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INTRODUCTION 

Paleontological studies were carried out on the Statoil 34110-5 well 
from 1730 to 2773111 with the purpose of verifying and eventually pol- 
ishing up Paleoservices stratigraphic interpretation. 

For the palynological studies, we used mainly slides borrowed from 
Paleoservices, although some samples were also processed at EPR-E. 
Nannofossil, ,foraminifer, and ostracode studies are based on samples 
prepared at EPR-E. The list of the samples studied at EPR-E is given in 
the appendix. 

Our studies support the following stratigraphic interpretation: 

TOP (m) AGE - 

Late Maastrichtian 

Early Maastrichtian-Late Campanian 

Late Jurassic 

%a thonian 

Early Bathonian to Bajocian 

Early Bajocian (Aalenian) 

Early Bajocian (Aalenian) to Late Toarcian 

Probable Early Toarcian 

Early Toarcian 

Late Pliensbachian 

Earliest Late Pliensbachian 

Early Pliensbachian 

?Sinemurian-?Hettangian 

Hettangian 

Rhaetian. 



STRATIGRAPHY 

CRETACEOUS 1730-1856111 

LATE MAASTRICHTIAN: 1730-1778m 

Nannofossils 

The presence at 1730m of NephroZithus frequens together with Arkan- 
geZskieZZa cymbiformis indicate a Late Maastrichtian age. EiffeZZithus 
turriseiffeti, Kamptnerius magnificus, Predicospkera cretacea, MicuZa 
staurophora axe the most important species present in this unit. 

Foraminifera 

PseudotextuZaria e Zegans, Heterohe Zix g lobu Zosa, GZobotruncanu contusa, 
GZobigerineZZoides asper, GZ. muZtispinu and BoZivina incrassata are 
observed at 1736m. 

GZobotruneana havanensis and RugogZobigerina ex gr. rugosa are present 
at l742m. 

At 1763m,  Stensioeina porneranu and Abathomphatus maproensis are observed. 

EARLY MAASTRICHTIAN-LATE CAMPANIAN: 1781-1856m 

Nannofossils 

The association of ArkhangeZskieZZa cymbiformis and Reinhardtites 
anthopho&s at 1781m indicates an Early Maastrichtian to Late Campanian 
age. 

Foraminifera 

RugogZobigerina ex gr. rugosa, GZobigerineZZoides asper and GI. multi- 
spina are the most important species in this interval. 



JURASSIC 1856 -2734m 

?LATE JURASSIC: 1857 -1858m 

According to Paleoservices, the sidewall core at 1856m, not examined by 
EPR-E, still contains a Late Cretaceous microfauna, while the cuttings 
from 1856-1859 contains Late Cretaceous, Late Jurassic and Middle 
Jurassic (Bathonian) faunas. 

The palynological examination of the cutting sample from 1856-1859m has 
also shown the presence of Late Cretaceous dinoflagellates (AustraZieZZa 
and Deflandrea) associated with numerous Middle Jurassic dinoflagellates 
(Pareodinia ebittii, Sentusidiniwn verrucoswnl . This as sociation 
indicates a Bathonian age, confirmed by the presence of QuadraecuZina 
aneZZaefomnis. PZuriarvaZim osmingtonense; a Late Jurassic dinofla- 
gellate not occurring below the Oxfordian suggests that a thin Late 
Jurassic horizon has been drilled somewhere between 1856 and 1859m. It 
has been tentatively placed in the paleolog between 1857 and 1858m. 

BATHONIAN: 1858 -1991m 

Dinoflagellates, common in the cuttings at 1856-1859m, are abundant, but 
poorly diversified in the SWC at 18601.11. In the later assemblage, Chythro- 
cisphaeridia spp. dominate the assemblage while Sentusidinim verrueosum 
is common. Chythroeisphaeridim poeockii is well represented at 1888m, 
scarcer below. Pareodinia ceratophora has been identified in several 
samples between 1912.5 and 1956.9m. 

