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The maiu aims of thiss atudy are to characterise the syri^sneiicai hydrocarbons
u.ad to eytiuiate the sources-rock potential of i.be Jurassic seriesB Fiirthermorc
a few analyses were carried out on some migrated products extracted fron imprt
gaated samples and on crude oils <; only a fee?- analyses wore carried out on
crude oils as they vrere not available at tho laboratory at the atart of the
in-^rpretatiQo.o The study o.C all tlie crude products aiXi be carried out

This 3t\idy takes into account the results o£ the optical studies on the orga
nic Bjatt&r carried oat by J«I\ HAYFåUP (--.ijT.ff-.civ̂  ^ud Thersal Aitoratxon
Index) and "by P s RGBJSE-J; (Yitrinite Ref. V«utctico}^^ Tn<= vain results of the
geoohesical and optical studies are given on plcti-e 6 a

The aualytical results of the organic inventory and of the hydrocarbon sfeucty
(compositions of the extracts o.ad oils,» r^alkano distributionss ct<?.«*e) .ar
given in the appendices« The sig-olfleant clj.roma.togs'ams are on the plates
referenced in the text»

iaticns used in the text ;

rs

IOC ;» Insoluble organic carbon (-wcight $̂ }

EOSi » OrKajftIs matter extracted by chloroform (ppffl)

SOG =s Total organic carbo.a (weight *f).

SB. « Bitajaen ratio ( E Q M / T O C ) K 100

"r - Prisfcane

Fh =- Phytane

MGP .:;• .Methyioyolopsatane

XII a n^C6/kCP

X13 « (n,06 + l/4{r^G7 - a»C6))/iSICP

PR .-=; .Reflisctance of the vitrinite

•Sal ™ Ihermal alteration index»

0/e s

4 "1v/3-4 h'ellj ITorway - Laboratory stotile.-j oa Ju;ca3sic aad 'o^-r C>
f ~. Report 2035 a 0 5/1239 H^ January <97fe«
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Gris side-vall core sample of grey shalo was studied at 3632 m} in the Lower
Oretaceo'usa Tne vapor analysis shows that there iss no l i ^h t hydrocarbon^ sa
tiria sample has no source-rock potent ia l i ty*

Several non^rescrvoir roci;3 of the Jurass ic cjeotiou, core samples between 3947
and 4149«4 m and 4 eidewall core samples a t 422o«ps 4^00, 4960 and 50^0 ta yere
studied*

black Ghaies

In these shales j "between 3939 and 4S00 rsf >;he paiyj'ofaoisrj ia taaiaiy
composed of aapTopelic ataorplious matter»
The r e su l t s of the- or garde I aven tory &xe given ±n Appendix 1 «
They aUiow that the ICC oont&nts are va r i ab les , but that they are <?8no.raliv
high»
The aTe.n?6 100 content i3 approx* 5 /̂ ..
The high IOC and the high to jaedium 301 values suggest tha t th<5 Don«
roso:eTOxr l«Yeis are a good source—rook»
However the B.R decreases dOifnvv'-.j.rd het^esn 3947 aad 4149«4 m, th i s suggests,
i n view of the r e l a t i v e l y Iiozuogenecus organic material (Palyno-facies and
chxomatograms) a.nd of the increasing i;u?.turatlon of the stidtter (cfl.ro3:ato-
graniB | PH and 5!ll)? tha t tlie portion of o i l migrated from tao3e levels
increases downward»

i'lie oharacteriKation analyses (ofv Appendicea 2 | chn:onatograsio plato i )
sho^r a few common gsoche^ilcai cha rac te r i s t i a s ;

Priaidiie more abundant than Phytane and
(Pr/rAsG17)/![Hi/iii.C13) ^ 1.25 (Fig, i ) Q

«» Predominance of the :o<~alkar>es with eysn natabe-O o;C asz'bons bet--reen CI6
and 024y mainly in. the only s l i g h t l y matured eaittpiss (eag* the 3347

Rela t ive ly low amount of fcniophenio components»

