Initial HI (mgHC/gTOC)

4. Zdrojove horniny a kerogen

Organofacie - Typy Kerogenu Vydatnost
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Chemicka struktura
Kerogenu

Kerogen Typ |

Kerogen Typ Il

Kerogen Typ Il

Behar and Vandenbroucke 1987



Atomovy pomér H/C
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Typy Kerogenu

Diagram Van Krevelena

Il Fytoplankton

— (Jurassic, Saudi Arabia)

(L. Jurassic,

Paris B.)

lll Suchozem. rostliny s
kutikulami V + Liptinite
(Tertiary, Greenland)

IV Terrest. rostliny (Neogen, Aliaska)
vitrinit

Jones (1987), Peters (1986) in Hunt (1996)



Typy Kerogenu Il Fytoplankton Biskajsky zaliv Rasovy kvét

Prudké premnozeni

planktonickych ras

v oceanech, morich
a jezerech

Dulezity ¢lanek
potravniho
retézce
a
Producent
kysliku a
spotrebitel CO2 v
globalni bilanci
atmosféry

Odumrela
organicka hmota
vznik zdrojovych
hornin s typem |



Atomic H/C Ratio
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Typy Kerogenu
— Severni more

Il Kimmeridge Shale

(restricted marine U. Jur.)

)llll Smiseny morsky typ (Tertiary)

Vitrinit s Liptinitem

—— Il Coaly Shale (M. Jurassic)

HHI/IV Open marine (Cretaceous)

IV Red beds (Triassic)

Vitrinit + inertinit

Jones (1987) in Hunt (1996)



Pyrolyza Rock-Eval => Typy kerogenu organickeé
facie

o T.
s I Martinek et al 2006
S 000 —w—HA~4—-vL L ] —= .
— " | Facies:
i * | | . © Black shales - initial and final stages of lake
i * | | 800 — H development, Virchlabl 2 67-2.80 and 4. 85 m.
= * * i I Type l : ® Black shales - later stage of lake development
g‘ 750 4 *‘& | | B Organic rich carbonates
— l* * | | . < Laminites- initial stage of lake development,
. * | . : Vrchlabi 2.30-2.65 m
Lxl-l 1 I n i & Laminites - later stage of lake development
I | L . alcareous dolomites
2 60058, — . 600 — A
— T b . Type 1 (. + Mudstones
L] o A
s B i
= 9. S [mm Perm
S _,’; . > NEZRALE
| 3 " podkrko-
nn: % 400 — P po r O
= 2 "7 a3\ <l d
* ‘ K
= |, = Y. . nosske
A 004 T L
.. - e, b ' V4
" panve
& 200 — =
1504 4|,
w( 'y ! R
A f'“ | «.# . Type Il
--—-:::1:— ° .l ype
Togg® 3 *EI N \ ZRALE
0?. 0 — =
O 50 100 150
420 440 460 480 500
—— OXYGEN INDEX (mg C02/gorg.C) G

Espitalié et al. (1977) TVORBA ROPY TVORBA PLYNU



Hydrogen Index HI (mg HC/g TOC)
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Pyrolyza Rock-Eval => Typy Kerogenu
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Esprito Santo, Brazil
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Estrella et al. (1984)



Vliv bioturbace (vrtajicich organizmu) na
zachovani organické hmoty
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Kvantitativni charakteristika zdrojovych hornin
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= = — = Organicka petrografie
S Maceralové slozeni

Alginit

Rasové povlaky v
karbonatovych jezernich
sedimentech

(fluorescencni mikroskopie)

Vitrinit a kutinit
v hnédém uhli -
(prochazejici svetlo)

www. TSOP




odrazené svetlo
hnédé uhli
vitrinit

Lignit:

Inertinit — zbytek
rostlinnych pletiv po
castecné oxidaci

foto |. Sykorova



Organicka petrografie

Kutikuly = voskovité povlaky listu

kutinit (Cu)
v odrazeném svetle (i)

fluorescencéni svétlo (j)

Paleoceén, lignit (0.32%R,),
Summit Creek Formation,

Brackett Basin, Northwest
Territories, Kanada

Potter et al. 2002 GSA



Maceraly ve fluorescencnim mikroskopu

Kutinit (K - listovy vosk), Resinit (R - pryskyrice) a Vitrinit (V)



Maceraly viditelné ve fluorescennim mikroskopu

Resinit (R) v Textinité (rostlinném pletivu)



Maceraly — kerogen viditelny v mikroskopu

Odrazené
sveétlo

Fluorescence

Resinit (Exinite) ve Fusinitu (F) - rostlinném pletivu



Fluorescencni Rastrovaci elektronovy mikroskop
svetlo

kokolity - kolonie planktonickych ras Emiliania huxleyi;
Sv. kambrium, Deadwood Formation, Saskatchewan, Kanada

