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摘要

參加國際地化年會（TSOP 2002）與國外學者專家們互相切磋，以瞭解國際地球化學界之最新動態，會前參加一天的短期課程，題目為「A prediction of total organic carbon contents and hydrogen indices in marine sediments」，講師是英國Newcastle大學的地球化學系教授Dr. Richard Tyson，課程的主題是預測海相生油岩的總有機碳含量(TOC)與氫指數(HI)。生油岩的TOC和HI值是控制其生油潛能的主要因素，而當一個地區尚無地化分析資料或僅有少量的分析數據時,要進行生油岩潛能評估就必須對TOC與HI進行預估，預估時有那些可依循的法則與應注意的陷阱是本次課程的內容。

本次大會的論文發表會有四大主題，總共有68篇口頭論文發表和42篇壁報論文展示，內容函蓋： 1、天然氣的來源探討 2、石油系統 3、煤與沉積環境及煤的使用對氣候與環境的影響 4、嶄新的分析技術。 這些論文將會收錄於Organic Geochemistry and the International Journal of coal geology專輯中。

會後赴加拿大聯邦地質調查局地球化學實驗室參訪。主要任務有二 ：(1)研討如何分析石油移棲方向與移棲距離 (2)如何進行天然氣與其生氣岩之對比。
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一、出國目的：

參加國際地化年會（TSOP 2002）與國外學者專家們互相切磋，以瞭解國際地球化學界之最新動態，並赴加拿大聯邦地質調查局地球化學實驗室參訪與研討地化新技術之引進。

二、出國行程
	起訖日期
	天數
	到達地點
	詳細工作內容

	九一、八、三十
	一
	台北----加拿大---班夫
	啟程

	九一、八、三一


	一
	班夫
	參加地化短期課程

	九一、九、一----九、四
	四
	班夫
	參加國際地化年會（TSOP 2002）

	九一、九、五----九、六
	二
	卡爾加利
	參訪加拿大聯邦地質調查局

	九一、九、七----九、八
	二
	卡爾加利--------台北
	返程


三、參加短期課程

本次大會安排一天的短期課程，題目為「A prediction of total organic carbon contents and hydrogen indices in marine sediments」，講師是英國Newcastle大學的地球化學系教授Dr. Richard Tyson，課程的主題是預測海相生油岩的總有機碳含量(TOC)與氫指數(HI)。

生油岩的TOC和HI值是控制其生油潛能的主要因素，而當一個地區尚無地化分析資料或僅有少量的分析數據時,要進行生油岩潛能評估就必須對TOC與HI進行預估，預估時有那些可依循的法則與應注意的陷阱是本次課程的內容。

常見的TOC Pitfalls：
TOC只代表有機物的相對濃度，並無法代表有機物的總含量。

1、 TOC並非只受水體中生物的產率與其被保存的比例所控制，沉積物的量對其產生的稀釋作用也應考慮。

2、 TOC並不等同於有機物含量(Organic Matter) ，因為TOC會受成熟度影响。

3、 現代沈積物的trends和 patterns可能會讓人對古代沈積物的trends和 patterns產生誤導。

控制生油岩TOC的因素有四項：

1、 有機物的輸入(organic Input)。
高生物產率並不等於高TOC，因為大部份的有機物在沈降到水底之前會被生物降解或化學分解。 

2、 有機物的保存率(preservation)
控制有機物保存率的兩大地質因素為水中的含氧量與沈積物的沈積速率，此兩大因素合稱〝oxic exposure time〞，不能單單考慮含氧量或只考慮沈積速率。有機物的保存率隨著水深的增加而逐漸降低，通常在大陸棚有機物的保存率≦50%，在深洋則≦70-90%。

有機物保存指數：









Carbon Preservation Factor (PF) 






 (Bralower & Thierstein, 1984, 1989)

PF= (OCAR÷PP)×100

OCAR= organic carbon Accumulation Rate (gC/m2/a)

P   P=primary productivity (gC/m2/a)

PF的最大值通常均<15%

若水深<1KM，則PF可能>1%
若沈積速率>35 cm/ka，則 PF可能>3%
· Carbon Burial Efficiency (BE)─有機物在diagenesis之 後的保存率(Henrichs & Reeburgh, 1987)。
BE=(OCAR÷DF)×100

OCAR= organic carbon Accumulation Rate (gC/m2/a)

D   F=Carbon delivery flux (gC/m2/a)

BE最大可達75%，在遠洋的氧化環境下則小於 10%
3、 有機物與沈積物的相對含量(Dilution)。

有機物最富集的生油岩條件為：

低沈積速率+高埋藏效率(缺氧環境)

沈積物的沈積速率若太快則對有機物的含量會產生稀釋效應，通常TOC隨著沈積速率增加，但若積速率大於20cm /ka則反而產生稀釋效應，最差的狀況是〝低沈積速率+低埋藏效率(氧化環境)〞。
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含氧量是控制condensed section是否能成為生油岩的因素。

4、 TOC值隨著成熟作用與油氣排放而降低(Maturity effects)。

TOC值的預測步驟：

1、 設定水深

2、 設定水中之生物產率(primary productivity)

3、 選擇一個carbon flux vs. Depth algorithm

4、 估算線性沈積速率LSAR, ρ, ψ

5、 選擇一個BE Vs. SR algorithm

6、 有機物聚集速度= DF×BF×OM factor

7、 TOC= [OCAR/( OMAR+ MSAR)] ×100
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[image: image1]
上圖顯示氧化環境下，水深800M，當水體中的生物產率介於500～800gC/m2/a時，TOC與沈積速率的變化關係。當沈積速率為5cm/ka時，TOC為最高值，但超過5cm/ka之後，有機物被無機物稀釋， TOC值隨即下降。
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上圖顯示在水深800公尺，生物產率100gC/m2/a，有機碳的埋藏效率介於10～75%的情況下，其TOC與沈積速率的變化關係。左圖的TOC是線性座標，右圖的TOC是對數座標
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氫指數值的預測步驟：
1、 先預測TOC值，再利用文獻上相似沈積環境的HI vs. TOC關係圖作HI預測，最好有該地區的實際數據作修正。

[image: image16.png]



2、 利用油母質的類型vs. HI的回歸線作預測

a、 海源油母質的HI值通常比陸源油母質高

b、 陸源油母質主要出現於氧化環境的沈積相中，而且通常靠近河流的入口。


For a better idea of the TOC approach, interested parties may refer to:
TYSON, R.V. 1995. Sedimentary organic matter: organic facies and palynofacies. Chapman & Hall, New York, 615p.
TYSON, R.V. 2001. Sedimentation rate, dilution, preservation, and Total Organic Carbon: some results of a modelling study. Organic Geochemistry, 32, 333-339.

