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Eine konventionelle
Erdol-/Erdgaslagerstatte

Abdeckgestein

Speicher-
gestein

Muttergestein

WWW.aapg.org
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Das unkonventionelle

Das konventionelle
Convenﬁonal
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Mogliche Akkumulatiosstruktur

- Ein Oberflachenanalog -

!
Abdeckgestein” "

, Speichergestein ;, |
- ' |-

Steinbruch in Uhrde, stidwestlich von Osterode, Niedersachsen




KW-Muttergestein fur Erdol und Erdgas
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Was ist ein Gas Shale ?

Er ist alles zusammen:

die Gasquelle
der Speicher
die Abdeckung

und immer:

reich an organischem Kohlkenstoff
10 cm

LOMPOC Quarry Sample
Monterey Formation, CA

I Ein Gas Shale ist ein eigenstandiges KW-System !




3

b

http://seawifs.gsfc.nasa.gov




Processes In the Black Sea

SW N=
Salinity

Fluvial water
Bosporus 17%0 —> 22%0 (80% from the Danube)

T
:Plankton, Pflanzenresteg

atats Halocline =
Chemocline

Mediterranean anoxic

water

Sapropel
0% — Sulfide

Estuarine
circulation
system




Phytoplankton photosynthesize using specialized
color pigments called chlorophyll

— “Ocean Color” maps are another way to identify
areas of upwelling.

-

Phytoplankton
Figment
Concentration
{mg/m3)

NASA/GSFC
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Well Wickensen/ Hils half-graben

%, Lower part-of Posidonia Shale section
. W3 PN !

Ty,
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calcite

S

Arbeitsabstand = 10.5 mm  Hochsp. = 20.00 kV Signal A= SE2 Helligkeit = 49.1 %
VergroBerung= 4.61K X BlendengroBRe = 120.0 pm Hochstrom = Ein Kontrast = 28.6 %
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Thermische Reife des Toarcium

3 ~ e ‘l Sweeney&Burnham(1990)
- _EASY%Ro [%Ro]
s ™ B immature (0.25-0.55)
5 : [ = Bl Early Oil (0.55-0.7)
- - ‘ - J

B Main Oil (0.7-1.0)

- Late Oil (1.0-1.3)

B Wet Gas (1.3-2)
Dry Gas (2-4)
Overmature (>4)

Bruns et al. (2013): Petroleum system evolution in the inverted Lower Saxony Basin, northwest
Germany: a 3D basin modeling study. Geofluids 13, 246-271.




The natural laboratory Hils half-graben

Petroleum Expulsion Efficiency

Hils half-graben
Haddessen — 1.45 %Rr

PEE: VERY HIGH ki ¥ had

| Tertiary removed

| & Cretacoous
2 Upper Jurassic

| Midde Jurassic
B Lower Jurassic
B Triassic

Harderode — 0.88 %Rr

PEE: VERY HIGH ) \ i

7 normal fault
57 Theust tault

Dohnsen — 0.73 %Rr

PEE: HIGH

Dielmissen — 0.68 %Rr

PEE: LOW

(Mann, 1991)
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Nanoporen im Barnett Shale

100nm EMT= 400 kV Signal A=InLens

f———| wD= smm Mag = 160.00 K X Reed and Loucks, 2007




FIB-REM-Aufnahme des unterjurassischen Posidonienschiefers
(Thermische Reife: 1.5% Ro)

L3

intrapa rtikulare
Poren in Pyrit

"’.,,Popcorn“-liféositéit
in Phosphat

b
~~ %

e

det HV spot| mag HFW WD 10 pm
S BSED | 10.0kV| 3.0 |8000x|37.3 um| 5.1 mm Bureau of Economic Geology

det ‘ "HV  |spot| mag | HFW | WD | ~——
BSED | 10.0 kV | 3.0 |50 004 x|5.97 pm| 5.1 mm | Bureau of Economic Geology







Shale Gas-Systeme sind unterschiedlich !

Antrim Shale Biogenes Gas
Hoher Wasserzufluf3/Bohrung
RF (%O0OGIP) ~ 20 - 60

Barnett Shale Thermisches Gas

%R, Kein Wasserzufiuf3/
o Bohrung

(mcﬁacre-ﬁ?»____- = RF (O/OOGIP) ~ 5-20

TOC (%) Thickness




Methan in Gas Shales tritt auf ...
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M Gas in Briichen wird sofort freigesetzt

m Adsorbiertes Gas wird durch Druckerniedrigung freigesetzt
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Selected oil and gas bearing sedimentry basins
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Technically Recoverable || Technically Recoverable
Shale Gas Resources Shale Oil Resources
(Tef) (Billion Barrels)
.US. .Russia
. China
. Argentina .China
. Algeria .Argentina
.Canada
. Mexico .Venezuela
. Australia .Mexico
. South Africa . Pakistan
.Canada
0.Brazl 0. Indonesia
1. Others 1. Others
EIA (2013) OTAL OTAL
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