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Å B S ! 1 å € X ,

The -mais findings f ysta the opfcicsl aftd geoehemieal study of organic

matter in the Jurassic section ars ;

In the Dranpne formatios, organic matter is abvrndsrøt.» s&øinly

sapropelle %?Itb sotaa terrestrial isptjt loweråowa ; very high oil

gen.8t.te potential«

Is Heathet": fosiaatloii s ssarlsa and continental organic matter ; low to.

very lov potential*

In the Sleipner formation ; keroges of tnarisse origin associated with

land derivatives„ while the underiyisg section includes continental

organic 'matter •£ low to saedluæ jso

ls increases slightly ©ore than in tioxmal r&nk evolution*

between 0^60 % ?Ro (3808,.30 s&) s»d 0*8 ?So at TD «= 4130 sa» aad sites

the Jarassle la the oil generation zone»

The tsigratsd hydrocarbons, in the. 3980s75 sa ssndy level of the

£m« have characteristics which were previously found in

extracts f rota Portlsndlas-KisiEjeridgias rocks iti wells

15/3-1, 3 and 4,
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Orgiastic ^ K t e r pres««t in ih% Jurass ic section; or 15/3-5 wel l (fig* I ) ,
s> t i l l e d using o p t i c s 1 snå p*cchemical methods.

Its transmit: tsd Lignc f P a J y s v ^ g y ) , 33 sassplsss (H &iåe wai i co re ,
6 cores ard 3 c u t t i n g sata&j»^} «ere an&lys&d besve^r* 3809 m and

ar.d flyorrtscssric?1 eiata wes« oh ts insd from 9 sasspies
(3 SWC» 3 cars .SXK? 3 c u t t i n g e a g l e s ) haiwss^ 3808,30 ss snd 4090 «u

l analysis? w&re csTr i td out on 42 sssq>I.es (19 SWC, 6 cores
and 17 c u t t i n g sa$:;pl«s> In the ^«nse i.xjj:«3:va.l» JR sddiciots , total
organic «arbc-x; eoxis:ent VJS;;; ^ e ^ n n e d in 5 0 c u t t i n g sa-i-p.l.S'S In the
CreCdoeous ( 3 5 O O - ' J 6 0 0 «•.) ; so i u r t h o r data could be obtained f rota
pyroLysis in t h i s Lrtt^r^csl*

1 - ORGANIC CARBON CONTEST

The assmsnt o£ total organic carbo?s (TOG) was measures' In a i l satsplss
(Table I) :

(euttiags) 0..3 < T,O.C < 1

*« (SWC) A •< TVO,C < 7 , 5 I
•Heather fs&». (S¥e sm<!
cuttings) 2 < T:»O,C < 3,5 %

SLHIAPNER (cys:ci5ig?. and core
sa^ple*; froui coaly JSV^L-S) 2: < T.O.C < 8 %'

2 - CHMÅCTERISI):CS OP ORGANIC MATTER

The ffiaLn re^^it1 1 . of t ho ^lcri>^<:;>pLc;:i •j^ti'Sy of o r g a r d c s e t t e r
sutajtscirixed OD P l a t e V m^i Pl«;:c i ; ^ o c h s t B i C o l daJ:»:- (Rock H.
pyre lvsdss ; i s shovrn in t a b l e T and on tli-- Di~I0 d-i<sgia:n ( F i g . i-^,.



Early CMTACEOØS CKYÅ2ÅNIM) ~ Late JITMSSIG (Fort land ian and

PorcXandi&a to Middle

A «sprope i i s grox-wd-saasx with lew f l-jorssce-tjcft conta in ing orange åinocysts
an4 Hlaasentovs «ixiulcss va? observed <a£ 3808,30 m. The snarirs o r ig in of
the organic1 saatter i s -;̂ ?"i; doc^asencad ir< ?alys\o.iogy by srs in Plus of
«Tssosphoiis organic: «naf. t&r assoc ia ted wis:h abundant: dtnocyses and a lga .

tsiEea cons Is £ tsainiy oi: land-darlv^d Gj-̂ nifi sperm pellet- g ra ins s

Pyrolyuis; å a in (T&bi« 1 ? Fig« .?) cbaract^r isysj a Type I k^roge^ in SwC 8
to 13 wish a no t iceab ly MgV. Hydrogen hvdex of 680 a t 383 0,3 m ; o ther
va lues vary f rota 225 tc< ca*")00.