四、出席專題研討會與論文壁報展示

　　本次大會的論文發表會有四大主題，總共有68篇口頭論文發表和42篇壁報論文展示，內容函蓋： 1、天然氣的來源探討 2、石油系統 3、煤與沉積環境煤的使用對氣候與環境的影響 4、嶄新的分析技術。 這些論文將會收錄於Organic Geochemistry and the International Journal of coal geology專輯中。

論文發表會的第二天是專門為地球化學的大師Dr. Archie G. Douglas 舉辦的論文發表會，Dr. Douglas是英國Newcastle大學地球化學的開山鼻祖，在地球化學界作育英才50餘年，桃李滿天下，9月3日當天由他的學生們上台發表11篇與石油系統和煤岩學相關之論文，這些人都是大師級的人物，論文之內容非常豐富與精采，收穫非常豐富。
ORAL PROGRAM
	Monday, September 2, 2002


SOURCES OF NATURAL GAS (1) – ROOM A 

08:20 
Natural Gas Hydrate—A Very Large Sink And Source Of Methane On Earth     

K. A. Kvenvolden*, U.S. Geological Survey, California, USA
08:40 
Characterization And Application Of Sorbed Gas By Microdesorption CF-IRMS    

M. J. Whiticar*, School of Earth and Ocean Sciences (SEOS), University of Victoria, Victoria, Canada
9:00 
Thermal Liberation Of Methane And Molecular Nitrogen From Palaeozoic Carbonaceous Claystones     

L. Friberg, R.Littke and B. M. Krooss*, Aachen University of Technology (RWTH), Aachen, Germany
9:20 
Investigation Of Co2 Migration Processes In Argillaceous Rocks: Implications For Sealing Efficiency And Diagenesis    (A1.1.4) 

A. Hildenbrand* and B. M. Krooss, Aachen University of Technology (RWTH-Aachen), Aachen, Germany
09:40 
Dynamic Gas Driven Petroleum Systems?    (A1.1.5) 

J. Whelan* and L. Eglinton, Woods Hole Oceanographic Institution, Mississippi, USA

PARALLEL SESSION: SOURCES OF NATURAL GAS (2) – ROOM A 

10:40 
Experimental Determination Of Thermochemical Sulphate Reduction (TSR) Reaction Kinetics And Mechanisms    (A1.2.1) 

M. M. Cross¹*, D. A. C. Manning¹, S. H. Bottrell² and R. H. Worden³, ¹University of Newcastle, Newcastle-upon-Tyne, U.K., ²University of Leeds, Leeds, UK, ³University of Liverpool, Liverpool, UK
11:00 
Mantle-Derived Source For Natural Gases In Taiwan    (A1.2.2) 

T. F. Yang*, National Taiwan University, Taipei, Taiwan
11:20 
Significant Methane Storage Capacity In Solid Bitumen: Implications To Shale Gas Exploration At Red Dog Mine, Alaska    (A1.2.3) 

C. E. Barker¹*, R. M. Bustin² and J. C. Clough³, ¹U.S. Geological Survey, Colorado, USA, ²University of British Columbia, Vancouver, BC, Canada, ³Alaska Division of Geological & Geophysical Surveys, Fairbanks, Alaska, USA
11:40 
Western Canadian Gas Shales: Relationship Between Gas Sorption Capacity And Organic Matter Abundance, Type And Maturity    (A1.2.4) 

S. Ramos* and R. M. Bustin, University of British Columbia, Vancouver, B.C., Canada
12:00 
High-Pressure Methane And Carbon Dioxide Adsorption On Dry And Moisture-Equilibrated Carboniferous Coals    (A1.2.5) 

B.M. Krooss¹*, F. van Bergen², Y. Gensterblum¹, N. Siemons³, H.J.M. Pagnier² and P. David², ¹Aachen University of Technology (RWTH-Aachen), Germany, ²Netherlands Institute of Applied Geoscience, Utrecht, The Netherlands, ³Technical Uni. Delft, The NL
PARALLEL SESSION: PETROLEUM SYSTEMS (1) – ROOM B

Session Chair(s): M. Fowler¹ and J. Curiale 

¹Geological Survey of Canada Calgary, Calgary, Alberta, Canada; ² Unocal Corporation, Texas, USA 

10:40
Combining Organic Petrology With Organic Geochemistry To Solve Problems In Evaluation Of Petroleum Generation Potential — A Review And Future Challenges    (B1.1.1) 

N.Sherwood* and R. W. T. Wilkins, CSIRO Petroleum, North Ryde, NSW, Australia
11:00
Polymer Solution Theory Applied To Petroleum Expulsion: Modelling Of Fractionation Patterns    (B1.1.2) 

U. Ritter*, SINTEF Petroleum Research, Trondheim, Norway
11:20
A Lacustrine-Terrestrial Sourced Petroleum System In The Song Hong Basin, Northern Vietnam    (B1.1.3) 

H.I. Petersen*¹, N.T. Dau², L.V. Hien², L.H. Nielsen¹ and H.P. Nytoft¹, ¹G.E.U.S., Copenhagen, Denmark, ²Vietnam Petroleum Inst., Hanoi, Vietnam
11:40
Kerogen Kinetics Of Highly Oil-Prone Jurassic Source Rocks, West Of Britain: Impact On The Petroleum System    (B1.1.4) 

I. C. Scotchman¹*, D. M. Jarvie ² and A. D. Carr³, ¹Statoil (UK) Ltd., London, UK, ²Humble Geochemical Services, Texas, USA, ³Advanced Geochemical Systems Ltd., Burton on the Wolds, UK
12:00
Contribution Of Organo-Sulfur Compounds To The Understanding Of The Fluid Properties In South Oman: A Selective Retention Phenomenon    (B1.1.5) 

I.Kowalewski¹, P.Adam²*, B.Carpentier¹, A.Y.Huc³, S.Hanin², P.Schaeffer², P.Albrecht², N.L.Frewin4,5, N.Ruwehy4 and M.Newall4, ¹IFP Geology-Geochemistry, France, ²Louis Pasteur Univ., Strasbourg, France, ³IFP, France, 4Petroleum Dev. Oman, 5Shell, NL

PARALLEL SESSION: SOURCES OF NATURAL GAS (3) – ROOM A 

4:00 
Understanding And Measuring The Sorption/Desorption Of Methane And Other Volatile Constituents From Coal    (A1.3.1) 

J.R. Levine*, Consultant Geologist, Richardson, Texas, USA
14:20 
A General Model For Generation And Stable Carbon Isotope Characteristics Of Natural Gas From Humic Source Rocks    (A1.3.2) 

B. Cramer*, P. Gerling and E. Faber, Federal Institute for Geosciences and Natural Resources, BGR, Hannover, Germany
14:40 
Experimental And Field Evidence For Formation Of Methane Hydrates - (Clathrates) In Coal- Implications For Coalbed Methane Resources In Coldclimates    (A1.3.3) 