Relat ively high amount of .8en.senes foluone and Xyiene, chiei'iy in the
4149«4 wliich i s store matured aiid has perhaps a s l i gh t l y different orga
nic matter (difforent S / }

The S/A r a t i o s are 0«? ~ 0 ,8 s apart from 4H9o4 ( S / A ^ 0B4) | t h i s i s
possibly due to a s l igh t difference in the composition, of the organic
.material o



T}io d:ui£«risfci.c-«X indices ; l:c/a*0V/ and .Ph/x-K-i B? •neaso.red on the chro;:̂ ><~
kogfaxs of the datura tea (I'lg» i) >;hotf an increase dovrswavd ir> tbo dv^see
oi:' dia^-ia^sis i:a agrse'ivsHi with i ho more xe^uiar and sharper d^creawo in
tii3 j>*alkan? distributions j in particular? the;.'e X& a oonsiderable
&ha;?̂ o 'be^veen approx*.3930 and 41 S0? confirmed by the diagenotucal
indices 'naasored on the vapor .̂xifilysas v;3n.ch Siiosi- a broak in the XII
aad Al5 raluea between 3955 and 4149«4 m ;

Core sample 394947 X11 ^ O.;SO X.T'5
3948.7

OnHing: sample 3955
0,83
G.,82

0*79
0o96

Ooro sample 4"!49»4

This increase of tiio matxu:-ation of the Ly&roearboay i^ in o-groesient vritfe
the one of the koro^en in the f;aæe interval ;

«•» albsration of the spoils aad pollens f roa 2a5 to 3s5+ j

•-* vj.trxn.xte reflectance frciu 0o4 to 0«T 5"»

orv i 1 , , ' ? < " i - 5 '

V -"•^--^ _,Ol ,̂ -̂ r between 3950 and
o x JC - !'J u .'.actable orgardo
..s *5 hv 11 VJ 4 J5, This organic
^̂  I T j t ~ - - ^ r that tUe:~:o levels

t .J" 3 Hfl,'

, i

-\u

. O

, .o J . ,

t v i

h e
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2.«1S2 - ?h,ale at 42^6,5 m »->

The '/apor analysis of the GideiM.il oore sample at 42-6^5 m shows ihat
theio are no øigniricaat .light h/drocavboiio t this a txŝ l̂  ia >i'.;t a aooro&"
rock

" u^nt t i Lt

She vapor analysis of 4300 pj. yhow3 that th^re are light compoaenta with
aixindaiit aroaatics (i>efi?:e5"e? Toluene and Xyi&n^)^ The analysis of the
saturated fraction of this sa^pl» is not very favourable due to the saall
QUa.otity of saturatesa



5

4 ?'J i\ > r jc 1' v* 1 ^ ?t ^ iv .-> I .->

h.vie?; ?l5; 5050 m - G&1Jovo-0xfordiars

u3he Taper analysis of ijhe s ide ta l l oox-e sample «.t 50!?0 si shows that ther
ars saany light; hydrocarboiis whose cont^.oi; decroasea between 04 and C9 5
tliero are very abuadant; axoviatiaz (Benaenc, Soluens a ad Xyleite} vfhiah
•'ive probably linksd xritii fce natuxs of uhe o^ga.aic iaatei-iul and •sitli the
hi.fpn. diager-issia (they sre also present, but les^ ab'oadantj in the Upper
Jurassic)o

The uiiair^alysis of the saturates shos-s Svcze v/eli deveionped i>-aikanes
whose content decreases siiglitiy in the 01? - C23 rs.nges The to ta l
n-"S.lkai'n= ooittent is low (/^ 30 pp"t) but tills is possibly due to the high
dlagenesiBo
This sample lias probably /.^nor&ied oi l a:ad vvez-axtly perh-aps gonei/ateG
gas with C0:id^.asate or tret g^Sj. in scoord&noe with "one .high dj.sg&ae"ia<j

iM£,Ji£&i^;^

The ntiantities of organic matter extracted by chloroform from the
reservoir love 1B .are alven .IR. Appendix 1 s

