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1 - QRGANIC INVENTORY (Plate 1 : logs of COT and MOE)

The organic picture of the stratigraphic serie bored in HEIMDALL well is
given by a systematic measurcment of total organic carbone amounts (cot)
and of chloroformic e¢xtract amounts (MOE).

The Bitumen Ratio (B) is defined as : (MOE/COT).100 ; it is the percentage
of chloroformic extract in the total organic carbone (1ittle d@ifferent of
the percentage of chloroform extract in the total organic matter).

Some Benzene-Methanol extractions were also made on selected sawmples.

1.1 = Indifferenciated Tertiary

141.1 = Lignite Serie (500 to 815 m)

- Sanple 640 o : COT = 0,12 HOE = 200 ppm
B (=16 %) is relatively little significant because the absolute error

on MOE measurements is~100 ppm. Then the relative error on B is greater
than %0 %.

- Sample 750 m : COT = 0,64 MOE = 30 ppm
Medium COT but lowest MOE,

1a1.2 - Gumbo Clays and Brown/Green Shales Member {(from 815 to 1925 m).

Good COT walues, in the average of 1 %, lowest MOE values, lower than 200
PP (except one sandstons 1040 m = 280 ppm).

The burial is not sufficient for organic matter wmaturation. In this
condition it is not possible to say from the MOE or B values whether
orgznic matter is a potentizl petroleum gencrator or not.

Other analysis will be necessary ; in particular we think to pyrcchromato-
graphy* of the kerogen (kerogen is the word for insoluble organic matter
in this carly step of evolution).

In spite of favourable syncline burial effects there is probably litile

chance for petroleum geaeration in the tertiary shales of this sector of
North Sea.

1413 = Tyffitic/Sand Shale Member (1926 to 2067 m)

- COT ; MOE * B, Ratio :
Sample g . . » .
Seaples % . e . ;
: Core 1 1936,9m : 1,61 : 580 : 3,6 ;
1942,% n : 0,58 : 220 : 3,8 :
. Cuttings 1955 u 3 0,93 X 260 : 2,8
2000 m : 1,35 : 360 : 2,7

.../,..

* or "pyrolysis gas chromatography".
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Then good COT but rather poor MOE ; interpretation is like the preceding
one.

1.1.4 - Heimdall Sand Formation (2067 to 2423 m)

a) Gas section (2067 to 2174 m)

Semnl : coT : HOE :  B. Ratio

Dampes : % : ppi : % :
¢ Cuttings 2070 m 0,85 : 230 t 2,7 :
* Core 2 2081 m 0,02 : 60 : 30 :
X 2084 n 0,56 : 930 : 16 j
: Core 3 2102 m 0,05 : 250 : 50 :
: 2112 m 0,08 : 270 : A4 :
' Cuttings 2140 m ' 0,67 : 210 X 3,2 :

Lowest COT in clean sands, MOE rather low ; B are moderate and compa-
tible with gas content but we have already pointed out the high
relative error done in B calculations,

b) 0il section {2174 to 2176 m) : no measurements

¢) Water section (2176 to 2423 m)

During drilling numerous direct fluorescences and oil shows were seen :

1) on cuttings between 2250 and 2275 m
2) on cuttings and core 4 between 2385 n and 2425 m.

These obgervations suggest vertical vpward migration.

Samples Cg? i gﬁi ; B. i;tio
; Cuttings 2265 n ; 1,04 ; 7920 ; 76,2 ;
X 2295 m : 0,67 f 1060 : 15,8 :
2510 0,50 520 10,4

2370 : 1,10 ) 1380 ; 13,7

In cuttings sands and shales are mixed ; the COT values of this mixture
are higher than the true clean sand COT ; accordingly, the calculated B
values are probably inferior approximations of true clean sand B values,
One will notice the larger MOE and B in 2265 m cuttings.

Chromatographic analysis of these "water sand" oil traces could be
interesting.

coe/ees



1.2 = Danian snd Upper Cretaceous

1.2.1 - Basal Shales Member (2423 to 2570 m)

Numerous fluorescences and oil shows on the cuttings have also been observed,

Only one sample analysed.
Cuttings 2570 m : COT = 0,96 % =~ MOE = 610 ppu - B = 6,4 %
Good COT, rather high MOE but bifumen is perhaps epigenetic.