The orga«^c st-atter spp«ar« to hi-, p a r t l y oi! •••arinfc o r i g i n cstjd ciiaplay^
frequent dinocys'LSo Tbe o<>sainant cossponetits oi" the organic mattes: ^re
kssd derived arid coocain abundiRH: gyissxosperm pol len gra ins a«c? black
woody fv&pr-e-ats-. 'U\ tha ?WC 3B?0 sajnpl«} ?i cosily popi:ku:io^; OK
i n e r t i n i t e ^ Oi S'v> ::;f;d v t t r i n l t t p v i t h & very lov f luorescence (25 7>) v s s
c-bserved, %ssoi::£&t*d with a fli-o-resce-it grotsvsdaicjss^ Tht Eliiore^Oihricc
Lir-d*?;: a t t a in t : ;= rao:5:?r;;U<=: va'U*:* : i"..

Tbe presjif^ca of ;:e?:;:e;:-t r i a l ;:rgay;lc •••;it«;?:ia3 <:oes x-oi a f ree t pyro l y s i s
das;.3 : the Hydrogen index i^ st:?.ll high (SGO.; ;s.t the lower iXsiit oi" t h i s

va! (JS76 w.; x (type 1 and II kerogeas.

j:artr-« ox :!.K- In of th* organic Kaster i s Kt.ibstotn:iat^d by abytjdatjt
yst&x The iAnd«d?:ri^e;3 snat t r la l (Gvinnc.spena p^j len grains* csod hiack
oxjs d&br!.«) ;:ex;ia:h\.:. ab»inda«{: th>:o;jg]io?it tlvs i : \ t :srvsl . This; i.:s
rsed by low K>droKen iude^ values? {< 150) and by high oxy^e^ inde
s. <Kype t i r kero^enK

K Forbsstipa 3935~&Q7? æ - E. logs_~ Middle J u r a s s i c (BÅTH0M1ÅE and

P-v1 ?lr^
The organic sluices recovered iti the SUC and cores 1 ånd 2 sassples i s oi!
tsarine. o r i g i n ami d i sp l ays abund^m: d inocys t s .

T!ie organic tsiatter of c o n t i n e n t a l o r i g i n i s composed of abundant spores
and pol len grains» frs.q-i*n£ c u t i c l e s and abundant black l igneous
fragments.



Å r.ypioal hussic org<s«lc i&attftr wa« ofcsexved with
s i s , having th<=- Hollowing ch&r&cterisstles s

JB ; Co?Bposir.{? coals with vicrittSts** (60 t) s i-aer.tixites (30 %} and
ex it! i f: es (1.0 %}» -sainiy sssde ?ip oi: orange spori«U:es (Bydrogsa Iftdax :
\ 78 ; Osyg&r* 'Index ISO) ,

.r.?.l:?.....L..:....iML;H?L? g u f i or str?icryr«4! v i c c i s i t e s asri r a r t
yelloxjish fsumlo sro^ndrøis'55. Th<s v i t r i r s i t a gr<dn? ar=z often surrounded
by tluosescesxt d j.^rolu

r& i? predotais^rvt» wlrh fl^<'re«t:e«i: v i c r in i c s s a
TIJ« fasr ly rar* ijxirdtes consU:t of orange o-itf.nU:«s5i

s;>s?rLrsii:<?s and [ii^ocyi^s, '"^Ls levs-i «xbibiu« £hsi highS'S.t fhiore

R«s.]at:ed Hydrogexi !nd*x : 180 to 2*J0 a<:c:ords? with elr.h«r a mixture of
1'e.rog^n S:ypei5 II and HI. (cere i) nr a type 11 k«Eog«?ts icore 1'},