The BOM values are lew, though these reservoir love Is are iapreg-ii-ated
with oi l | this say b-a explained by the loss of tho major part of the
oi l >iuriug a ad after the BamplLag of the core at; the \-J--?.1I} mai.Kly because
tills oil i s light*and -dio periiieabilities are hirh (apart iron the 59<?3»2
•?,rxå 4149»7 levels )o

'She • extract compositions of two samples ars s

3943» 2 4«t4U5

\.ph U C V J i> J 0 o 2 " 3,5
" e e ^ - % 16^ n , 9
n-l-c vrbo - 10 f 70 O6 82

r^ ,i*vt •< - ^ 42,9 58^7

:</* . I «55 2 , 5

J« yAVaLLl - iV-oe:iib'-f i'Ab - ^ c t e 5 / a / i 41- -
"Etude de;2 i luioloH deo f i i ; 1 , i f 5 b i s s ^> 7 'to i5/>™1;'<



Those result.? y.bos that the composition o,f thore two e.itr*oto i;? y.-ot that
of res idual oily and tha t thoxe :U a differanse be ti;eer: thea, chiefly xn
the S/^ radios (probably ui?o to the differs at s t a t e of disae.ficsio)*
The o.bxo!:;aty.-<r-:U ?̂ U ' ls ie 2} of the oal-ii-aiod HG fraeiiooo (sanpie;; 3D49=2>
4084*3? 4 K h o and 4-143*5} show that the; oi le are paraffirdc and. aon-
de^-raded and t.b..r.rt" ihe.ro ' is n decrease in the1 .a---o,Xl::a-ies contents abou^
l i g h t e r ih.?.n n*Cll (looses af ter «.;;iaplin;.;$ .-alfA-iŷ  obs.'ox'vod on Sixe extract
from iffipr-^j'iiated sawriliss}<* .^uri:]ier«ore the chj'O^atogra-ro of tua catu.rstes
and the Pr/u.»0i 7, .Ph/n,C1S rat ioo plotted (v:.t .F.i«-Si ahov kb.«t the
o i l from 3949»2 i s leos evol-rod than the o?ie,j jfron the ;;OS4,>3j 4141=5 and
:H4.5-ji/ e'ifiiple;-; which seoia to have appro^o the same s ta te of j.aatarati-Oiis

The o i l from 2949^2 £-how3 some auaiogies ivith fche synge^etical extracts
from 3941, 3948.7 aad 3950«4-, hut tixe ?r/G17 aud ?h/cfo are s l igir t ly
bighsr« The o i l s froiu 4084o3» 414'1*5 a ad 4143*5, mors æal-ared thas fcbo
3949a2 o i l Viave aouie analogies a i t h the «^a^ej-Aetical oxtraobs from

4 9 4 t F / G ? P / 0 1 84069*7 and 4'149*4, 'but the Fr/iuGi? axid Pl:s/n«018 are aloo s l i gh t l y higher s

I t 1B therefore prohable tha t the o i l s havs been gensa:ated by the adjaoe^t
shale levels y i:a ap i te of the difference i n 'the hr/iisOt? aad Fii/n.^Gi8

Co

13hs chroma sogratn (Plate 2} of the 8a\ i.
decrease in. the .n-a-IXane oonteiits j "> !
r a t i o s plot Led on jPl.5p.re I are lower f > ''t u v o *•> >
iapsregnated levels studied preyiou3ij " ^h \ ^c „ " •• e ' J U ' ^ <,
the Pr/Ph 1B approve;, 1^25 aa for the other oil3> Shis su^ge^ts that the
g^ochemioai oharao ter i s t ics of i t s ooarce rock are appron» the sase0

... illALISBS CARRIED OUT OfJ" ODl̂ lSG SAMPLES

The eottin{j e.vspie?: se lected cai ta
oot c.lxx/s ho!BOr;\ noouSj. oo the ext
nisod ex> ovoti ccataadLat:e-i (of- Pi
c^viiif, cutt"i)i~s in a l l the su&pX^o
to the opt ica l i-.tudiess.