1.2.2 - Maestrichtian : shale and carbonate thin beds (2570 to 2864 m)

Seven samples haye been analysed (see Plate 1).

Medium to good COT (0,5 to 1 %) ; erratic MOE from very low to high value
(170 ppm (2850 m) to 2890 ppm (2625 m)) ; the B ratio values erraticaly
range from 1 % to 44 %.

It is obvious that the higher B ratioc values are due rather t¢ migrated
0il then to source rocks bitumen.

Besideg, numerous fregments of bitume have been found in the cuttings
according to the well report.

Nevertheless reliable conclusions on orgenic matter shall reguire chromato-

graphic snalysis (Saturated of the chloroform extract and Vapors "thermo-
vaporized" from the rocks).

1.2.5 - Senonian (2864 to 3062 m)
Only two MOE measures on clabs :

90 ppm (smallest)
540 pym (fair)

in

clab 2894 n ?dark grey shales) : MOR
" 2977,5u({conrse sands) : MOE

1.5 - Middle Cretaceous - Upper Jurassic transition

Only three measures have been performed :

Samplos Assumed © COT | HOE B MB MOE
1 ages D% . ppm % . ppm MB .

: Cuttings 3165 m :Kimmeridgion: 10,4 : 22300 : 21,5 : 1270 :
' 3170 n ¢ 2 Y 6,0 F o10770° 17,8 ° 1400
3175 n :Kimmeridgian: 6,0 : 7100 : 11,8 : 1170 :

AN
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In the preceding table the "MB" values are the amount of Benzene - Methanol
(50 % B, 50 % M) extract (chloroform extraction is achieved at first on the
samples).

The MOE/MB values are much higher for the epigenetic bitumen (nigrated oil)
than for the syngenetic bitumen (bitumen generated from kerogen), so :

The bitumen of 3175 m cutiingsis very probably syngenetic ; these shale are
bituminous,

A part of bitumen of 3165 m cuttings is probably epigenetic : B and MOE/MB
are too high.

Nevertheless one will remark the 1afge COT value of 3169 n cuttings : 10,4 %.

Migration of oil accross shales and carbonates is also suggested by the
log of gas concentrations into the drilling mud : the first show is at
3160 m in & carbonate bed,

It is obvious that the Kimmeridgian radicactive bituminous block shales are a
possible source rock. '

But chromatographic analysis will be necessary for further precisions.

1.4 = Dogeer to Lias (3185 to 3512,5 m)

This section includes gas-0il - water sandstone reservoirs, black carbona-
ceous and bituminous shales and coal levels.

One will remewber that the most part of the cores even in the water wet
sandstone had fair oll shows and fluorescences.

veofene
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A1l the organic measures have been performed on core samples :

f (interbedded in sandstoncs) f 3,00 f 1210 f 4 ° 300 f ~ 4

Chronatographic analysis of saturated oil fraction of chloroformic extract
and of thermovaporized vapors lacking, the effective petroleum yield power
of black carbonaceous and bituminous shales cannot be yet specified ; but
this power is probable.

Nevertheless the main origin of the oil contained in the Dogger and Lias
sandstone remain questionable : Dogger/Lias or Upper Jurassic ?

Chromatographic anglysis should be made on all different oil reservoirs and
black shales beds,

coe/vas

Sample COT : MOE B I HOR
% . : : ppm ¢ MB
Depth : Lithology 7 . pp . ” . PI . :
' 3188,0 m ' Sandstone (oil) ; 11090 :
* 3189,2 n ° Bituminous Coal frv 100 P 127100 T o 13 X
* 3194,0 ' Sandstone (0il) ' Po3gm0 f : :
' 3209,0 m © Sandstone (water) o026 % 1950 f 75 P 150 P oA13
P 3214,0m ¢ - id - fooo42° 3410 80 1 220 1 i3
P 3217,6 - id - 0,60 ° 51800 80 ' 260 1 ~s20
P 3221,2m © Black slaty shale © 9,60 47000 4,9 980 | ~ 5
* 3221,9m ' Mixed shalss and sandstones ° 9,20 ° 7230 ° 7,90 1890 1 ~ 4
f 3232,2 m f Black silteous shales with . ) . f .
. . sand laminations 2,40 0 1830 7,6 0 380 1 ~ 5
5233,3 m . Fine sandstone/silt ©4,70 0 11200 6,60 280 T ~ 4 ]
 3234,5 m ° Black silteous shales 4,340 s0f 69° 170 ' ~ 5}
‘ 3088,8 m ° Hedium to coarse sandstone ' i _ ; :
) > (gas) 0,260 17207 86 1 140 A2
f 3292,3 n f Fine to uediun sandstone : X : . f f
: "(0il) 1,54 0 21890 1 140 T 290 1 ~75
f 3297,6 m - HMedium to coarse sandstone : : : ) . f
) - (011) ooo,84 0 9730 116 T 220 [ a4
. 3305,5 m f Fine to very fine sandstone . . : . . E
: " (water) : 0,68 ° 6430 95 ! 180 ' ~36
f 3316,0 * Black silteous shale :