R. M. Bustin¹* and C. E. Barker², ¹University of British Columbia, Vancouver, British Columbia, Canada, ²U.S. Geological Survey, Denver, Colorado, USA
15:00 
Petrographic Conditions For Coalbed Methane Exploration In Barakar Formation Coal Seams Of East Bokaro And North Karanpura Coalfields, Jharkhand, India (A1.3.4)

A. K. Varma¹*, P. Singh¹, A. K. Singh², ¹Indian School of Mines, ²Central Mining Institute, India

15:20
Coalbed Methane And Natural Gas Potential In Carboniferous Coal Basins From Nova Scotia, Eastern Canada    (A1.3.5) 

P. K. Mukhopadhyay (Muki)¹*, D. J. MacDonald², and J. D. Hughes³, ¹Global Geoenergy Research Ltd, Nova Scotia, Canada, ²Nova Scotia Petroleum Directorate, Halifax, Nova Scotia, Canada, ³3Geological Survey of Canada, Calgary, Alberta, Canada
PARALLEL SESSION: SOURCES OF NATURAL GAS (4) – ROOM A 

Session Chair(s): P. Jenden¹ and M. Whiticar² 

16:00 
Carbon Isotope Geochemistry And The Distribution Of Devonian Oil And Gas Reserves, Western Canada Sedimentary Basin    (A1.4.1) 

P. D Jenden¹* and Y. Tang², ¹Chevron Canada Resources, Calgary, Alberta, Canada, ²California Institute of Technology, California, USA
16:20 
Predicting The Generation And Cracking Of Oil And Gas From Unexplored Source Rocks Using Oil-Asphaltenes    (A1.4.2) 

V. Dieckmann¹*, D. Dolci², R. Galimberti² and B. Horsfield¹, ¹GFZ-Potsdam, Telegrafenberg, Potsdam, Germany, ²ENI div. AGIP (GEOC), San Donato Milanese, Italy
16:40 
The Mechanics Of Disorder Of Carbon Isotopes Of Alkanes In Biogenic Natural Gas    (A1.4.3) 

J. Dai*, X. Xia and S. Qin, Research Inst. of Petroleum Development & Exploration, Beijing, China
17:00 
Genetic Characterization Of Gases In The Southern, Marginal Part Of The Pannonian Basin, Croatia    (A1.4.4) 

G. Baric* and L. Cota, INA-Naftaplin, Zagreb, Croatia
17:20 
Identification And Evaluation Of Effective Sources Of Large-Medium-Sized Gas Fields In China    (A1.4.5) 

Y. Wang*, D. Liu, A. Geng and Y. Xiong, Chinese Academy of Sciences, Guangzhou, P. R. China

PARALLEL SESSION: PETROLEUM SYSTEMS (2) – ROOM B 

Session Chair(s): M. Fowler¹ and J. Curiale 

14:00
Influence Of Palaeo-Depositional Conditions On The Distribution Of Nitrogen Compounds In Petroleums From Central Montana Usa    (B1.2.1) 

B. Bennett¹*, S. D. Olsen² and S. R. Larter¹, Fossil Fuels and Environmental Geochemistry The University, Newcastle upon Tyne, UK, ²RF-Rogaland Research, Stavanger, Norway
14:20
Bakken/Madison Petroleum Systems In The Canadian Williston Basin: Uncertainties And Opportunities    (B1.2.2) 

C. Jiang*, M. Li and K. G. Osadetz, Geological Survey of Canada (Calgary), Alberta, Canada
14:40
Mid To Late Devonian Organic-Rich Terrestrial Deposits In The Early Fill Of The Maritimes Basin, Eastern Canada: Composition, Paleobotany And Source Rock Potential     H. Calder, P. K. Mukhopadhyay* and D. C. McGregor, Global Geoenergy Research Ltd, Nova Scotia, Canada
15:00
Organic Petrological Characterisation Of Cenomanian/Turonian Black Shales From The Tarfaya- Layoune Basin (Sw Morocco): Implications On Early Sulfurisation Of Sedimentary Organic Matter    (B1.2.4) 

S.Kolonic¹*, B.Beckmann¹, M.Böttcher², W.Kuhnt³, M.Kuypers², G.Scheeder4, J.S.Damsté5, and T.Wagner¹, ¹University of Bremen, Germany, ²Max Planck Institute (MPI) Bremen, Germany, ³Univ. of Kiel, Germany, 4Inst. For Geosciences, Germany, 5NIOZ, The NL
15:20
Organic Facies Evolution Of Toarcian Posidonia Shale Source Rock In A Sequence Stratigraphic Framework    (B1.2.5) 

L.Schwark¹*, A.Frimmel¹,², H.-J.Röhl², A.Schmid-Röhl² and W.Oschmann², ¹Cologne University, Cologne, Germany,  ²Institute und Museum for Geology und Palaeontology, Tübingen, Germany
PARALLEL SESSION: PETROLEUM SYSTEMS (3) – ROOM B

Session Chair(s): M. Fowler¹ and J. Curiale 

16:00
Mineralogical And Geochemical Characteristics Of Middle Jurassic Organic-Rich Shales, North Sinai, Egypt    (B1.3.1) 

R.I. Rifai¹*, A.Mostafa² and H.Holail², ¹Minufiya University, Egypt; ²Alexandria University, Egypt
16:20
The Hydrocarbon Generation Potencial Of The Irati Oil Shale, Brazil As Determined By Hydrous Pyrolysis Experiments    (B1.3.2) 

R.N.Franco¹, W.Kalkreuth¹*, H.L.Penteado² and M.Peralba¹, ¹UFRGS, Porto Alegre, Brazil,  ²CENPES, Rio de Janeiro, Brazil, ³Inst. De Quimica, Porto Alegre, Brazil Brazil
16:40
Petroleum System Of A Variscan Basin Below Carpathian Orogen: Evidence From Source Rock, Gas And Oil Geochemistry And Basin Modeling In The Se Upper Silesian Basin    (B1.3.3) 

J. Francu¹*, E. Francu¹, F. Buzek¹ and P.Hemza², ¹Czech Geological Survey, Brno, Czech Republic; ²OKD DPB Paskov, Czech Republic
17:00
Organic Petrology And Rock-Eval Studies Of Source Rock Facies From The Middle Niger Basin, Nigeria    (B1.3.4) 

S O Akande¹* and M Hetenyi², ¹University of Ilorin, Ilorin, Nigeria, ²University of Szeged, Hungary
17:20
Influence Of Mantle-Derived Fluids On Hydrocarbon Generation In Dongying Depression Of The Bohai Bay Basin, Eastern China    (B1.3.5) 