n a r̂e&U tataul^itv- oi* shales but they are
acts atu'ii^d any Xi* r-,yr-^;enebioalf /da;r^te
o 2}» s'\vrtheivnor?j tb.ore are prabahly sgio
aad rhlao ,-:or.e oivauio. oontaiT.ioaat-a JCCor

j. I I <JU

f •> r a U
3Ji

, o



CO3 ^ ; ^ . ^ - ICO :. >.-,? ..« LOK ..-; V;jCO pp.i ,~ Pil ;-. 14 ^

i;h& v^por sai--lysis Pi^>3 sko-.f.-,; U's.i ihero i a .an rinj-iclisent by mi grayed hydro-
o^rborB (in .;• arulc-,lan;/ cutt-in;;.;-),* but i;i:e oryneio ffiaiovial u.C tbo ohales f in
viet-r •;.•£ Uxo li^'hs :iyd:-ooa:eooiu?, :i:eena occcp-ivauJo:, .in quality and diayenenio,
with ilie rif-.-c.r-}yj co.vo :?ar:plc slydiwd. ;tt .5'^Os4 u> 'Phe ^o,turabes Lava oot le^ii
studiode

Tiie iia.ni^nalyijivS of the s.-.-taro.t^s (i1!:.^^} ;̂ nowy that t-iixG 3aæpl.o is re la t i . -
•vTGly ri.ch (180 ppr̂  oi n.-'aika&e«} a^d that tbero i s a f l ight difference i a th
Pr/Bi vytio ( /^ 1 ) to the other extracts fro;:- iha 'Jpr.ov Jurassic studies
(ii'igsi)» Tals la possibly due to acre ix-duotive deposit Goriditlaac>.> On the
oth'i;v imnfl, the rii.-j^onesis s t a te appears -In Remediate, be ween those o£ tlu?
39!J0 a^d 4150 si samples a

GUTTING SMPLES BEI.-0W 4^00 «i - OALLOVD^OXPORDIM

Aooordtrig to tae organic inventory aad to the characteri^stions analyses, the
series can be divided in teo main intervals ; 4300 --> 4350 and 4?00 .~ 5025 m5

>{

t1 i > riOi,,«. < i v/-a j. -1 / 3 5 _ it ,o L u S Ico - ' w t,nJ

The results of the or̂ anie- inventory axe given in Appendix 1

They ÎIOKT that the IOC contorts OJX: r-.= lativol5p hi(;h and that the i^ are
mcdii'M» Ihe vapov aiu^Xyae^ (?194) shoK that these saniplea contaiii soire
light iiydrocartorjs and the ch.ro::uito.graiii3 oJ.' the s^turotes afcow ^enevail
two copulatio^iGa This is possibly due S;o tvro products iaixixsj (crr/iny
cut'lia^;! ox dif.Ccjreub shales or siltotoivos with .yo^Tat-id proinofc) or to
an heterogsr:eous koro^on*

a » / a o <5



JLUiO %oaerai ii.ioTO;;.ra.r::; c:i «he n-aUftmos y^atura»e a;.i.o. vapor .=%).Lŷ ys ; ncc
uppcfuiccH/ at 4Y^5, 4915 ,n.d 49^0 :n %ho^ rh^t %.haso pro^ott; rv% proba-
bly m^i.)ly nyn^ea-tioal» ihe XII and XI ̂ î dice:? are variable utid. the
IY/Ci'7 ;<G(1 Ph/C"!" rn/UicWf Gli,j3itJy higher taâ n ^t 4149*4 â  ar<; perhaps
liakcd to a wlijhtiy different organic material or to a different initial
depo3ik±YO conditions*
(The palynuf.%Gio3 ic compo&cd of amorphous (oapropol ?) floci'8 and amorphous
"ooaisw (bi^hly oooked dapropel ?)*