2 - CHROMATOGRAPHIC ANALYSIS OF THE QILS AND BITUMENS

These analysis include CPG of saturated oil fractions of oils and chloro-
formic extracts and CPG of thermovaporized vapors of oils and rocks.

Presently four samples have been analysed :

. 0il of FIT 2 ~v2176,9 n in Palsocene Heimdall Formation
. Chloroformic extract and rock of 3188,0 m ¢il sandstone
. Chloroformic extract and rock of 3194,0 m oil sandstone

. Chloroformic extract of bituminous coal at 3189,2 m (coal sean interbedded
into the 0il sandstone).

The detailed results of these analysis are reported in Appendix final A and
B sections of the present report,

But the main results are as follows :

2.1 = 0il Samples

The chromatograns - Saturated oil and vapors - of the Paleocene reservoir
0il (2176,9 n) and of the Dogger rescervoir oil (3188 m and 3194 mn) are
very similar, almost identieal ; and they arce different from these of
Ekofisk Paleocene oil, but part of these differences is due to a less
maturation of the Heimdall oils,

The only possible difference between oil vapors chroratograns of Heimdalk/
is, perhaps, a less development of some peaks inserted betwsen the large
n.alcanes peaks in the Paleocene o0il ; but the same large toluene peaks
are present, in Paleocene like in Dogger.

The most of ususl geochemical indexes are slso very close and they are
different from those of Ekofisk Paleocene rescrvoilr oil.

Pristane .  Pristone . Phytene  © Saturated 0il °

Phytane ; n,017 ; n.C18 ; Aromatic 0il ;
; 01l from 2176,9 nn ; 2,34 ; 0,57 ; 0,28 ; 8,5 E
; 0il fronm 3188,0 o ; 2,11 ; 0,50 ; 0,27 : 2,72 :
; 0il from 3194,0 n ; 2.50 ; 0,52 ; 0,22 ; 3,09
; Ekofisk 0il ; 1,25 ; 0,37 ; 0,33 i 3,80

Pristane/n.017 and Phytane/n.018 are maturation indexes {Ekofisk 0il is
more mature), but Pristane/Phytane is a rather good origin index.

ceeden.
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The larger Saturated 0il/Aromatic 0il ratio of the Heimdall Paleocene oil
(s/& = 8,5 instead of ~v 3 for Dogger oils) is probably due to selective
retention effect of the migration accross the shales {chromatographic
adsorption of more polar aromatic molecules).

The source rocks of Heimdall oil and Ekofisk 0il may be different -« facies
or age - but also one nust consider the possibility of "pellution" by
the coal bitumen, possibly extracted by oil.

Further analysis will be necessary for wmore precisions.

2.2 - Bitumincus coal ssgnple 3189,2 m

- The Saturated 0il fraction chromatogram shows some good analogies with
those of oil sandstones but also some differences..
Moreover the validity of this saturated oil fraction as specific
component of the coal is questionable since the Saturated 0il/Aromatic
0il ratio is only 0,15 and oil "pollution" of ceal by o0il is rather
likely.

- The rock vapors chromatogram is more reliable : there are few best
analogies from 6.carbons to 8B.carbons molecules, but also beyond B,carbons
a lot of discrepancies (probably much more aromatics than in the oils).
One will remark the high peak of toluene, still much higher than in the
0il.
It is probable that the asscciated carbonacecus shales have some of
hydrocarbons characteristics of the analyzed coal, these shales may be
source rocks.

R



SUMMARY OF RESULTS

. The oils from the "Heimdall Formation" and from Dogger sandstone (at least
the upper level) are obviously of the same origin.

