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What is a What is a ““SHRIMPSHRIMP””??

SSensitiveensitive HHighigh RResolutionesolution
IIonon MMicroprobeicroprobe



Who we are?Who we are?

EstablishedEstablished on Dec.18, 2001on Dec.18, 2001
National centre for application of National centre for application of 
large scientific instrumentslarge scientific instruments
Jointly sponsored and shared by Jointly sponsored and shared by 

Ministry of Land and Resources Ministry of Land and Resources 
Ministry of Science and Technology Ministry of Science and Technology 
Chinese Academy of Sciences Chinese Academy of Sciences 

Location: Beijing, P. R. of CHINALocation: Beijing, P. R. of CHINA



What we do?
Provide high quality Provide high quality geochronologicalgeochronological analysis serviceanalysis service
Develop new dating & geochemistry techniquesDevelop new dating & geochemistry techniques
Investigate important geological events of Precambrian,  as Investigate important geological events of Precambrian,  as 
well as geochronology of well as geochronology of ophioliteophiolite and structural evolution and structural evolution 
in Central Asian in Central Asian orogenicorogenic beltsbelts
Set up the Internet Virtual Lab and Research Center of Set up the Internet Virtual Lab and Research Center of 
MicroMicro--beam Analysis Instruments in Chinabeam Analysis Instruments in China

Ion Microprobe (SHRIMP II, CAMECA1280)Ion Microprobe (SHRIMP II, CAMECA1280)
Electron Microprobe (EPMA, SEM)Electron Microprobe (EPMA, SEM)
Laser Microprobe (LALaser Microprobe (LA--ICPMS) ICPMS) 

Train postgraduates and PhD. Students, as well as Train postgraduates and PhD. Students, as well as 
engineers and techniciansengineers and technicians
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TTechnicalechnical Features of SHRIMP IIFeatures of SHRIMP II

Mass Resolution:  5000 Mass Resolution:  5000 
Sensitivity:  Sensitivity:  206206PbPb----27 cps/27 cps/ppmppm
Precision:  for SL13 (Sri Lanka 13; Precision:  for SL13 (Sri Lanka 13; 
standard age: 572 Ma), the error of standard age: 572 Ma), the error of 
206206Pb/Pb/238238U age is less than U age is less than 1%1%..

Dating Range:  1 MaDating Range:  1 Ma--4600 Ma4600 Ma



Techniques
Established:Established:

UU--ThTh--PbPb isotopic analysis of zircon isotopic analysis of zircon 
UU--ThTh--PbPb isotopic analysis of monaziteisotopic analysis of monazite
UU--ThTh--PbPb isotopic dating of apatiteisotopic dating of apatite
UU--ThTh--PbPb & U& U--isotopic dating of opalisotopic dating of opal

Under development:Under development:
UU-- isotopic dating of young zirconisotopic dating of young zircon
UU--ThTh--PbPb isotopic dating of fluoriteisotopic dating of fluorite



SEM & CLSEM & CL



Operation Principle of the Center

High efficiencyHigh efficiency
Key instrument runs 24 hours per day Key instrument runs 24 hours per day 
and 7 days a week.and 7 days a week.

Open to the worldOpen to the world
Visitors may analyze samples and Visitors may analyze samples and 
obtain the data by themselves.obtain the data by themselves.



Usage of SHRIMP IIUsage of SHRIMP II
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Highlights of the CenterHighlights of the Center’’s Operations Operation
Discovery of 3.8 Discovery of 3.8 GaGa oldest rocks in China and research on oldest rocks in China and research on 
ArcheanArchean evolution of evolution of AnshanAnshan (won the 1st prize of Science & (won the 1st prize of Science & 
Tech Results of Ministry of Land & Resources in 2004) Tech Results of Ministry of Land & Resources in 2004) 

Dating of the 4323 Ma zircon core and its 3676 Ma Dating of the 4323 Ma zircon core and its 3676 Ma 
metamorphic overgrowth. metamorphic overgrowth. 

Journal paper publications based on the experimental data Journal paper publications based on the experimental data 
obtained from SHRIMP II of the Center.obtained from SHRIMP II of the Center.

Successful development of SHRIMP Remote Operation System Successful development of SHRIMP Remote Operation System 
(SROS) and setup remote workstations in Brazil and (SROS) and setup remote workstations in Brazil and YichangYichang, , 
respectively. respectively. 