If thQ outtings arm repr^statstive the pri-seat oil yield, of s#o ohales of
this internal sto^s relatively lo# but it is vo.ry probable that these
ahales kava boon aa oil 8ou.rco-rocka 1% vim' o^ the possible %i%ing it io
difficult to kaotf the exact composition of the syn^oaoviool extract a?ici
therefore to charactorize it» On. the other hami. tbo brief assly^bs carried
o&t on the 4800 and 4360 sidewall cored (of* 2aX3) point ouk, by coaps-.
rison, that the extracts from cutting samples are rou&hly reprmscatatire
of the series drilled.,
Zhe ;asi% geoohemioal oharaotorietics appear approximately the same as the
ones of the extraotw fros the Upper Jurasaic ; the Pr/Ph. ratios are appro?»
1o2.5 and thera arc abradant aromatize ia the vapor rango (Denzsno, Toluane,
Xylose), although the initial proportions of izoprouoidea wej.o probably

4 - SOME INAliSaS ON CRUDH 0118

We have oaly ivecently reoeiY&d the crude oils* it is .o.ot possible to st&d,y them
fully at tb# present time. Only a few analyses were carried, o&t, via :

aaalysia of she vapors on - fit 7 near 4090 m
«. fit 6 near 4150 a
- fit 1 aoar 4445 a

and the oompOBitioa of the oruia oil of fit &° 1*

The chroaatogr&æs of the Taper anaiysca are roughly the sama for the 3 crude
oils ; there are abundant aromatios (Den%enø, Toln&ne, Xylene) and. the ZT3
ratios are about 2,4* So it; Beema that the diageneols state of goRsra&ion and
the geochemioai characteristics are about the 3an-s, but a complete study vill
be necessary to confirm bhia one way or the

The composition of the crude oil of fit a° 1 zhowa that the S/A ratio is high
0A4 3) by comparison with the S/A (<l]) of the possible source-rOGka, this
Bhows an euriohm&nt in saturate:, ia the migrated hydrocarbons*
Zhe ohro&atograa of bhe saturatea of tho oil from Fit I ahoua soao analogies
with the oiiea of the e^traots from th? Jura35io(e*g, extracts at 4149,4 and
4960 m), however, in vie;: of ito relatively high diago^e^is aod. of the relati-
vely lo* decrease i.n n^alkane contents, the souyoo^rock levels of the oil near
4445 ware probably the shales frcw ths appro?* 4700 - 5050 # interval.



> 1 ,

«™ 'Oho aUnlæof the Upper Jurass ic ? approx* 'between 3950 ard 4^00 tu, hava aR.
syorase ^00 eco-terrl; of about o /:> and the o i l yield quali ty of the ov^anie
material ,1,B good ; they core or h&Ye been a g;ood s-ourco—rooic*

- u?-iO in te rva i s of wlialsa between 4200 and <̂ >50 35 do not sees to have a sourae^
.rock potont ia l i tyo

.«« flio yhale iixteriral bet̂ Ofva 4700 and 5050 n cciitaiJis sot&a lnvc-2.s tiiot ha^o
probaoly been a, f;ood o i l sou^co-^roos»
I t see^3 thai tho ;auixi gficcbcadaai charaosoriat ics oJ: the orgaxuo niabter from
fcUoso Hh-also are approximately tho sane as thy oriss of the Uj,p-.5:e -Juraosic
shalfiS» Afe the presont ti;se no soooific qharaotua'isfc.i.s i s laiowu fe^ dis t i^^uisl
vrithoufc doulit the hydrocarbons fron "cho 3350 «- ^200 and 4700 ^ 5050 a
intervals«

In vie;/ of tlie hi?^! diagenesi.3 doyrswardj the deopor sou.rcs»*r0Qk levels pay have
generated sose gaaes with. conde.a8.ato or wet gasses 1

Tlis migrated products ? above '1-500, are paraffi iru „ 1 -' LJ
.voiio analogies vitb. the extracto from the 2 :-;sdi> c t, < ^̂  t w H u
I t I s probable that the crude o i l s have 'bca^. gen * Kv lv * O I K *
S3 ouroe-- j-'ock IhveIs *
On ia'e otft'W h.?,iid, the gas «l\oi/3 ue^r- the «elf or.u'X. M \ r̂ " < >"y oco't
gerwrated by tho deeper source-rock levels i n ^ t v«->co <-.- i^e . r hi , A
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Fig.3 : WELL 15/3-1 - CUTTING SAMPLES AT 3955 AND 4075 m
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