. These oils are fairly different from other oils already anzlysed in North
Sea wells.,

. The bituminous and cerbonaceous black shales of Kimmeridgion and of Doggoer
Iias are posszible o0ll sources of these oils.,

Supplenentary chromantographic analysis of other oil and rock samples
would be necessary to determine the effective source (or sources) of the
reservoir oils found cut in HEIMDALL well.
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ANALYSE D'HUILE Oftx Bk EXTRA KT x € H LORORMBN § DINE fXEXR OTHEX SONDAGE : HEIMDALL 25/4-%
ECHANTILLON : FIT n® 2 - 2176,90 m coT = MOE = : P. d'extrait Age ou Fermation :
CONSTITUTION : '
Asphalignes As= 1.4 % Asphalienes Insolunles/CCI4 c= 1% CH
Resines . R= 2,8 )
Constituants huileux CH = gg,0 CH Satures =80,6; CH Aromatiques - 8,4 ; S/A = 8,5
Pertes + Résidus: 100 -{A+R+CH) = §,0 / s brutes
ANALYSE DES HYDROCARBURES SATURES PAR CPG (Poids de la prise d'essai = 300mg) o,
Preportion des n.alcanes dans les Satures = 17% S g m
Proportion du Farnesane = 0,48 du Pristane = 0,76 du Phytdne = 0, 33 PSP A RIINY,
Rappor Us: Pristane/Phytane =2, 34 Pristane/n.C17 0,57 Pnytane/n.C18 =g, 28 Pl i Ve VA Y VA
INONONNINONN
Recherche te dominance paire ou impaire par calcul gu Carbon Preference Index (CPI) : NAVAY, “VAVAYA
CPl entse la n.alcane 16 el la n.alcane : 32 CPV = 1,007 NN N NN SN
.AGJiﬂﬂlﬂﬂnﬂ!i!ﬁﬂiﬁ!lﬂﬁﬂﬂl o

Distrioution relative des n.alcanes .
n.Ci4 n.C15 n.C1B n.C17 n.£18 n.C19 n.C20 n.C21 n.G22 n.c23 n.C24 n.C25 n.C26 n.G27 n.C28 n.C29 n.C30 n.g3t n.C32 n.C33

Ti6 % 7,44 % 7,84 % 7,72 % 65,78 % 8,31 % 5,91 % 5,68 % 5,35 % 506 % 4,88 % 4,53 % 3,89 % 3,28 % 2,70 % 2,23 % 1,50 % 1,38 % 1,12 % qg,69 %
HISTOGRAMMES DE LA DISTRIBUTION RELATIVE DES n.ALCANES EN FONCTION DU NOMBRE N DE CARBONES,

