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What is SinoProbe

The SinoProbe — Deep Exploration in China, is a
multidisciplinary earth science program in China, with
the all aim to reveal the composition, structure and
evolution of the -continental Ilithosphere beneath
Chinese continent, and promote capabilities of the
scientific research and understanding of the Earth,
exploration of natural resources, and early warning of
geo-hazards. And to undersand several first-order
problems in Earth Sciences in central and eastern Asia




SinoProbe- /

The SinoProbe- I started in 2008. The first 6 years
from 2008-2014 is the initial phase of the SinoProbe,
which is focused on the testing of the feasibility of
deep exploration technologies in geophysics,
geochemistry, and continental deep drilling in China.

And procedure of data processing, and develop the
deep exploration instruments.

The total budget of the SinoProbe- I is ca. $200M for
2008-2014.




China continent is controling under two geodynamics system, eg.
plate collisin of Asia and India, and Pacific plate subdution.




Deployment Map of SinoProbe
(2008-2014)
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Affiliated Institutions and Researchers of SinoProbe
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Big Data: Nation- Wlde Geophys:cal Data

6160 km deep seismic reflection profiles crossmg Upto% O‘TQ\,&
major orogens and basins in the Qinghai-Tibetan | :
Plateau, the South China, the North China, and the | Yo
Northeastern China. ~

3 *m”“%% ?ér‘%“ z“"g yk fw
~» 585 broad-band seismic stations and deploymg
length of 7300 km, paralleling to reflection profiles. ' /. .*" =
- 5080 km deep seismic wide-angle reflection and /. . %
refraction profiles. e :
« 1229 MT sounding with length of 3300 km.



Big Data: Nation-Wide Geophysical Data

Dense 1° X1° MT Standard Array observations:

the North China (115 sites and 1386 physical
points) and the Qinghai-Tibetan Plateau (88 sites
al points).
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Nation-wide geochemical baseling’:
framework with cell size in 16€
km X160 km, and 12000 samples =
analyzed with 78 crustal elements.
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1 holes, >20000 m scientific drilling;
deep-hole stress measurement and monitoring;

300 samples for petrophysical property experiment:.
otal data base collected: up to 20 TB.

Publication'
1100 papers.
3: 61 inventions patents, g@,
©  and 18 new-types f
approved.
Approved 21 soi‘twareH
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"E| Main faults and abbreviations:

AKT, Ankang Thrust; HWT, Hanwang Thrust. PLT, Pingi Thrust;
WFT, Wangfangdian Thrust, BJT, Bajiao Thrust;

CFT, Chengkou-Fangxian Thrust; ZHT, Zihuang Thrust;

ZBT, Zhenba Thrust; YDT, Yudu Thrust; TXT, Tiexi Thrust;

TJT, Tongjiang Thrust
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3D of mineral deposit in East China

‘ Bring up the technological process suited to 3D

3430((77

exploration and modeling of the ore concentration district
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Japan's largest ever earthquake
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Earthqualse magnitude

New estimates by the US Geological Survey suggest the earthquake ’
that struck Japan on 11 March 2011 was magnitude 9.0 )
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Instrumentation development

Developing Technological: Some instrumental platforms for deep exploration and
data processing are developed by the SinoProbe.

i

- s 3D elec'trorhahe‘tlc‘
Software plateform exploration system

10km continental scientific
drilling equipment

Unmanned aerial vehicle
aeromagnetic system

Cable-free seismic
exploration system



SinoProbe- I (2018-20307)

China has already fully employed the national strategy of
big scientific research on “Deep Space, Deep Earth and
Deep Ocean” for 2030. Recently, to probe into the Deep
Earth has been planed as a priority in the national
strategy following the SinProbe- I .
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To
development

of exploring

system of
technology
and
equipment

To focus on
deep energy
\ mineral
resources
\geo-harzads
and urban
undergroud
space

SinoProbe-2 objectives and tasks

lo reveal
structures of
deep earth and
to
understanding
the deep
process
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Roadmap

‘4 'deep levels to probe and exploration

Depth Target Resolution Technical / Requirement

0.Skm Underground Space Using m Fine Technology in Shallow Layers
1km Aquifer Exploration m Aviation & Ground

Multi parameter Precision

3 km Metal Mineral m~10m Positioning technology

Seismic and multi

4 km Unconventional oil and gas ~m parameter combination

Geothermal resources Terrestrial Heat Flow
4-6km development 10m Electromagnetism, Seismic and drilling
Deep oil and Seismic and multi
10 km gas exploration ~10m parameter combination
Perspective Earth, Deep seismic reflection,