L. Zhang* and Z. Jin, University of Petroleum, Beijing, P. R. China
	Tuesday, September 3, 2002


ARCHIE G. DOUGLAS SYMPOSIUM – ROOM A 

Session Chair(s): S. Larter¹, B. Horsfield² and M. Fowler³

¹University of Newcastle U Tyne, Newcastle, UK, ²Norsk Hydro Research, Norway, ³ Geological Survey of Canada Calgary, Calgary, Alberta, Canada

08:20 
Aberrations In The Coalification Patterns Of The Offshore Coalfields Of Northumberland And Durham, North-East England    (A2.1.1) 

D. Murchison*, University of Newcastle, Newcastle-upon-Tyne, UK
08:45 
New Techniques For The Characterization Of Products From Pyrolysis Of Complex Sedimentary Macromolecules    (A2.1.2) 

T.I. Eglinton*, G.S. Frysinger, C.M. Reddy, N.J. Drenzek, R.B. Gaines and D. Montlucon, Woods Hole Oceanographic Institution, Woods Hole, Massachusetts, USA
09:10 
Hydrogen Sulfide Sourcing And Occurrence In The Devonian Petroleum Systems Of Western Canada    (A2.1.3) 

J. Allan (deceased), S. Creaney*¹ and R.M. Falls², ¹ExxonMobil Exploration Company, Houston, Texas, USA, ²Imperial Oil Limited, Canada
09:35 
Late Devonian ‘Nisku Formation' Petroleum Systems In The Alberta Basin, Canada    

M. G. Fowler¹, L. D. Stasiuk¹, M. Hearn² and M. Obermajer¹, ¹Geological Survey of Canada Calgary, Calgary, Alberta, Canada

10:40 
Chemical Stratigraphy Of The Type Barreirinha Formation (Upper Devonian), Amazon Basin – Brazil    (A2.2.1) 

J. A. Trigüis¹* and R. Rodrigues², ¹LENEP/UENF, Rio de Janeiro, Brazil, ²PETROBRAS/CENPES/SEBIPE, Rio de Janeiro Brazil
11:05 
Truths In Large Data Sets - Iii:  Secure Interpretations Of Maturation, Generation And Expulsion    (A2.2.2) 

C. Cornford*, C. Burgess and R. Kelly, IGI Ltd, Hallsannery, Bideford, Devon, UK
11:30 
A Review Of The Evidence For Expulsion Of Commercial Quantities Of Oil From Humic Coal    (A2.2.3) 

S. C. George* and R. W. T. Wilkins, CSIRO Petroleum, North Ryde, Australia
11:55 
Identification Of The Sources And Structures Of Novel Cyclic Isoprenoid Sedimentary Hydrocarbons: To Archibaldly Go    (A2.2.4) 

S.J.Rowlan*, S.T.Belt, W. G. Allard and G.Massé, Petroleum & Environmental Geochemistry Group, University of Plymouth, Plymouth, UK

14:00
Natural Gas Generation: From Deep Hot Basins To Bacteria    (A2.3.1) 

B. Horsfield¹*, V. Dieckmann¹, S. Schloemer¹, M. Erdmann¹ and J. H. Schenk², ¹Norsk Hydro Research, Norway, 2 Forschungszentrum Jülich, Germany
14:25
Carboxylic Acids In Biodegraded Oils And Natural Bitumens    (A2.3.2) 

D.M. Jones*, W. Meredith and C.M. Aitken, Fossil Fuels and Environmental Geochemistry, University of Newcastle upon Tyne, UK
14:50
Life In Earth-Deep Subsurface Oil Biodegradation And The State Of The Deep Biosphere    (A2.3.3) 

S. Larter*, A.Wilhelms, I. Head, M. Erdmann, C. Zwach and A. Aplin, University of Newcastle U Tyne, Newcastle, UK, Norsk Hydro Research Center, Norway
15:40

Introduction to Treibs Award Presentation by K. E. Peters

15:50

Introduction of Archie G Douglas for the 2002 Treibs Award by J R Maxwell 

16:20

Acceptance Speech for the 2002 Treibs Award by A G Douglas 
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PARALLEL SESSION: COAL & ENVIRONMENT (1) – ROOM A 

Session Chairs(s): F. Goodarzi¹, R. M. Bustin² and T. Moore³

¹Geological Survey of Canada, Calgary, Alberta, Canada, ²University of British Columbia, Vancouver, BC, Canada; ³CRL Energy Ltd., New Zealand
08:20
The Influence Of Sequence Stratigraphic Position On The Oil Generation Potential Of Coals    (A3.1.1) 

D. J. Curry* and K. M. Bohacs, ExxonMobil Upstream Research Company, Houston, Texas, USA
08:40
Sedimentation And Preservation Of Allochthonous Coaly Organic Matter In The Deep Water Kutei Basin (Mahakam Delta Area), East Kalimantan, Indonesia    (A3.1.2) 

R.Lin¹*, J.B.Dunham² and J.Decker², ¹Unocal Thailand Ltd., Bangkok, Thailand, ²Unocal Indonesia Ltd., Balikpapan, Indonesia
09:00
Coal-Sourced Oils Surrounding The Salayar Basin, Indonesia    (A3.1.3) 

J. Curiale*, R. Lin and E. Lumadyo, Unocal Corporation, Texas, USA
09:20
Functional Group Chemistry Of Southern Indiana Pennsylvanian Coals And Its Implications For Coking    (A3.1.4) 

R. Walker* and M. Mastalerz, Indiana University, Bloomington, USA
09:40
Paleoenvironmental Implications From Multidisciplinary Studies On Tertiary Lignites Of The Eastern Alpine Region (Austria)    (A3.1.5) 

A Bechtel¹*, R.F.Sachsenhofer¹, R.Gratzer¹, A.Lücke² and W.Püttmann³, ¹Montanuniversität Leoben, Leoben, Austria, ²Research Center Jülich, Jülich, Germany, ³J W Goethe - Universität, Frankfurt, Germany
PARALLEL SESSION: COAL & ENVIRONMENT (2)  - ROOM A

Session Chair(s): F. Goodarzi¹, R. M. Bustin² and T. Moore³

10:20
Brown Coals Of Greece. Properties, Uses And Future Prospectives    (A3.2.1) 

C Papanicolaou¹, T. Kotis¹, A Foscolos²* and F.Goodarzi³, ¹Institute of Geology and Mining Exploration, Messoghion, Athens, Greece,  ²Technical University of Crete,Chania, Greece,  ³Geological Survey of Canada, Calgary, Alberta, Canada
10:40
Health Impacts Of Coal: Facts And Fallacies    (A3.2.2) 

R. B. Finkelman*, U.S. Geological Survey, Reston, Virginia, USA
11:00
Trace Elements In Coal: A Spectroscopic View    (A3.2.3) 