Below this level, dinoflagellates become much scarcer. Within this 
interval, the terrestrial palynomorphs assemblages are dominated by 
disaccate grains, simple prilate spores, CerebropoZZenites mesozoicus, 
CZassopoZZis s pp . and Lyeopodiwnsporites spp . Quadraeculina ane Zlae- 
formis is present in most samples, while CaZZiaZasporites dampieri seems 
to become much scarcer below 1973.1111. 

Between 1859 and 1901rn, arenaceous foraminifera are abundant and include 
AmmobacuZites spp., HapZophragrnoides spp., Trochmina sp. and 
Verneuilinoides mauritii. Below 1901m, microfauna is scarce or absent. 

This interval has been attributed to the Bathonian mainly because of the 
presence of Quadraecuzina aneZZaefomnis which does not occur above the 
middle part of the Bathonian. 



EARLY BATHONIAN-BAJOCIAN: 2003.5-2136111 

In complete agreement with Paleoservices, the upper limit of this interval 
has been placed at 2003.5mY based on the top occurrence of Nannoceratopsis 
graciZis, a species not occurring above the lowermost part of the Bathonian. 
The terrestrial palynomorph assemblage is very similar to the one observed 
in the overlying interval, but CerebropoZZenites mesozoicus is scarcer 
and CaZZiaZasporites darr?pieri has not been observed. 

Below 2040 and above 2136m, all sidewall core samples are practically 
barren. A similar barren interval has been observed in the 34/10-4 
well, below 1822m and above 1901m. 

The sidewall 'core at 2136m, which contains rare specimens of Nanno- 
ceratopsis gracizis and Nannoceratopsis senex, is included in this 
interval, in which microfauna is rare or absent. 

EARLY BAJOCIAN (AALENIAN)  : 2142-2151.5111 

The sidewall core at 2142m is characterized by a microplankton assem- 
blage in which Nannoceratopsis gracilis is dominant (constituting more 
than 90% of the marine microplankton). A similar dominance of Nanno- 
ceratopsis gracizis has been observed in the 34110-4 well, between 
1902.lm and 1912m, and is known locally to occur in the Early Bajocian. 

This Early Bajocian (Aalenian) age is confirmed by the top occurrence, 
at 2147m, of the ostracode marker species Camptocythere paruuza. 

EARLY BAJOCIAN (AALENIAN)  TO LATE TOARCIAN: 2160 -2255m 

Moesiodiniwn raiZeanui has its top occurrence at 2160m and occurs in all 
sidewall cores between this level and 2230m. Dinoflagellate type 2 of 
Thusu occurs also in several samples and has its deepest occurrence at 
2230m. Iilannoceratopsis graciZis occurs also, but Nannoceratopsis senex 
is rare or absent. 

The Early Bajocian (Aalenian) ostracode species Camptocythere parvuZa, 
which has its top occurrence in the overlying interval, at 2147m, has 
also been observed at 2162m, while the Toarcian ostracode Lophodentina 
tricostata occurs at 2180m. 



Wi'thifi- tliTS"'?-iitFvZT~iiiaFi:niS -miCrovTank t on- cons ti t u te s- f fcim 24 to 4 6 % of 
the palynological assemblages. Spores and pollen assemblages are 
characterized by abundant Alisporites spp. and CZassopoZZis spp. 
DeZtoidospore spp., CerebropoZZenites rnesozoicus, Osmundacidites weZZ- 
rnanii and Lycopodiwnsporites are common. CerebropoZZenites thiergart i i ,  
Chasrnatosporites spp. and Rogalskaisporites have also been observed. 
CZavatisporites hughesii is common in the latter part of the interval, 
at 2203m. A similar observation has been made in the 34110-4 well 
between 1960 and 1968m. 