An iKapr«tgnat{.ors ix\ s a;5ns;stone level iŝ  core £ (3980^7^ BI) ^«8 analvse
in add i Kiort by e;:i*; cbrowatographv.

i0.7.\ SO - 40:6--) m (cor« 3) - hÅJGCJAS

The oos:S 3 fasipf^ft <^;i;Sb:i': « co?';:tpcnt3l organic Tsact:;?^ wir.h ::iH^r;d«n::
f uer xdophyt ft «pcre^, cut ic.U-^ ^v-d v*o:>:S fcr.^sit-rit?.

A coa.I ).>vr;uiat i.>n with ftbus^d^Tit: f suori=.5;ceo>: v ier in i tes.„ fsfft i«erfi«
att å e s. Ui i *:&•$. ishunti&r\t spovi.niies snd raro^: rtitjjxStss) vass ob<«r"^d at

The. organic j s s te r ia l s ratlser r ich in. hydrogen (HI 200 to £50) isi t,h.is
i n t e rva l (cote 3) r e la tes to the presence of 'srsssains of t a r r e s t t i a i
higher p l an t s .

Cutting sa&piftv 40-i6 aos? «050 -- 4O!;4 ;&

The c-fSjanic a»ati.vr r.5M:ov̂ r̂ U &;: «0^0 •• 40^4 rs ^ pisoi^r.ri^xtly of

oht*i5.xi«d at 40::*i «; reveals ;>x'ft«o îTjart* non-rluoresr^i^ c;tsin!t:«So Mino
amount'': of o;:«-;g;t- bistsic grouydstass <s;>J ox-e. a-'-tryocc^ous? Alji^ ,«??:!>. also
observed.

The Hydrogen i--id-?x (?ff.V-) -i«d 0;î gi>n Tndex <52) o^ussify the organic

2,4 ~ EEB SHALBS (4977 « 4106 £ , I«gs) AMD LO^ES SÅ^DSfeSE MBMBEE (4106 - 4130 Tl))

Four eu££i£ig :̂v:ipXe;5 botwf&vi ^080 a;id 41.?-': i? yl.tided abnridas'it si
os g r a i n s . Th*-. or;=;ii:?c «;,:a:-:er rt'orvar-td thro-ighoiij. thL:: il



iPS£ ^ GEN INDEX DlbGi



dlnof-.ys.ti: vMeh nr*1 ^o r sd l svs l l y observed r e l a t e tro cravings
ovarlyitsg J a t e Ju rass ic &arj.n<-: s^ri^s»

es'nc*:; data ohtsi;vi-1 st vO?O m reveai^U a dnrk brownish gr
' Oo^5)> rar« Fx-^Rt-s' and os& Ta<!nt«»«{Ŝ !?3n Al ga» Tw-t popula t ions c-
iteSi on* of SB̂ C- sdd5 trives at\å ons ot' grsmik-us v lur in icefs , «re

THS1MM, E^OLUTIOS

Xh« thenaal. with depth assy fee s as follows,

HOSIKåXlCJK,

BRållPSE

HEATHER

SLEIPNER. :

? Deptli
; fe)

: 38OS..3O
S??C 3809:

t o
: SWC 3 8 7 6

' to
Ŝ C 389?

• Cut,3910
to

Cut, 3945

SWC 3965
Corsv 3981,50
Core 3935,50 .
.Core 4000.25 .

SW€ 4016,50 :
COSTS 4022,50 >
COTS 4026<76 >

C«£, 4046 :

r ?RD 1

0,70 •:

D«80 ;

VRo %

0,- 60

; TÅI

2 , 5

2,5

2,5

3
•'i

3
3 ;

: Pyrolysis
: X'Hiax

- re)

; 434

< 433-43?