40 km  Earthquake, Volcano 100m-level Magnetotelluric

Natural seismic network,
Deep structure, High temperature and high pressure experiment,
1000 km Dynamics 10km-level Numerical simulation

=
«

Figure 2: Relation Between Four Levels of Exploration Depth and Technical

Equipments
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Projects will be Designed

Project 1: Underground Space Survey and Safe Utilization

Conduct urban underground space resources,

Im=3m

establish 3D geological models at depth of 200m, s
RICERER
and evaluate the volume of urban underground ¥rAGL
space resources to ensure overall urban safety
and safe utilization of wunderground space . T
o= 0im TS
resources. HRRIT (15
SHEERE )  Kin
RELERE, 41, Bf
RORL5E EARIRE
& .
/ l / /
20m - 50m
| AESKEE
100m AT PRENHK
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FaHY SRR,
SRR,
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Project 2: Deep Aquifer Structural Survey

Focus on major aquifer structural exploration at the depths of 500-
2,000m, explore new room for emergency water supply; increase supply
capacity in regions with dense population and fast economic

development.

s ;“ 387.50 7 :

Structure of main aquifer in the North China Plain sss. s;
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Project 3: Exploration and Evaluation of Deep
Mineral Resources (less than 3,000m in depth)

B Understand deep controlling
and space distribution of
minerals, innovate deep

metallogenisis theories and

develop deep exploration
technologies, and form
effective 3-D exploration
technology capabilities at the
depth of 3,000m

21



Project 4: Deep Oil and Gas Exploration and Mining

B Focus on super-deep oil and gas (6000-10000m), deep shale oil
(>3500m), shale gas (>4000m), as well as organic and inorganic
composite hydrocarbon; Identify hydrocarbon accumulation

mechanisms to evaluate resources potential

22



Project 5: Geothermal Resources Exploration and
Geothermal Utilization

Carry out deep geothermal resources exploration; Reveal
accumulation mechanism of deep geothermal resouces; Form
geothermal resources exploration and development technologies;
Evaluate geothermal resources potential; Build geothermal scientific
development and utilization platforms; Propose scientific development
and utilization of regional geothermal resources;

Temperature at 10km ¢ : ¢ N ¢ 50° | EGS

.
.......
b+

20% .,




Project 6: Deep Underground Monitoring and Crustal
Activity Monitoring

Build well group (4000-7000m) observation systems along Tan-lu Fault
Zone in east and Longmenshan Active Fault in west of China; Realize the
combination of surface seismic stations, surface and underground (less
than 1000m) stress.
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Topic : National Stress Monitoring Network

Establish stress monitoring networks of China’ s major tectonic

units and active belts and observation stations of major active faults

so as to increase the level of crustal activity monitoring.

(1)National stress monitoring network;

(2)stress observation station group of major active

faults,

Deploy 100 drilling
holes to carry out deep
hole monitoring
measurement along the
4 national stress
measurement profiles.

25



Project 7: Development Technology and Equipment
of Deep Exploration

Development in key deep exploration instruments and equipment;such

as super deep scientific drilling equipment(15000m).

26



Project 8: Deep Process and Geodynamics

B Strengthen exploration of the lithosphere and composition of Eastern

Central Asia and reveal the deep process and relevant influence on

surface environment\resources\geoharzads.
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“The Earth CT”: an international cooperation
To integrate the profilings to make a global transection

Leading by deep seismic reflection technology and adopting

multi-disciplinary approaches, transcontinental, continental-
oceanic, super-long and high-resolution will focus on
comprehensive research on geoscience transect.




1.

Lithosphere transect and geoscience corridor
in global “Big Cross”

(1) Eurasian continent-Atlantic-North American continent
transect and corridor (A-F transect, about 20,200km).

(2) India-Tibetan Plateau-Baikal-Siberia geoscience transect
(Chart 1, G-H transect, about 8,000km).

2

Lithosphere transect and geoscience corridor
in Critical Zones
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— « Tohoku Earthquake(Mw9.0)
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COCTOAHMWE PABOT MO CO3[AHMIO CETH
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MNAPAMETPUYECKMUX U CBEPXINYBOKUX CKBAXWH
(HA 31.12.2004)
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International Cooperation Organizations
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International symposium of deep exploration into
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Press conference :
| SinoProbe: An Unprecedented View
Insight Earth’s Largest Continent

AGU Fall Meeting, San Francisco, 2013.12.9.
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Introduction of Sinoprobe-2
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