F. E. Huggins* and G. P. Huffman, University of Kentucky, Lexington, Kentucky, USA
11:20
Elemental Composition And Polyaromatic Hydrocarbons (Pahs) In Drinking Waters And Selected Coal Seams From The Cumberland And Stellarton Basins, Nova Scotia, Eastern Canada    (A3.2.4) 

P. K. Mukhopadhyay¹*, F. Goodarzi² and M. A. Kruge³, ¹Global Geoenergy Research Ltd, Halifax, Nova Scotia, Canada,  ²Geological Survey of Canada, Calgary, Alberta, Canada,  ³Southern Illinois University, Illinois, USA
11:40
True-Fern And Seed-Fern Sphenopterids From Sydney Coalfield; Searching For  Chemotaxonomic Signatures    (A3.2.5) 

E. L. Zodrow¹ and M. Mastalerz*², ¹University College of Cape Breton, Nova Scotia, Canada, ²Indiana Geological Survey, Indiana University, Bloomington, USA
12:00
Suppression Of Vitrinite Reflectance Implications From A Case Study    (A3.2.6) 

L. L. Tsai*¹ and L-C. Sun², ¹National Central University, Chungli, Taiwan, R.O.C., ²Nankai College of Technology and Commerce, Nantou, Taiwan, R.O.C

PARALLEL SESSION: SHALLOW THINKING (1) – ROOM B 

Session Chair(s): L. Schwark, Cologne University, Cologne, Germany
08:20
Postglacial Climatic And Environmental Evolution In Central Europe Inferred From Analysis Of Lake Steisslingen Sediment Core, Sw-Germany    (B3.1.1) 

L.Schwark¹*, A.Lechterbeck¹,², J.Zink¹ and K.G.Mayer³, ¹Cologne University, Cologne, Germany, ²Institute und Museum for Geology und Palaeontology, Tübingen, Germany, ³University of Calgary, Calgary, Alberta, Canada
08:40
Origin, Transport And Distribution Of Terrigenous And Aged Organic Matter In The Modern And Late Quaternary Equatorial Atlantic    (B3.1.2) 

T. Wagner¹*, J. Holtvoeth¹ and C. Schubert², ¹University of Bremen, Bremen, Germany, ²EAWAG, Kastanienbaum, Switzerland
09:00
Early Morphological Alterations Of Plant Tissues In Peat Assessed By Photonic And Electron Microscopies. Inference For Organic Matter Preservation Processes    (B3.1.3) 

F. Laggoun-Défarge¹*, C. Chenu² and C. Défarge¹, ¹CNRS Univ. Orléans, Orléans, France, ²INRA; Versailles, France
09:20
Temporal-Spatial Analyses Of Recent Sediments From ODP Core, Saanich Inlet, British Columbia, Canada Using Rock Eval Pyrolysis And Fluorescence Microscopy    (B3.1.4) 

L.D. Stasiuk*¹ and H. Sanei², ¹Geological Survey of Canada, Calgary, Alberta, Canada, ²University of Victoria, Victoria, B.C., Canada

NOVEL ANALYTICAL TECHNIQUES (1) – ROOM B 

Session Chair(s): M. Mastalerz¹ and L. Snowdon²

¹Indiana University, Bloomington, Indiana, USA; Institute of Geological and Nuclear Sciences, Lower Hutt, New Zealand
10:40
Compound Specific Hydrogen Isotope Analysis:  New Insights Into Hydrocarbon Reaction Mechanisms And Biodegradation    (B3.2.1) 

G. Lacrampe-Couloume*, J.A.M. Ward, S. Mancini and B. Sherwood- Lollar, University of Toronto, Toronto, Ontario, Canada
11:00
Improved Evaluation Of Oil And Gas Generation And Expulsion From Coaly Source Rocks Using Rock-Eval-Based Maturation Pathways    (B3.2.2) 

R. Sykes*, L.R. Snowdon and R.H. Funnell, Institute of Geological and Nuclear Sciences, Lower Hutt, New Zealand
11:20
Oil Generation And Expulsion From Coals And Source Rocks Using Diamond Anvil Cell Pyrolysis    (B3.2.3) 

R.-F. Weng¹, W.-L. Huang¹, C.-L. Kuo², and S. Inan³, ¹National Taiwan University, Taipei, Taiwan, ROC,  ²Chinese Petroleum Corporation, Taiwan, ROC, ³TUBITAK Marmara Research Center, Turkey
11:40
Time-Dependent Degradation Of Lignin During Fungal Growth Using Thermochemolysis With Tetramethylammonium Hydroxide    (B3.2.4) 

G.D.Abbott¹, T.C. Drage¹ and C.H.Vane¹,² ¹NRG, University of Newcastle upon Tyne,Newcastle upon Tyne, UK, ²British Geological Survey, Keyworth, Nottingham, UK
12:00
Aromaticity Factor And Hydrogen Isotopic Signatures Of Bulk Kerogen And Separated Density Fractions Of Alginite And Amorphinite: Example From The New Albany Shale, Indiana, Usa    (B3.2.5) 

G. Lis¹*, U. Werner-Zwanziger¹, M. Mastalerz¹, A. Schimmelmann¹ and B.A. Stankiewicz², ¹Indiana University, Bloomington, Indiana, USA, ²Shell Global Solutions US, Houston, Texas, USA
POSTER PROGRAM 

COAL & ENVIRONMENT THEME 

1
Petrography And Depositional Environments Of Upper Cretaceous And Tertiary Coals From Southern Nigeria

S. O. Akande*, University of Ilorin, Ilorin, Nigeria
2
The Coal Facies And Genetic Types (Microfacies) Of The No.16 Coal Seam In Yanzhou Coalfield, Shangdong Province, Northern China

A. Fang¹*, J. Lu², K. Jin², Q. Hou¹ and Jiliang Li¹, ¹Institute of Geology, Chinese Academy of Sciences, Beijing, China  ²The Graduate School of China University of Mining and Technology, Beijing, China
3
Concentration Of Metals And Polynuclear Aromatics In Drinking Water In The Vicinity Of Lake Wabamun, Alberta, Canada

F. Goodzari¹*, S. Grasby¹, T. Gentzis², ¹Geological Survey of Canada, Calgary, Canada, ²National Centre for Upgrading Technology, Devon, Canada
4
Reduction Of Mercury In Feed Coal - A New Approach

N. N. Goodarzi¹*, F. Goodarzi² and M. Labonte², ¹University of Calgary, Canada,  ²Geological Survey of Canada, Canada
5
Study Of Coal Desulfurization And Deashing By Synergetic Action Of Flotation Reagents And Ultrasonics