438-441

438-442

442

t o

44f ;

436 (?) :

;.€<meXysions

; 0,60

# 0,60

; * 0,6:0

*- 0»60

0,70
0.70
0, 70
0,70
0.70
0,70
0,70
0,80

TABLE I I ™ THERM&L SVOLUT1OM
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The thsrssa) avvlusio^ h^ved :>A rho rivn~Hu;>r»Y««-va: vl t r ini f« (see ftg.- 3}
gives s $:ef le<. ts:«ce of 0,70 so G«bO V VFo i-> the Sleipner format ton.

Tbe .HAsoresscertce at *O?KS of she vitr!r>U:ea ^wv^vsta a «u>re accurate K«ak
hehsg givev- . Fr; the Pxsâ >̂i*: F;>S:::ÅJ los thfi- 0Tans:8 color;sS::i:>;-i of. the

0,60 'I Vi?o «fqusval^u:.

T&sjperatures o£ the æaximui-) yis ld ft? pyrol^sis produces increase m m 432t:C
in the Dranpas fssu so 44'?"C i.n the Sleipaar, corresponding to a large range
of tha oi l for;aation Ss>t5e ; except for fcha cinuiixig satsple ac 4046 m, these

rafcur«s agree fairly veil with aptic&l data.

This rank increase i;\ ahous: 2.-H0 ?ss i s s l ightly bigher tbsxi the normal rank

Tim ssain fix^diaga result fs:oj& thsrssal ass&iysis (Rock^Eval pyrolysis) &t&
frs5S hyd.rocarb.ons* as peak Si assd &5SK:s\mt of hydrocarbcBs produced durin

Ail resul ts are reportsid :tx; table I s and Flate 1 Ms*

potential •••SY be saiiisuxrised as i:©llow t

CREfÅCBOUS (3500 » 3800 m),
t l a l ; < 0 v 1. kg of hydrocarbons per tosse .of rock v

?ery liigh pcstestial related to tha vary good quality of the organic
material» Is «:hese low - xaaturs .levels, potentials are isi their i n i t i a l
s t a te :; frsig bydrocarhoas account for 1G to 20 •% (see production Index
PI) of to ta l potsritisl ia. the range IS tcs 50 kg/tonrts*

HEAIfgR J% ;

The predosslnance ol Iigs5.&ous laatarial (HI < 50} results; In a low
potential < 2 kg/toane^



valoes ;-re in She top of th;.s fonssatttui (earl.v K:i:::?«^rLdglat; ~
Lar.s QzHoxålzn) ; its two cor^d (SWC) i<sveH ai: iBS2 and 3386 ts\ the
g s r ^ t i c p o t e n t i a l is near ly 5 kg/$:om;e«, Formation oil gaseous
hydrocarbons i s probable» s'rwis ;:bia organic n-a^e^Sal*

It: should Vs not iced i:hat h;.gh Production Fri<kx va.his-x. (Si.) /(S1 -f >i2}
on. p la£e ! bi^s ssc ru-s si.i>jj-ii.fLc îs£ > du« to low values of pot aerials» SI

MIDDLE .JURASSIC

TI)» saost r a p r s s ^ n t s t i v e sascsples^ of £hs Eatbo«iaa s e r i e s &*& S5vC and
core (1S2) ssmp.U's. Po£an t i a l s betv«e« ca. 3 and 7 kg/tontje ara
cOHSidesed s^diussu Liquid hy<?rocarborxs a l r s sdy fortsed account: for about
15 ~ 30 % of the t o t a l pofcsntislv

At the top or the Bajoc.lan s e r i e s s p o t s n t i a l (whicb dspemds o« TOC
conten t ) i s vary high> up to 90 k.g/tonm; in coaly leva.ls (core 3) where
organic ma te r i a l i s hydrogeo. r i c h . Below 40f>0 rsf gene t i c p o t e n t i a l i s
very io« s l e s s «:h«;> ! kg/s:oo.ne of fook.