ArcheanArchean Evolution of Evolution of AnshanAnshan Area, Area, 
Northern ChinaNorthern China

AnshanAnshan area is one of the four places in the world where area is one of the four places in the world where 
rocks older than 3.8 rocks older than 3.8 GaGa have been discoveredhave been discovered (The other three (The other three 
are Greenland, northwestern Canada and eastern Antarctica).are Greenland, northwestern Canada and eastern Antarctica).

There are 3 types of 3.8 There are 3 types of 3.8 GaGa rocks at rocks at AnshanAnshan: : BaijiafenBaijiafen
trondhjemitetrondhjemite; ; DongshanDongshan banded banded trondhjemitetrondhjemite; and ; and DongshanDongshan
metameta--quartz diorite.quartz diorite.

The geological features discovered here have recorded a The geological features discovered here have recorded a 
succesuccession of geological events that span the ssion of geological events that span the ArcheanArchean (from (from 
3.8 Ga3.8 Ga--2.5 2.5 GaGa). By dating them, it is possible for us to better ). By dating them, it is possible for us to better 
understand the understand the ArcheanArchean tectonic evolution of this area. tectonic evolution of this area. 

AnshanAnshan is a very unique region in geology in the world and it is a very unique region in geology in the world and it 
is especially important for studying the formation and is especially important for studying the formation and 
evolution of early continental crust.evolution of early continental crust.



Oldest Zircon – 4323 Ma

Metamorphic OvergrowthMetamorphic Overgrowth——3676 Ma3676 Ma



Journal Paper PublicationsJournal Paper Publications
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International International 
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Vol. 432Vol. 432
16 Dec. 200416 Dec. 2004



Vol.135, 2004Vol.135, 2004



Journal Paper PublicationsJournal Paper Publications
Chung S. L., Liu D. Y., Chung S. L., Liu D. Y., JiJi J. Q. et al. 2003. J. Q. et al. 2003. AdakitesAdakites from continental from continental 
collision zones: Melting of thickened lower crust beneath southecollision zones: Melting of thickened lower crust beneath southern Tibet.rn Tibet.
Geology Geology 31(11):1021~1024.31(11):1021~1024.
Zhao Z.Zhao Z.--F., F., ZhengZheng Y.Y.--F., F., WeiWei C.C.--S. et al., 2005. Zircon US. et al., 2005. Zircon U--PbPb age, element and age, element and 
CC--O isotope geochemistry of postO isotope geochemistry of post--collisionalcollisional maficmafic--ultramaficultramafic rocks from rocks from 
the the DabieDabie orogenorogen in eastin east--central China.central China. LithosLithos, 83:1, 83:1--2828
Wang Wang YanbinYanbin, Liu , Liu DunyiDunyi, Tang , Tang SuohanSuohan, 2004. Isotopic geochemistry and , 2004. Isotopic geochemistry and 
SHRIMP USHRIMP U--PbPb geochronology of geochronology of maficmafic--felsicfelsic granulites from granulites from LarsemannLarsemann
Hills, East Antarctica. Hills, East Antarctica. GeochimicaGeochimica et et CosmochimicaCosmochimica ActaActa, 68(11S):663, 68(11S):663
YushengYusheng Wang, Wang, Renwei Renwei Li, Simon A. Wilde, Li, Simon A. Wilde, DunyiDunyi Liu, et al, 2005. UHP Liu, et al, 2005. UHP 
metamorphism and exhumation of the metamorphism and exhumation of the DabieDabie OrogenOrogen, China: Evidence from , China: Evidence from 
SHRIMP dating of zircon and monazite from a UHP SHRIMP dating of zircon and monazite from a UHP graniticgranitic gneiss cobble gneiss cobble 
from the from the HefeiHefei Basin.Basin. GeochimicaGeochimica et et CosmochimicaCosmochimica ActaActa,, 69(17): 433369(17): 4333～～
4348.4348.
KuzmichevKuzmichev A, A, KronerKroner A, Liu A, Liu DunyiDunyi, Wan , Wan YushengYusheng, 2005. The , 2005. The ShishkhidShishkhid
ophioliteophiolite, northern , northern MonguliaMongulia: A key to the reconstruction of a : A key to the reconstruction of a 
NeoproterozoicNeoproterozoic islandisland--arc system in central Asia.arc system in central Asia. Precambrian ResearchPrecambrian Research,,
138: 125138: 125--150.150.
ShihongShihong Zhang, Zhang, GanqingGanqing JiangJiang, , JunmingJunming Zhang, Zhang, BiaoBiao Song, Martin J. Song, Martin J. 
Kennedy, Nicholas ChristieKennedy, Nicholas Christie--BlickBlick, 2005.U, 2005.U--Pb sensitive highPb sensitive high--resolution ion resolution ion 
microprobe ages from the microprobe ages from the DoushantuoDoushantuo Formation in south China: Formation in south China: 
Constraints on late Constraints on late NeoproterozoicNeoproterozoic glaciations., glaciations., Geological Society of Geological Society of 
AmericaAmerica,, 33(6):47333(6):473––476;476;