J. Hu*¹, D. Wang², Y. Hu³, ¹Heilongjiang Institute of Science & Technology, China; ²Beijing Non-Ferrous Metals General Research Institute, China; ³University of Science & Technology Beijing, China
6
Coal Resource Management For Southern Saskatchewan Coalfields, Canada: Computer Modeling, Gis And The Internet

J. D. Hughes*, W.J. McDougall and C.M. Jessop, Geological Survey of Canada, Canada
7
Petrology And Chemistry Of Vitrinite-Rich Coals From The Lower Cretaceous Mannville Formation, Alberta, Canada : Inference To Palaeoenvironmental Conditions

F. Laggoun-Défarge*¹, T. Gentzis², F. Goodarzi³, M. J. Iglesias 4, I. Suarez-Ruiz 4, Y. Copard¹, ¹CNRS, France, ²National Center for Upgrading Technology, Canada, ³Geological Survey of Canada, Canada, 4 CSIC, Spain
8
Erroneous Coal Maturity Assessment Caused By Low Temperature Oxidation

J.-R. Disnar¹, Y. Copard¹, J.-F. Becq-Giraudon² and F. Laggoun-Défarge*¹, ¹ISTO, CNRS, France, ²BRGM DR.LGM, France
9
Source Rock Evaluation Of Cretaceous And Olicgocene Coals From Kuji  Coalfield, North Japan

H. Oda*, Geological Survey of Japan, AIST, Japan
10
Fluorescing Macerals— An Update, With Special Reference To Indian Coals And Lignites

B.K. Misra and B.D. Singh*, Birbal Sahni Institute of Palaeobotany, Lucknow, India
11
Fluorescence Alteration Of Vitrinite In Lower Cretaceous Mannville Group Coals, Alberta, Canada

L. D. Stasiuk¹* and J. Potter², ¹Geological Survey of Canada, Calgary, Alberta, Canada, ²JP Petrographics, Calgary, Alberta, Canada
12
Coal Quality And Trace Element Characteristics, Sohagpur Coalfield, North-Central India

P. D. Warwick, United States Geological Survey, Reston, USA, et al
NOVEL ANALYTIAL TECHNOLOGY THEME 
13
Thermal Extraction-Gc/Ms: Lithology Effects On The Geochemical Characterisation Of Cores And Cuttings

L Caldiero*¹, R Galimberti² and N Gigantiello¹, ¹Entiechnologie SpA, Italy, ²Eni-Agip, Italy
14
Xps Analysis Of Ca++ Effect On Pyrite Surface Through Ultrasonic Treatment

J. Hu*¹, D. Wang², Y. Hu³, ¹Heilongjiang Institute of Science & Technology, China; ²Beijing Non-Ferrous Metals General Research Institute, China; ³University of Science & Technology Beijing, China
15
Laser Scanning Fluorescence Microscopy Of Dispersed Organic Matter And Microfossils In Recent Sediments, Hydrocarbon Source Rocks And Coals

L.D. Stasiuk*, Geological Survey of Canada, Canada

PETROLEUM SYSTEMS THEME 
16
Kerogen And Hydrocarbon Evaluation In The Upper Cretaceous Mauddud Formation-Kuwait

F.H.Abdullah* ¹/², B.Carpentier², I.Kowaleski², F. van Buchem² and A.Y. Huc³. ¹Kuwait University, Kuwait; ²IFP Geology-Geochemistry Dept., France; ³IFP School (ENSPM), France
17
ORGANOFACIES OF THE WINNIPEG FORMATION OF SOUTHERN SASKATCHEWAN

C. Seibel and S. Bend*, University of Regina, Canada
18
INFLUENCE OF ORGANIC MATTER IN THE DOLOMITIZATION OF THE ORDOVICIAN RED RIVER FORMATION

K Heinemann, H Qing, S Bend*, University of Regina, Canada
19
ORGANIC PETROLOGY AND GEOCHEMISTRY OF JURASSIC SEDIMENTS FROM THE “PLACETAS TECTONO-STRATIGRAPHIC” UNIT, CUBA

M Blanco González, W Kalkreuth*, Instituto de Geociências, Brazil
20
PETROLEUM SYSTEMS IN THE JINHU DEPRESSION: DERIVATION OF “IMMATURE OILS” FROM MATURE SOURCE ROCKS

X. Pang¹, M. Li*², S. Li², Z.Jin¹, Z. Xu³ and A.Chen³. ¹Petroleum University, Beijing, China; ²Geological Survey of Canada, Canada; ³SINOPEC, Jiangsu, China
21
GENETIC CORRELATION OF CRETACEOUS CRUDE OILS FROM SOUTHERN ALBERTA, CANADA USING AROMATIC COMPOSITIONS

B. Kim Manzano-Kareah¹*, C. Riediger² and M. Fowler¹, ¹Geoglogical Survey of Canada, Canada, 2Department of Geology and Geophysics, University of Calgary, Calgary, Canada
22
VARIABLE ALTERATION IN HEAVY CRUDE OILS OF WEST-CENTRAL SASKATCHEWAN, CANADA

M. Obermajer*, K. G. Osadetz, M. G. Fowler, L.R. Snowdon, Geological Survey of Canada, Canada
23
DEFINITION AND CHARACTERIZATION OF PETROLEUM COMPOSITIONAL FAMILIES USING PRINCIPAL COMPONENT ANALYSIS

N. Pasadakis*¹, M.Obermajer², K. G. Osadetz², ¹Technical University of Crete, Greece, ²Geological Survey of Canada, Canada
24
USE OF ROCK-EVAL VI PYROGRAMS TO AID IN THERMAL MATURITY EVALUATIONS OF LATE MATURE TO OVERMATURE SEDIMENTARY SEQUENCES, WITH EXAMPLES FROM THE TRIASSIC OF WESTERN CANADA

C. L. Riediger*¹, G. Carrelli¹, R. C. Hankel and L. R. Snowdon², ¹University of Calgary, ²GSC Calgary, Canada
25
HOW TO ADDRESS PETROLEUM SYSTEM IN COMPLEX AREA: EXAMPLE FROM CANADIAN FOOTHILLS

F. Schneider*, J.L. Faure and F. Roure, Institut Français du Pétrole, Rueil-Malmaison, France
26
MISFIT OILS, THE CASE OF THE EARLY ORDOVICIAN WINNIPEG FORMATION, WILLISTON BASIN. CANADA

M. Smith* and S. Bend, University of Regina, Regina, Saskatchewan, Canada
27
DETECTION OF POSSIBLE RESERVOIR COMPARTMENTALIZATION USING ORGANIC GEOCHEMISTRY

L. R. Snowdon*, Geological Survey of Canada, Calgary, Alberta, Canada
28
REGIONAL AND TEMPORAL VARIATIONS IN ORGANIC FACIES OF MIDDLE AND UPPER DEVONIAN AND DEVONIAN-MISSISSIPPIAN SOURCE ROCKS IN WESTERN CANADA BASIN