5 - MSCIYSIS OF BKTHÅCTS

Soluble organic ;s«::;:er u'as. exsractaci {c^lorofors a& so lvent ) fro;;; 5 samples
Saken f rota Draup?\« and Sle ipner forsiatjorxs. It- the l a t t s r & core samples Is
a sa^dy level (39BOt?S s) i « s l i g h t l y ixnpegaatisd (I X «/w) with
hydrocarbons (s<&« cose sis;^cri.yf:io=i),

The n-airs re&^its rsslat^d to «Ki:?:act&ble organic mat ter cor»eeat as well as
data r roa i icu^d a&å gas chromstography ars? givsn IK the t a b i s 111 a«d f ig ,
4 {£or composition) whereas g.ss chrovnatogta^s are provided on p l a t e s 4 co

The itjdigeExeo'i-'.! cha ra^ ta r of e x t r a c t s a t 3870; 3§3S aisd ^019 p i s sho-s-n by
BOJS/TOC r s t i o valxuss ( t ab l e I D ) s^d fey the abundance of po la r compounds
sxid a r o s s t i e s (flg^ 4}- 1» <:'oxn:rastf rhe ;;;>.gf-s$:ed product at 3230,75 ts i s
ssainiy compose c-i: hydrocarbons ? S -̂  å •- 80 t of th« sjtrr-sct.

U e t s l l e d cl iarsvctet ls t ics; a:re as fol lows Ctsble 111 and fig< 5) •?

sS?O_s:i ; s ap rops l i c -source (Pr/Vj-Ci?) / fPh/n-C]B) - 1 . 6 la a low s t a t e e>f
<5tion (S/A> %i &x\é X2 vaiuaS; Carbon Prefssetsca l«dex5 Pr/t>~C17 ar?d



TåSLE III

15/3 - .5 - MAIN: CEøøHEMXCÅL B&TA FROM ÅimtSIS QF EXTRACTS

£ x

I -B

8

u

SAMPLE
DEPTH, siK

FORMATION

EOM* ^/W 1
100 SOH/fOC

SÅTUlÅfES (S)

M0HåI (IG3 (A)

«; -f. &

a i A

21

Ph/ft-CIB (B)

?r / Ph

3870

28 ,.4

i.u/

1.05

3935

12

56

18

4

„ 0.'.

v
\

2:0 v4

1.13

0.95

3.S4

U16

Core ;s 1
3980,75

SLEIPHEP

100

3.5

15.9

48.9

0, 51

0,82

fi. q \

SLEIPNER §

43,2

22,6

12.2

21.9

0,56. §.

3319

z»

0..

•> ^

i *

S1

22

34

31

23

%
%

§

§
1
%
%
%

HethyIcyel seafeasia s disethylcy
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3935 and 4019 js ; characteristics are generally similar in spits of slight
differences which are linked to the composition of fcerogens (mare. coaly in
3955 m saxsple) in ligneous fades» A medium «saturation stats is givea (XI s

T2 index and C.PJ values) according *t±th fluorescence and Xål.s 0s? - 0,8 I
¥8,0 equivalent sad 3 respectively. ,

^£^E^iL»£2I5L_il. : fck~se migrated hydrocarbons art quite
different f r ora the sytigenetical ones stucHad here. The chroiaatography
patterns suggest an oris;i« other nba« Bathosia«. Froia saturates ar\alys.f.s
i:he saain characteristics ar« ;

, (Prlstana / K-CI?) / (Fhytan* / n~CI8> * 0,9

of eveti sitisbarasi carbon n-alkanes ever odd n~alkar.es
between x-~C20 and n-C30 : C,P,I, » 0,95,

These characteristics are «Kyaily associated ar?d they are often attributed
to earbonsf.8 or highly reducing environmental conditions*

