Hukou-Nanchang fault, belonging
to the north part of Hukou-Xingan fault (the north part of Nanchang), about 120km long, is
located in the economic zone of Poyang Lake.lts strike is NNE, tendency is 280°-285°. It
occurs activities since Holocene, but the activities are not obvious.It controls the development
of Ganjiang River Valley in general, constituting the Poyang Lake basin leakage channels.

(11) Yugan-Jinxian fault: Yugan-Jinxian fault is over 190km long, NE trending.It is
likely that it had moved during the Holocene, which separated the plain and hills in the area
of Yugan-Jinxian.The distribution of alluvial-proluvial fan in Jinxian-Zhongling and the
development of Middle Pleistocene Jinxian Formation in Jinxian are controlled by this fault,
and maybe also the Ganjiang River Valley in Fengcheng-Qingjiang. There are 16 historical
carthquakes occurred in Yugan.

(12) Xinjiang fault: Xinjiang fault is 132km long, trend NW and dips SE.Activities
appeared in Holocene.The statellite imageries reflect it’s characteristics obviously.Along the
shore, saprolite is covered with Holocene modern times lake alluvium at the east of fracture,
and there is no Pleistocene sedimentation, the terrin contrasts distinctly. Tagian and Yuehu hot
spring in Leping are controlled by NE trending fault.

(13) Yongxiu-Duchang fault: It’s known as Tuolin-Duchang fault, with a length of
120km, nearly east-west, tendency to 60°. Since the Late Pleistocene there shows activity
with obvious terrain contrasts, and discontinuous distribution along the fracture with
triangular cross-section mountain.

THE CITY GROUP OF THE MIDDLE YANGTZE RIVER

(14) Dongzhi-Qinglan fault: The Dongzhi-Qinglan fault is also called Youdun-Qinglan
Lake fault or Boyang-Qinglan fault, which is 135km long.Its trend is NNE-NE and tendency
is SE.It is active in the end of the Middle Pleistocene, Late Pleistocene.Straight valleys and
triangular section of mountain are common in its north part.Besides, its south part controls
the deposition of the Jiujiang Formation and Jinxian Formation, which were overlapped in
the Lower and Middle Pleistocene.After the Middle Pleistocene, it uplifts to become mound.
Faults and joints were widespreaded in the reticulate red laterite gravel layer of the Middle
Pleistocene.

(15) Fuhe River fault: This fault, towords north-west, is 107km long, dips to north-east,
shows traces of the holocene activities, and also known as Liantang-Fuzhou fault. According
to the obvious and abnormal reflection, it controls the development of valley in the lower
reaches of Fuhe River.It may relate to those drowned-valley type of lakes like Junshan Lake,
Qinglan Lake.There are groundwater-enriched belts towards north-west in the red layers of
Paleogene and Neogene in Nanchang.

(16) Gongtian-Ningxiang fault: The Gongtian-Ningxiang fault is about 120km.The
trend is NE and the tendency is NW with the dip of 30°-45°. Along the north section of the
fault, the Miluo Formation and the Xinkaipu Formation are showed with the direct striation
contact while the south section of the Baishajing Formation and the Juzizhou Formation
contact with the geophysical anomaly.According to the drilling, the thickness of the
Quaternary in the northern west of the fault is 80-125m, and the southern-east is 20-40m,
reflecting the vertical separation of the two walls is 40-110m, while the fault is a activated
basement fault.The fault controls the Tongguan Settlement and the Changsha-Zhuzhou Uplift.
According to the historical records, a great deal of earthquaks occurred along the fault zone
and near the zone of convergence.

(17) Hulupo-Jinpenling-Paotaizi fault: The Hulupo-Jinpenling-Paotaizi fault is 60km
long, which belongs to Changsha-Yuelu Mountain active fault zone.This fault is NE trending,
NW dip.The fold of Quaternary strata is obvious in this fault, which should belong to fracture
activities in the Quaternary. This fault has the obvious control on rich aqueous of groundwater,
the rich aqueous of northwest area was significantly higher than that of southeast part, the
dividing line between the two shows linear distribution along the fault zone.

(18) Shijiachong-Xinkaipu-Leishitang fault: 1t’s about 50km long, and the tendency is
NE.Since the Quaternary activity, small fracture appears in the fault zone, and has obvious
control on the Quaternary sedimentary, which is an important performance in recent tectonic
activity.

(19) Miaowan-Luojiawuchang fault: The length of active fault from Miaowan to
Luojiawuchang is about 190km, the trend is NE.The fault cuts the rock of Quaternary
Xinkaipu Formatin, and results in its contact with Cretaceous fault, whose section inclination
is E, and inclination angle is 75°.It’s a normal fault, the Xinkaipu Formation of fault hanging
wall expands and sinks having slight liquefaction, and produce a mild drag phenomenon, but
later have squeezed superpostion, which makes small flexure and schistosity construction in
the early extensional fracture zone.
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