Annual Symposium Annual Symposium 

Annual symposium of Beijing SHRIMP Center has become an active Annual symposium of Beijing SHRIMP Center has become an active 
platform of scientific exchange for the geological community in platform of scientific exchange for the geological community in China.China.



International CollaborationInternational Collaboration
Since 2004, the Center has signed cooperation Since 2004, the Center has signed cooperation 
agreements with many oversea organizations:agreements with many oversea organizations:

University of University of SSããoo Paulo, BrazilPaulo, Brazil
CRPG (Centre de CRPG (Centre de RecherchesRecherches PPéétrographiquestrographiques etet
GGééochimiquesochimiques))--CNRS(CNRS(CentreCentre National de la National de la RechercheRecherche
ScientifiqueScientifique), France), France
Curtin University of Technology, AustraliaCurtin University of Technology, Australia
UniversitUniversitàà deglidegli StudiStudi didi MilanoMilano, Italy, Italy
UniversitUniversitàà deglidegli StudiStudi didi MilanoMilano--BicoccaBicocca, Italy, Italy
All Russian Geological Research InstituteAll Russian Geological Research Institute
Institute of Geology and Mineral Resources, Mongolian Institute of Geology and Mineral Resources, Mongolian 
Academy of Sciences, MongoliaAcademy of Sciences, Mongolia
…………



International Symposium in 2007International Symposium in 2007

International Symposium on International Symposium on 
Precambrian Chronology and Tectonic Precambrian Chronology and Tectonic 
Evolution (ISPCTE)Evolution (ISPCTE)

IGCPIGCP--480 workshop480 workshop
(IGCP(IGCP--480 Project: Structural and Tectonic 480 Project: Structural and Tectonic 
Correlation across the Central Asia Correlation across the Central Asia OrogenicOrogenic
Collage: Implications for Continental Growth and Collage: Implications for Continental Growth and 
IntracontinentalIntracontinental Deformation)Deformation)



SSHRIMPHRIMP RRemoteemote OOperationperation SSystemystem

（（SROSSROS））

Jointly developed by:Jointly developed by:

Beijing SHRIMP CenterBeijing SHRIMP Center

National Institute of Metrology, P.R. China National Institute of Metrology, P.R. China 

JilinJilin UniversityUniversity



Significance of Sharing SHRIMPSignificance of Sharing SHRIMP
with Remote Userswith Remote Users

Reasons for sharing SHRIMP by remote Reasons for sharing SHRIMP by remote 
operation:operation:

SHRIMP is expensive (SHRIMP is expensive (€€2,000,000)2,000,000)

SHRIMP is rare (Only 9 SHRIMP is rare (Only 9 SHRIMPsSHRIMPs are in are in 
operation now)operation now)

High High demanddemand of machine time (full, full, full!)of machine time (full, full, full!)

Users spread  all over the worldUsers spread  all over the world

Set up methodology for remote sharing of other Set up methodology for remote sharing of other 
large scientific instruments. large scientific instruments. 



Scientists can observe the samples, operate Scientists can observe the samples, operate 
the SHRIMP and obtain analytical data online the SHRIMP and obtain analytical data online 
in real time.in real time.

Support more scientists from different places Support more scientists from different places 
participating in joint experiments and participating in joint experiments and 
exchange ideas with each other through video exchange ideas with each other through video 
and voice in real time.and voice in real time.

Online training for SHRIMP beginners.Online training for SHRIMP beginners.