L.D. Stasiuk¹*, M.G. Fowler¹, M. Tomica² and J. Potter³, ¹Geological Survey of Canada, Calgary, AB, Canada, ²RAMTREC Research Projects, Calgary; Alberta, Canada, ³JP Petrographics, Calgary, Alberta, Canada
29
BIOMARKERS IN HYDROTHERMAL PETROLEUM FROM THE SEDIMENTS OF ANDAMAN BACKARC BASIN

M.I. Venkatesan¹*, E.Ruth², P.S. Rao³, B.N.Nath³, B.R.Rao³.  ¹Inst. of Geophysics & Planetary Physics, UCLA, LA, USA, ²Dept. of Civil & Environmental Engineering, UCLA, LA, USA, ³National Institute of Oceangraphy, Goa, India
30
HYDROCARBON MIGRATION AND ENTRAPMENT IN THE BALTIC SYNECLISE

O. Zdanaviciute¹*, J. Lazauskiene². ¹Institute of Geology, Lithuania; ²Lithuanian Geological Survey, Lithuania
SHALLOW THINKING THEME 
31
ARE MACERAL RATIOS RELIABLE PREDICTORS OF COAL DEPOSITIONAL ENVIRONMENTS?  A REVIEW OF THE CONCEPT APPLIED TO PEATS

M. Hawke¹* and J. Dehmer², ¹Dept.of Earth and Ocean Sciences, University of British Columbia, Vancouver, Canada, ²C. Errotalde 21A. E-48990 Getxo, Spain
32
MOLECULAR AND MORPHOLOGICAL INDICATORS OF VASCULAR PLANT DEGRADATION IN PEAT HUMMOCKS

F. Laggoun-Défarge*, C. Martin, J-R Disnar, B. Guillet, N. Lottier and A. Fleury, CNRS, Orléans, France
33
THE EFFECTS OF SEDIMENT SURFACE ON ORGANIC MATTER PRESERVATION IN MODERN MARINE SEDIMENT: THE POTENTIAL ROLE OF SEDIMENT SURFACE AREA ON FORMATION OF PETROLEUM SOURCE ROCKS

J. P. Mackin* and R. M. Bustin, University of British Columbia, Vancouver, BC, Canada
34
SOURCES OF HEAVY ELEMENTS IN THE RECENT SEDIMENTS OF PIGEON LAKE, ALBERTA; ASSESSMENT OF THE IMPACT FROM COAL-FIRED POWER PLANTS VS. OTHER ANTHROPOGENIC AND NATURAL SOURCES

H. Sanei*¹ and F. Goodarzi², ¹University of Victoria, Canada, ²Geological Survey of Canada, Canada
35
CONIACIAN-SANTONIAN BLACK SHALE FORMATION IN THE TROPICAL ATLANTIC (ODP SITE 959, IVORY COAST/GHANA): CYCLIC VARIATIONS IN THE COMPOSITION OF ORGANIC MATTER

B.Beckman¹, T.Wagner*¹, P.Hofman², G.Scheeder³ and J.Sinninghe Damsté. ¹Univ.of Bremen,Germany; ²Univ.of Cologne,Germany; ³German Fed. Institute for Geosciences & Natural Resourses, Hanover,Germany, 4Netherlands Inst. for Sea Research (NIOZ), The NL
36
FLUID GEOCHEMISTRY OF MUD VOLCANOES IN SOUTHERN TAIWAN

G. H. Yeh¹, C. F. You², J. C. Chen¹, Y. G. Chen¹, S. R. Song¹, T. F. Yang¹*. ¹National Taiwan University, Taipei, Taiwan; ²National Chen-Kung University, Taipei, Taiwan

SOURCES OF NATURAL GAS THEME 
37
SUSTAINABLE DEVELOPMENT OF COALBED METHANE: A LIFE-CYCLE APPROACH TO PRODUCTION OF FOSSIL ENERGY

D. H-S Law¹, W. D. Gunter¹, S. Wong¹, M. Mavor² and T. Gentzis³, ¹Alberta Research Council, Canada, ²Tesseract Corporation, USA, ³National Centre for Upgrading Technology, Canada
38
SELECTIVE ADSORPTION OF HYDROCARBON GASES ON CLAYS AND ORGANIC MATTER: AN EXPERIMENTAL STUDY

A.-L. Cheng and W.-L. Huang*,  National Taiwan University, Taipei, Taiwan, ROC
39
HYDROPRESSURED NATURAL GAS AND IODINE DEPOSITS IN JAPAN – GENERATION OF ARCHAEAL METHANE AND ITS ACCUMULATION MECHANISM INTO INTERSTITIAL WATER

N. Kaneko*¹, T.Higuchi², S.Kunisue², S Igari¹ and T. Maekawa¹. ¹National Inst. of Advanced Industrial Science & Technology, Japan; ²Kanto Natural Gas Development Co. Ltd., Japan.
40
ISOTOPE-SPECIFIC REACTION KINETICS FOR HYDROCARBON GAS GENERATION BY OPEN-SYSTEM NON-ISOTHERMAL PYROLYSIS: CONCEPTS AND APPLICATIONS

B.M. Krooss*¹, R. Gaschnitz¹, P. Gerling² and A. Wilhelms³, ¹Aachen University of Technology (RWTH-Aachen), Germany, ²BGR, Germany, ³Norsk Hydro, Norway
41
SOUR GAS IN THE NISKU FORMATION OF CENTRAL ALBERTA: GEOCHEMICAL EVIDENCE FOR BIOLOGICAL AND THERMOCHEMICAL SULFATE REDUCTION

H. G. Machel*¹, H. R. Krouse², J. M. Foght¹, L. R. Riciputi¹ and D. R. Cole³, ¹University of Alberta, Canada, ²University of Calgary, Canada, ³Oak Ridge National Laboratory, TN, USA
42
FORMATION, ACCUMULATION AND TIMING OF MANTLE-DERIVED, CO2-RICH FLUIDS IN THE DONGYING DEPRESSION OF BOHAI BAY BASIN, EASTERN CHINA

L. Zhang*¹, Z. Jin¹, P. Li², ¹University of Petroleum, China, ²SINOPEC Shengli Oilfield Company, China

伍、參訪加拿大聯邦地質調查局
9月5日奉命到Calgary的加拿大聫邦地質調查局拜訪黎茂穩博士與參觀其地球化學實驗室，主要任務有二 (1)研討如何分析石油移棲方向與移棲距離 (2)如何進行天然氣與其生氣岩之對比。

利用原油中含氮化合物進行原油移棲方向與相對距離之推算是黎茂穩博士在國際上享有盛名的主要關鍵技術。這項技術需要將原油作嚴謹的前處理，否則不易做出準確和有用的數據。基本的分析方法是：