PROBABLE EARLY TOARCIAN: 2255 -2270m 

In the 341'10-4 well, the top of the Early Toarcian was marked by the top 
occurrence of the ostracode marker Ektyphoeythere intrepida. We have 
not been able to find this microfossil in the 34110-5 well. In the 
sample from 2277m, on the other hand, small sphaeromorphs (Inapertura- 
poZZenites spp.) are dominant. Similar abundances of InaperturapoZZenites 
spp. are known to occur in the Early Toarcian, and this phenomenon has 
been observed at 2030m in the 34110-4 well, below the top occurrence of 
Ektyphocythere intrepida. In the 34/10-4 well, the top occurrence of 
Ektyphoeythere intrepida takes place between the deepest occurrence of 
Moesiodiniwn raizeanui and the level with dominant sphaeromorphs. 
Taking into account the position of these two markers in the 34110-5 
well, we have tentatively placed the upper limit of the Early Toarcian 
at approximately 2255m. 

EARLY TOARCIAN: 2277m 

As mentioned above, in the sample at 2277m, small sphaeromorphs are 
dominant. Locally this dominance is known to occur in the Early Toarcian. 
In the same sample, a marked increase in the relative abundance of 
Nannoceratopsis senex has been observed. 

LATE PLIENSBACHIAN : 2294 -2450m 

The top of the Late Pliensbachian has been placed at 2294m, where 
Luehndea cf. spinosa has its top occurrence. Mancodiniwn sernitabuZatwn 
and Scriniocassis weberi occur in the same sample. In the upper part of 
this interval, Nannoceratopsis senex is more abundant than N. gracilis.  
Nannoceratopsis ambonis was identified at 2343m. 



The Late Pliensbachian ostracode marker OgmoconeheZZa gr. adenticuZata 
has its top occurrence at 2306111. Other Pliensbachian ostracodes have 
their top occurrence in this interval: KinkeZineZZa sp. at 2342m, 
Ogmonconcha amaZthei and 0. contractuZa at 2423m. 

Among the terrestrial palynomorphs, Chasmatosporites spp. become more 
abundant. There is also a marked increase in the relative abundance of 
CerebropoZZenites thiergart i i  below 2359111. Marine microplankton versus 
terrestrial palynomorphs ratios decrease below 2359m. The minimum 
noticeable in the curve at 2412111 can be correlated with a similar 
minimum observed in the 34110-4 well at 2185m. 

EARLIEST LATE PLIENSBACHIAN: 2462-2476111 

The ostracode marker species WichereZZa semiora, which is known to be 
restricted to the lowermost part of the Late Pliensbachian (lower part 
of the A. margaritatus zone), occurs at 2462m, where two other ostracode 
species, OgmoeoncheZZa transversa and GrammaneZZa apostoZescui have also 
their first occurrences. 

EARLY PLIENSBACHIAN-SINEMURIAN: 2480-2559m 

The Early Pliensbachian age proposed for this interval is based on the 
top occurrence of the ostracode marker Gamnaeythere ubiquita at 24801-11 
and confirmed by the occurrences of the ostracodes OgmoconcheZZa cf. 
danica and KZingZereZZa eZongata at 2522111. 

At 2559m, CerebropoZZenites mesozoicus is still common, suggesting an 
age not older than Sinemurian. 

The palynological samples from this interval are very poor or barren, 
and the few pollen and spores observed in the cutting samples are 
probably due to caving. The ?Sinemmian-?Hettangian age assigned to 
this interval is entirely based on its stratigraphical position. 

HETTANGIAN: 2672-2734111 

IdicroreticuZatisporites reticuZatus and OvaZipoZZis ovaZis have been 
identified in the cutting sample from 2666-2672m. The presence of the 



latter species suggests an age not younger than the Hettangian. The 
only other good palynological assemblage from this interval, at 2682,4rn, 
-dues--n,wt-cmt~rrarrp-preeB~arrg-f;m-f-crrm. Since Rhaetian palynomorphs 
observed in the cutting samples at 2732-2738111, do not occur in the 
sidewall core at 2734111, the interval 2672-2734111 is assigned to the 
Hettangian. 