Functions of SROSFunctions of SROS





SHRIMP Remote Analysis Sequence
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Sketch Map Sketch Map 
of SROSof SROS

SHRIMP Remote Control
Experimental Data Print out
Voice &Video 
Communication
Controlling the Joint
Experiment

SHRIMP Remote Control
Experimental Data Print out
Voice &Video 
Communication
Controlling the Joint
Experiment

Observing Sample Images
Experimental Data Print out
Voice & Video Communication

Observing Sample Images
Experimental Data Print out
Voice & Video Communication

Advanced Management and 
Cooperation of SROS
Operating SHRIMP II locally 
when necessary

Advanced Management and 
Cooperation of SROS
Operating SHRIMP II locally 
when necessary

Control ComputerControl Computer

Operator atOperator at
Remote TerminalRemote Terminal

Participator 1Participator 1

Participator 2Participator 2

Beijing SHRIMP CenterBeijing SHRIMP Center

Web ServerWeb Server
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YichangYichang Institute  of Geology and Mineral ResourcesInstitute  of Geology and Mineral Resources
HubeiHubei, China, China

August 10, 2005August 10, 2005



UserUser’’s Reports Report
““In general, SROS is stable and reliable as proved by the In general, SROS is stable and reliable as proved by the 

2 days2 days’’ remote operationremote operation although there are some small although there are some small 

problems to resolve. 11 zircon samples in two mounts of problems to resolve. 11 zircon samples in two mounts of 

G1012 and G1013 for dating were fulfilled in this actual G1012 and G1013 for dating were fulfilled in this actual 

remote remote analysis and obtained the expected results. All analysis and obtained the expected results. All 

samples analyzed were done by researchers from samples analyzed were done by researchers from YichangYichang

Institute  of Geology and Mineral Resources Institute  of Geology and Mineral Resources at at YichangYichang

Workstation...Workstation...””

Feedback from Feedback from YichangYichang WorkstationWorkstation



University of University of SSããoo PauloPaulo

Brazil Brazil 

Sept.16Sept.16thth, 2005, 2005





Feedback from USP WorkstationFeedback from USP Workstation
The remote operation was a complete successThe remote operation was a complete success！！

UserUser’’s reports report：：

““On 19 and 20 September, the experiment was carried out On 19 and 20 September, the experiment was carried out 
and 80 Uand 80 U--PbPb SHRIMP analyses (20 in standard zircon material, SHRIMP analyses (20 in standard zircon material, 
and 60 in unknown zircon grains) were carried out using the and 60 in unknown zircon grains) were carried out using the 
automatic protocol in use at the Beijing laboratoryautomatic protocol in use at the Beijing laboratory……

The performance of the software was at top level during The performance of the software was at top level during 
the entire duration of the operation.the entire duration of the operation. Very seldom was there a Very seldom was there a 
necessity for calling the attention of the Chinese staff of the necessity for calling the attention of the Chinese staff of the 
Beijing laboratory to make some small adjustments inBeijing laboratory to make some small adjustments in situsitu in in 
order to optimize the conditions of the measurementsorder to optimize the conditions of the measurements……

The entire operation was considered very successful.The entire operation was considered very successful. It It 
was mentioned that, when a SHRIMP II instrument would be was mentioned that, when a SHRIMP II instrument would be 
set up at the set up at the SãoSão Paulo laboratory, the SROS software could Paulo laboratory, the SROS software could 
be operated locally or remotely, to strengthen the cooperative be operated locally or remotely, to strengthen the cooperative 
activitiesactivities…”…”



Successful operation of the two Successful operation of the two 
SROS workstations has proven:SROS workstations has proven:

Technology based on the internet for remote Technology based on the internet for remote 
control and cooperative sharing of large control and cooperative sharing of large 
scientific instruments is feasible. scientific instruments is feasible. 

SHRIMP Remote Operation System has a high SHRIMP Remote Operation System has a high 
practical value.practical value.



SROS Analysis Done So FarSROS Analysis Done So Far
Aug 11Aug 11--12, 2005         12, 2005         Yichang          Yichang          48h48h
Sep 16Sep 16--17, 2005          USP                28h17, 2005          USP                28h
Nov 4Nov 4--6, 2005              6, 2005              Yichang         Yichang         72h72h
Mar 11Mar 11--13, 2006           USP               72h13, 2006           USP               72h
Mar 14, 2006                Mar 14, 2006                Yichang         Yichang         10h10h
Jun 24Jun 24--25, 2006           USP                48h25, 2006           USP                48h
Dec 9Dec 9--11, 2006             USP                72h11, 2006             USP                72h
Apr 16Apr 16--17, 2007           OGS                20h17, 2007           OGS                20h

Sep 15Sep 15--17, 2007           USP                72h17, 2007           USP                72h



FinallyFinally……

Internet has changed the life style for us and Internet has changed the life style for us and 
the way we work.the way we work.

No doubt, it will bring a totally new way of No doubt, it will bring a totally new way of 
conducting scientific research in the future.conducting scientific research in the future.



Thanks for your Thanks for your attentionattention！！