Potter et al. 2002 GSA



Dinoflagelaty - markery morske zaplavy

Potter et al. 2002 GSA

V techto horninach se vyskytuji
biomarkery: Dinosterany

Sv. Jura - Kimmeridge shale, Severni more (vlevo)
Svrchne kridova jednotka Colorado, Saskatchewan (vpravo)



Prasinophyte Alginity
Mid. Devonian

Winnipegosis Tasmanity

Leiosphaeridia

Masivni vlaknity &% Fluorescencni

aliginit o
se
stromatolitickym
habitem
Ker;glézwta Botryococcus
Botryococcus o
‘ fluorescencnim
(m) svétle

Fluorescent

light Potter et al. 2002 GSA




Botryococcus braunii rasove kolonie
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Experimenty s
peéstovanim
olejnatych ras
Y5 Jako
alternativnim

R e zdrojem energie

UTEX # 572

Botryococcus braunii

Chlorophyta, rasove kolonie vytvari biofilm
mirna az tropicka oligotrofni jezera a estuarie, pri
dostatku fosforu - silny rozkvét



Typy kerogenu na zaklade
pyrolyzy-plynové chromatografie (Py-GC)

Kerogen Quality Assessment

Ce-Cua
80 %

Paraffinic Oil
Low Wax

Paraffinic Oil
High Wax

Cis+
80 % _
Horsfield 1997



Zdrojove horniny obsahuijici siru

Toluene (%)

® Kerogen
O Asphaltene

Di Primio and
Horsfield 1997 C15+ (%)
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Response

\ 5

6

Pyrolyza - Plynova chromatografie
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Boghead Coal
9

a ST T \ bohaté na n-alkeny/-eny
- i UJM LLJ chudé na aromatické HC (a)
a N

‘68\7 8 N nizkomolekularni n-

LT e P alkeny/-any (dvojice)

WL LSt . . Aromatické HC (a)

AL L LA Phenoly (p)

- @ Thiopheny (s) ©

| : Vitrinite skoro zadné n-alkeny/-any
a hodné aromatickych HC (a)

T , hodné fenolt (p)

Horsfield 1997

Retention Time



Seconds (2-way)
o A WN =

Geochemicko-stratigraficky model

Mahakam Delty, Indonésie
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v soustavé nizké hladiny

Peters et al. (2000) AAPG Bulletin, V. 84, No. 1.



Steranes X 70% Cy

2 L
coa

K - H, GHJ, GjHE

Molekularni korelace

Transgressive A
- Ternarni diagram

of C,,, C,5, and C,4 sterany

Slozeni sterant v ropach
[5a,140,17a(H) 20S + 20R
and 5a,14B,178(H) 20S +20R

80% C,y | 90% C.q

Diterpanes
1 = Rimuana
2 = lgorimuana?

s

3 = lsopimarans

Ternarni diagram tri
tricyklickych diterpant v
ropach [rimuane, isorimuane,

and isopimarane].
Vrcholy predstavuji 100% slozky Elipsy
sdruzuji skupiny rop spojenych se

Lowstand B R - i . S
| — zdrojovymi horninami usazenymi v
/ s : shighstand“ a ,lowstand“ fazich.
100% 2/(1+2+3) 100% 3/(1+243)

Peters et al. (2000) AAPG Bulletin, V. 84, No. 1.



Highstand

Lowstand-1

Korelace ropa-ropa

Highstand

Pr

\

Lowstand

Pr

d

l N19U (2696 m)

Pr/Ph =5.43
Bohata 9'3Cg, =-29.90
navosky &°C,, =-27.20

\
I.llll

Attaka (depth?)

Pr/Ph = 6.90
513C,,, = -29.38
313C,, = -27.45

aro
S malo vosky

L,

Chromatogramy celkové ropy s plynem

»Highstand* ropy
obsahuji vosky, maji
konvexni hrb n-alkant
nC25-nC35 a vyraznou
prevahu lichych na
sudymi homology.

,Lowstand“ ropy
obsahuji méné vosku
a maji konkavni
profil n-alkani nC25-
nC35 bez vyrazneé
prevahy lichych nad
sudymi homology

Peters et al. (2000) AAPG Bulletin, V. 84, No. 1.



g 5 % — ] ||_owstand-2 MUItivariate

80 &, Statistics for

s E = Oil-Oil
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555 = orrelation

- R = Lowstand-1
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! 5= statistika

i = korelace

ol = .

-g 1 Highstand-1 ropa-ropa

; g:i e . -ﬁransgreSSIVG geneticky rozdilné
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Dendrogram genetické pribuznosti rop Delty Mahakam pomoci statistickeé
analyzy geochemickych dat. (Peters et al. 2000 AAPG Bulletin, V. 84, No. 1.)



Shrnuti — Typy Kerogenu

* Bioproductivita
» Sedimentarni Facie
* Dostupnost O,

- => Typ Kerogenu kvalita/ kvantita

* Molekularni zaznam - svédectvi o
biologickém puvodu, prostredi a
tepelné zralosti