RHAETIAN: 2738-2773m 

The presence of the Rhaetian is marked by the occurrence, in the cutting 
samples from 2732-2738m, of several specimens of Rioiisporites tubercu- 
Zatus. Taeniaesporites rhaeticus has also been observed in the same 
sample. In the sidewall core at 2763m, microplankton is relatively 
common, but includes only relatively long-ranging acritarchs. The 
presence of KraeuseZisporites reiss ingeri  in the deepest sample studied, 
the sidewall core at 2773111, is noteworthy: this form does not occur 
below the Rhaetian; mud contamination, however, cannot be excluded. 
CerebropoZZenites mesozoicus, which should not occur below the Sinemurian 
has been identified in the same sample. 

Mud contamination is obvious in two other sidewall core samples from 
this interval, at 2741 and 2768m: Tertiary pollen grains dominate in 
both palynological assemblages. 



COMPARISONS BETWEEN EPR-E AND PALEOSERVICES 

BIOSTRATIGRAPHIC INTERPRETATION ON STATOIL 34/10-5 

(See attached pal eol og) 

CRETACEOUS 

EPR-E agrees with Paleoservices in attributing to the Late Maastrichtian 
the first sample we examined, at 1730m. Paleoservices places the upper 
limit of its Maastrichtian-?Campanian unit at 1766x1, based on the first 
downhole occdrrence of ReusseZZa szajnochae. We prefer, however, to 
place the top of our Early Maastrichtian-Late Campanian at 1781m; where 
the coccoliths ArkhangeZskieZZa cymbiformis and Reinhardtites anthophorus 
have been identified. 

JURASSIC 

The presence of Late Jurassic microfaunas in the ditch cutting sample 
1856-1859m, reported by Paleoservices, is supported by our identifi- 
cation of a Late Jurassic dinoflagellate in the same sample. 

Both Paleoservices and EPR-E agree in placing the top of the Bathonian 
at 1858m and the top of the Early Bathonian-Bajocian unit at 2003.5111. 

Paleoservices places the top of the Early Bajocian (Aalenian) at 2136m, 
based on the incoming of consistent Nannoceratopsis graciZis. We locate 
it slightly lower at 2142m, where Nannoceratopsis graciZis dominates the 
microplankton assemblage. 

Paleoservices does not state clearly the criteria used for the top of 
their next unit, dated Early Bajocian-Toarcian, that they place at 
2147111. We prefer a slightly lower location, at 2160m, where we notice 
the top occurrence of Mesiodinim raiteanui, a very characteristic 
dinoflagellate which has its base at 2230m. 

Paleoservices reports the occurrence of Ektyphocythere i n t r q i d a  at 
2222m, and consequently attributes the underlying interval to the Early 
Toarcian. We have not been able to find this ostracode in the samples we 
studied. At 2230111, however, Mesiodinim raizeanui is still present, and 
in the 34/10-4 well, its base is above the top occurrence of Ektyphomjtherc 
intrepida. For the reasons given at the p. 5 of the present report, we 
place the top of our Early Bajocian (Aalenian) to Late Toarcian unit at 
approximately 2255m. 



There is also a slight discrepancy on the top of the Late PI-iensbachian, 
placed by Paleoservices at 2303m, where they first obsSe_rvgxi representa- 
tives of the ostracode genus OgmoconcheZZa. In the samples we studied, 
OgmoconcheZZa gr. adenticuZata has its top occurrence at 2306m, but we 
consider that the SWC at 2294m, in which the dinoflagellate Luehndea cf. 
spinosa has its top occurrence, already belongs to the Late Pliensbachian. 

While Paleoservices notes the top occurrence of the Early Pliensbachian 
ostracode Gammaeythere ubiquita at 2468m, we have not observed it above 
2480m. 

The presence of OvaZipoZZis ovazis in the cutting sample 2666-2672m, 
also reported by Paleoservices, suggests that an Hettangian interval is 
present between this level and the top occurrence of Rhaetian palyno- 
morphs,in the cutting sample 2732-2738m. 

The slightly different location of the top Rhaetian, in the paleolog, 
2732m for Paleoservices, 2738m for EPR-E, results from EPR-E policy to 
place an occurrence observed in a cutting sample at the base of the 
interval studied. 

MEM/JPC/MP:mcl 
July 3, 1980 