It is worthy of nota that: both characteristics were foaftd in sytigenetical
extracts fro;» PorSlandiart - F.irasseridgian levels, in the previous
geoch«B5lcj:l studies ( i} ? (2>s (3) of 15/3 •seel.Is :

j . 5 / 3 - .!
.15/} •• 3
1 s; / 'j „ 4

^075 ro
4150 ra
3 6 9 6 •••

6 - CONCLUSION

T'< < ; c u' r r of the DRAUFNE Formation (Porjih-^diaxj/Kistncrideiau and
" c. \

i tfMT tru ^ " s s t r i a i . orgatjlc s a t t e s
Æ 5 amorphous kerogets. A

is observed in the ?.ow«r pa
\:he do:-::Lnant: compo«enus of•iites are

re; i xzescQ^s i - ^ e r i a ! ut 3870 ?î  feixjites sHainly iaclisde Gytjaiospenn pollen
p;r.i3!:svv This organic: stock in a lov s t ace of snat;tr?iE:iors gives DRAIJPNE Fr» ;s
voxv high o i l potsrxtialv

(1) 15/3 ~ 1 well ~ Ge.oche£!:ic«tj. stvidy of the J u r a s s i c ~ B» PHILIPPE
2035 n c &/1324 P. » Bss Apri l L976

(2) 3.5/3 ~ 3 wel l - Organic mat te r from J u r a s s i c s e r i e s - Geoeheisieal and
o p t i c a l s t ud i e s ~ ? , CAILLEA'JX ~ P. ROBERT ••
OEO/LAB Bss n" 0/1857 EP •- JMUåRY I980,

(3) 15/3 - 4 well ~ Opt ica l and geochemical study ( Ju rass ic section.) -
P. CAIHEAXSX - ? . ROBERT ~ GEO/LAB Bss n9 2/2339 ?,¥
October 1982.



Both algal sssritu?. and cowt;!.««nt:&l originating kerogsn is recovered in
MSATREE For-sation {Late, Middle and Early Oxford.tan).

oi l genetic potential IJS low. K«rogt»n is? rstber gas-oil,

organic taatter is iåent%fi.&å in the Bashonian series
Forraation), This rs.su It i.s consistent with the kerogen

>>at:tsrrs for this av&a djirisg Ssthoniars cissies, the associated
land-derived satferia.1 includes vtcrirsifces, inertinites and eslsites (ssainly
sporess poll&n grates and cuticles).

Organic stiafcter of coritinesstal origin is pr«domir»astt:l>' ideritified in che
Bajocisn series, Xerrigetseous higher pltms: retxaiji;5 (Ptsridophytft, s.porsss

cvs£icles> .Itgæeoiis tissues) are characteristicslly concent rated in these
deposits.

A medium oil genatic poteatisi i s recorded in the coaly levels in the
SLEIPNES FortsaHon,

In a s -̂rsdstotJe level (Batho«lan)s taigratecS hydroearboEiss have ««octsesnical
characteristics dii:ferent Proas sjrageEieticgl ones is:! che series;, but which
are akin to sotse Port: landian •- Kisn-rieridgisr: s=yrigene£ic3l t-ydroc
encountered at 5.5/3 - I» 3 and 4,

he diagetiesis sysvey of the Jsirsssic shows art incresse fx'Din 0.60 % VRc
(380S>50 HI} to 0.80 ? VRo (4046 si), This rsJik increase in aboi-i: :̂ S0
metres is «lightly higher than tha ;ior«?i-I raok ev



TABI.E I ~ GARBOS CONTENT Mm FTRQU'SIS RESULTS
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ÅBREVIÅTIOSS Ål©.'UNITS

TOC.
Sl
S2
Hl
GI
Tns

Total org«r;lc. carbon. (% weigb.t of rock)
Hydrocarbons prasexit its ths cock (j?!g SC/g rock
Hydrocarbons produc€;d by pyrciysis (rsg HC/g rock.
Hydrogen Indax (mg HC/g TOC)
Oxygen index (tag C02/g TOC)
Temperature at the top oi: 552

g
kg H/to«ne)