% o Echelle arithmetigue A o Echelle logarithmigue
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ANALYSE DXt iobBo0ax D'EXTRAIT CHLOROFORMIQUE DE ROCHE N SONDAGE : HEIMDALL 25/4-)
ECHANTILLON : 3188 cotT = MOE = 11290 ppm P, d’extrait Age au Formation ¢
CONSTITUTION :
Aspnalienes As= 3,8 % Asphaltenes Insolunles/CCl4 C = CH
Résines - R = 14,7 i
Constituants huileux CH = 77 CH Satures =gg 3 CH Aromatigues =20,7 ; S/A = 2,72
Pertes + Residus: 100 -¢A+7+CH) = 4,5
ANALYSE DES HYDROCARBURES SATURES PAR CPG (Poids de la prise d'essai =120 mg)
Proportion des n.alcanes dans les Sauues =15, 4 %
Projortion : du Farmesane = (3,39 4 du Pristane = p,52 # Ou Pnytane = g 25
Rapportis: fristane/Phytane = 9, nPﬂs\ane/n £17 =g,50 Phyrane/n.C18 =g, 27
. AAAVAAVA
Recherche de dominance paite gu impaife par calcul du Carbon Preference Index (CPY) : . A VAVAY
CPI entre 1a n.alcane 16 et la n.alcane : 37 .CPl = g,ggs5 A'AVA' FAVAVAYAVAY
: \WAVAVAVAVAVAVAY
Distrioution relative des n.alcanes : As R
n.C14 n.15 n.C16 n.C17 n.C18 n.C19 a.C20 n.C21 n.C2? n.C23 0.C24 n.€25 n.C26 n.C27 n.C28 a,C28 n.C30 n.E31 n.C32 n.C33 n.C34
' # & & & ) & .
4,52 % 5,00 % 6,87 % 6,66 % 595 % 5,84 % 545 % 527 %507 %536 %532 %492 %a60 %426 %410 %3 %277 %ae *o232% 1,85 % 1,70
HISTOGRAMMES DE LA DISTRIBUTION RELATIVE DES n.ALCANES EN FONCTION DU NGMBRE N DE CARBONES.
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ANALYSE DOHUKKEX®X D'EXTRAIT CHLOROFORMIQUE DE ROCHE SONDAGE : HEIMDALL 25/4-1
ECHANTILLON : Car.6 3189,20 (charven ?7) ' coT = MOE = 127130 P. d'extrait 1,0806 g Age ou Formation :
CONSTITUTION
Asphaltenes As= 36,8 % Asphaltenes Insolunles/CCl4 C = 34,9 % CH
Résines ) - R = 26,5 .
Constituants huileux CH = 78,1 CH $Satures =3,3: CH Aromatigques = 22,8 ; §A =.0,15
Pertes + Residus: 1080 -(AtR+CH) = 10,5 b
ANALYSE DES HYDROCARBURES SATURES PAR CPG (Poids de la prise d'essai =10 mg )
Proportion des n,alcanes dans les Satures = 10,2 % .
Progortion du Farnesane = Q, 30 du Pristane = (,28 du Phytane =@, 10 ML N %
flapports: Pristane/Pnytane =2,7 Pristane/n.C17 =9, 45 Phytane/n.Ci8 =g, 19 /CFRARA RN\
NN NNNNN
Recherche de dominance paite ou impaire par caicul du Carbon Preference Index (CP1) : . AVY vaVA
CPI entre la n.alcane 16 et la n.alcane : 2§ .CPI = 1,001 AVAVAVAVAVAVAYAVA
 INSNNNSNINNNN
Bistrioution relative des n.alcanes As R
n.Cl4 n.1% a.Ct6 n.E17 n.Ci8 n,C19 0.C20 n,C21 n.C2? n.C23 n.G24 n.C25 n,.026 n.C27 n.C29 n.C29 n.C30 n.CHN n.C32 n.C33
4,86 % 5.76 % 8,13 % 6,17 %5,22 %504 % 500 % 5,24 % 5,74 % 7,27 % 7.83 % 8,32 % 8,12 % 7,55 % 491 % 1,03 % % % % %
HISTOGRAMMES DE LA DISTRIBUTION RELATIVE DES n.ALCANES EN FONCTION DU NOMBRE N DE CARBONES
i BLi Echelle logarithmique
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ANALYSE D# NW) LEXX0U D'EXTRAIT CHLOROFORMFQUE DE ROCHE SONDAGE : HEIMDALL 25/4-1
ECHANTELLON : 3194 coT = MOE = 3980 ppm P. d'extrait 0,07950 g Age ou Formation ;
CONSTITUTION :
Asphaltenes As= 4,7 4% Asphalienes Insolunlies/CCH4 C=03% CH
flesines - R = 10,4 ) .
gonstitueants hulleux €H = 82,8 CH Satures =g2,5; CH Aromatigues =20,3 ; §/A = 3,08
Pertes + Residus: 100 -(A+R+CHY = 2,1 '

ANALYSE DES HYDROCARBURES SATURES PAR {PG (Poids de la prise d'essar = 224 my
Propertion des n.alcanes dans les Satures = 14,1 %

Progortion : du Farnesane = 0,31 % du Pristane = 0,43% du Phytene = 0,17% DIATAIAEY,
Rapports: Pristane/Phytane = 2,5 Pristane/n.G17 =0,52 Phytane/n.C18 =0, 22 Aiﬂ?"‘ﬂiﬁv"
INONONON NN
Recherche de dominance paire ou tmpaire par calcul Gu Carbon Preference Index (CPI) - . AAVWYAVAVA
CP1 entre la n.alcane CiGet la n,alcane : C32 tPY = 0,593 INONONINININININN
AVAVAVAVAVAVAVAY.