1、 先將飽和烴/芳香烴/ NSO-化合物用8公克中性的氧化鋁作管柱分離，管柱內徑為0.7公分。重點是：芳香烴與NSO-化合物要分離清楚。

2、 取2公克(小於200 mesh) 的矽膠裝入1.5公分內徑的管柱，再將 NSO-化合物加以分離成三個部份：

a 、pyrrolic nitrogen compounds – 以nC6 / toluene, 1:1，50cc沖提。

b、amine compounds – 以toluene, 30ml沖提。

C、pyridinic nitrogen compounds – 以toluene / diethyl ether, 1:1, 50cc沖提。

3、 將pxrolic nitrogen fraction 加入N – phenylcarbazole 當作內部標樣(internal standard), 進行GC-MS分析。加入內部標樣的目的是作為定量計算的標準，該實驗室所進行的分析工作均為定量分析而非定性分析，這也是本組需要努力的目標。

有關天然氣與生氣源岩之對比一直是本組同仁努力突破的目標，在美國的Humble儀器公司曾發表一種利用Thermal Desorption–GC (TD-GC)法來分析頁岩中的C7化合物群，再將其與凝結油或原油的C7化合物群作比對。黎茂穩博士則建議利用online 的TD-GC-IRMS來分析頁岩中所含的苯和甲苯的碳十三穩定同位素值，再與凝結油中的苯和甲苯同位素值作比對。目前本所已經有GC–IRMS，可與廠商研討是否可在GC的進樣口加裝一個Thermal Desorption的固體進樣口並在GC oven內加裝冷凝系統，以便進行此項分析，這是一個新的研究方向，希望可以解決台灣的氣/岩對比問題。

六、心得與建議

(1) 天然氣的來源與石油系統是今年TSOP大會的兩大討論主軸，分別在兩個會場作口頭論文發表，由於中油公司僅有職一人與會，分身乏術，只能作選擇性的聆聽，難免顧此失彼，有所遺憾，若能多派一人參加，想必更能掌握最新的研究動態，對油氣探勘應有相當的助益。

(2) 天然氣水合物是凍原區和外大陸棚封存甲烷的倉儲，估計全球的天然氣水合物中所封存的甲烷碳大約有10,000×1015噸。而1立方公尺的甲烷水合物可以釋放170立方公尺的甲烷氣，所以有關天然氣水合物的形成機制以及如何將其開採出來是目前世界上專家學者努力的課題，本次大會有兩篇這方面的報導，第一篇是由美國地質調查局的Dr. Kvenvolden討論Gas Hydrate的形成以及其在全球氣候變化下所產生的循環關係，另一篇則討論在氣候寒冷地區煤層中的甲烷形成Gas Hydrate的實驗以及野外觀查報導，研究人員應密切注意有關這方面的研究發展與報導。

(3) 來自美國Woods Hole Oceanographic Institution的 Dr. Jane Whelan 發表〝Dynamic Gas Driven Petroleum System ?〞，敘述有關墨哥灣海底某些地方的斷層和裂縫會間歇性的湧出大量的天然氣，Dr. Whelan認為這些天然氣的湧出會產生〝gas washing〞的效應，不但改變儲油層中原油的輕組份而且對石油的儲聚產生動態的影響，她強調石油系統並非靜態的，而是隨著氣體的外洩不斷的在改變的。這讓人聯想到台灣的水火同源和泥火山的噴發，尤其是最近使用TD-GC分析南部泥火山的泥漿，發現其中含有C10～C20的碳氫化合物，顯示其地下必有油氣來源而非單純的生物氣，值得追蹤其地下油氣的來源以及找尋是否有經濟價值之油氣聚集。

(4) 頁岩氣(shale gas)或產氣的頁岩(gas shale)是另一個引人注意的主題，會中有多篇有關這方面的研究報告，頁岩氣主要是儲存於有機物非常富集的頁岩中，在美國已有頁岩氣的生產，阿拉斯加也在考慮以頁岩氣取代柴油來當作發電的能源。頁岩氣中的天然氣主要是儲存於頁岩的裂縫以及吸附於頁岩的有機物之上，所以頁岩氣的含量與有機物的含量成正比，也與有機物的成熟度成正比，例如：Nordegg shale的 TOC是22.5%，其天然氣之吸收力為2 cc/g，而 TOC 1.44%的頁岩其吸收力只有0.3cc/g。有關這方面的訊息本人是初次聽聞，台灣是否有這方面的發展潛力。值得我們去探討，這也算是本次參加此大會的一大收穫也。 
(5) 本次參加會議期間遇見中國大陸中國科學院之戴金星院士，閒聊間曾談及非傳統天然氣之開發與生產，例如：若一個氣田所採出來之天然氣以CO2為主，則生產CO2，若產大量的氦氣，則生產氦氣。這未償不是一個好方法，值得借鏡。台灣鑽井工程技術最佳的非中油公司莫屬，咱們可以利用電探法找出地下的儲水層(庫)，鑽深水井，以待不時之需，一方面有益民生，另一方面也算是多角化經營方式之一。

(6) 職參訪加拿大聯邦地質調查局時也參觀他們的岩心倉庫，我覺得他們把岩心和原油樣品都當作非常寶貴的資料在保存，每口井的岩心都分成三部份來儲存，油品則用大型的防爆冷藏室收藏；有那些單位，那些人曾採過那一段岩心或油樣，做過那些分析均詳細的建檔，而且也有一套電測資料放在岩心倉庫，以便管理人員隨時可以查閱，任何人若申請要採樣必須註明採樣目的，管理人員會先查看是否已經有人做過這些分析，以避免重複採樣和重複分析；若無重複之虞，則採樣前岩心管理員會先把申請者所要的岩心拿出來放在採樣室，整個倉庫均有空調來控制室內溫度，也有數張觀查岩心薄片的桌椅和顯微鏡，並附有吸塵裝置以維持桌面的清潔。本所的岩心倉庫也是全台灣唯一的岩心倉庫，在岩心的建檔管理似有可借鏡之處，僅提供給鈞長們參考。
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Oxygen does not matter much at >35cm/ka


But is very important at <5cm/ka








左圖是氧化環境下TOC/沈積速率/水深/生物產率的關係圖





  Serial oxic TOC prediction








油樣冷藏庫內之油品放在木製的盒子內以防油品產生光化學作用而變質





油樣防爆冷藏室








溫度控制錶





TOC prediction for varying Carbon Burial Efficiency








If other factors constant, dilution dominates at >5cm/km (sediment added faster than preserved carbon)
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岩心倉庫內觀查岩心薄片的桌椅和顯微鏡，並附有吸塵裝置以維持桌面的清潔。
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