Distrioutien relative des n, alcanes : As R
n.Ci4 n.c15 n.C16 n.Ci7 n.Ct8 n.Ct9 n.C20 n.C21 n.£22 n.C23 n.C24 n.C25 n.L26 n.C27 n.C28 n.c29 n.Ca0 n. 3 n.C32 n.C33 n.C;M

3.3 % 450 % 5,48 % 5.82 % 5,47 % 4,75 % 5,33 % 5,30 % 5,44 % 5,64 % 5,64 % 5,50 % 532 % 503 % 5,04 % 4,3 % 3,35 % 3,66 % 2,05 ¥ 2,72 % 2,48 %
HISTOGRAMMES DE LA DISTRIBUTION RELATIVE DES n.ALCANES EN FONCTION DU NOMBRE N DE CARBONES :
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According te the palynologital examinations, ihe palynofacies of ihose samples NI
is composed of higher plant elements and Lo o lesser exient of amorphous matter. 4
s
TR
- Intermediate tvne : i’#v
3 . . & .{;
H 3
Between these two main chromotographical types there are some chromstogramsg which z_w
show intermediate characteristics, A
44
The hydrocarbhons from the coal beds are also variable but ave fairly close as :
regards {the initermediate type or even ihe one from the type 1, c.g. the 3341.75 ¥
by
coal sample, E:gﬂ
FUR
[ ?,.‘:,gh
, TR
In fact, it is very probable, in view of the few common eochemicnal characteris- Bk
tics, that the whole of the hydrocarbons of the Dogger-Lias are generatoed by the z‘%?&
same kind ol ovganic malerial and that their minor vaviations arc mainly due to el
some variations in depesit conditions; these latter are likewise accompanied by "5?
varying proportions of organic matters (amorphous malter, higher plant elements). R
. » T .
hihy

P
I
e
(]

4.2 - Comparison of migrated and synrenclical hydiocarvbons

PO

& fow migrated hydrocarbons in reservoirs of the 25/4-1 well were studiad: Vi ¥
L
*t
1ot
- two exiracts from reservoir core samples in the Dogeer-Tias at %1688 and 3194 m ‘j“}
! RHA

- one crude oil in the Lias,fit n® § at 4299 m

- one crude oil ir. the Paleo;hpe, Lit n® 2 at 2176.90 n.

v
[N

The chromatograms of ilhese migraled hydrocerbons arce givou on plate 10. They
show some undoubted clemcats of correlation with each other and with the synge-
nztical hydrocarbons exiracted {rom Dogger-Lias, in particular Llh. heavy n-alka-
ne character and the high predominance of the pristance cver phytane,

The valorization analyses carricd out at ihc Boussens LCP have shown that the cru-
de products of this well (fit n® 9 at’ 3299 n, fit n® & at %290 m, DST n® 3 at
3179-3184 m, it n® 2 at 2176.90 m)¥ "contain relatlively abundant heavy n~alkunes

and, partiicnlarly the hydrocarbous of fit n® Q and n° 9,have an excoptional Y
aromatic character in the range of vapors (Begzene, Toluene, Xylene"; these two L:’”
characterintics may be linked to the onen of the Togrer-Lins source-rock. ' "

)

This cuggrests that the main origin of the crude products in the Dogger-Lias and

. . . A . .
Palcocene reservolirs ol this well is Lhe Dogger-Lias source-woch intervals,

-..
.

b '

F IRy

1

* AL BOURGEOLS S . .

Qclobor 1972 n® 035.H,10. - 2/2.5359 fit no 2 e
Pebruary 1973 n® 2051 -~ b/2.43 L ne -8 and n® 9

May 1973 n® 2051 - 3/2.21% DD n° 3 , ‘ A

. . . AT
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5 ~ CONCLUSTONS

See plate 9

There are tvo good source-rock intervals wvhich have sciievhal difierent geocho-
mical characlericstics :

- the Upper Kinmeridgian shale inlerval belveen 3160 and 3180 m

the Dogper-Lias anterval belueen 3180 and 3500 m corresponding to
the shales at Lhe base of the accrelion sequences, apprax G0 n, and lo the LOJl
beds at the top of the margino-liltcral sequences, approx 35 m.

- The geochemical characterisiics of all the migrated hydrocarbons of 25/4-1
studied, in the Paleoccne and Dopgger-Lias 1esecrvoils, show Lhal ihe main origin
of thesc products is from the Dogper-Lias source-vockh interval, in line with
the grealer thickness of this interval.
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ANALYTI-CAL RESULTS
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 HEIMDALL 25/4-1
ORGANIC MATTER CONTENTS
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