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Abstract 

Foraminifera in the Amoco IOE Eider M-75 well, Grand 
Banks of Newfoundland, have oeen classified into six benthonic 
and three planktonic biostratigraphic units. The chronostrati­
graphic interpretation indicates the presence of almost 9000 feet 
of Jurassic strata unconformably overlain by approximately 1700 
feet of Upper Cretaceous beds. The uppermost samples may be of 
(?)Tertiary age. 

The Jurassic and Late Cretaceous (-?Tertiary) environment 
was predominantly shallow marine with somewhat deeper, more open 
marine influences in Bajocian-Bathonian and Coniacian-early Santo­
nian times. Jurassic sedimentation averaged 7 cm/1000 y, and less 
than 2-3 cm/1000 y in late Cretaceous time. 

The Eider M-75 well stands out because of its diversified 
Bajocian-Bathonian epistominid and globigerinid foraminiferal 
assemblages. 

An appendix lists selected microfossils for each strati­
graphic interval. 



Introduction 

This report describes the foraminiferal biostratigraphy, 
chronostratigraphy and depositional history of the Amoco IOE Eider 
M-75 well, located on the Grand Banks, 3bout 125 miles soush-south­
east of St. John's, Newfoundland, at 45 34' 54.9"N and 51 56' 
41.5''W (Figure 1). It was spudded the 18 April 1971 in 225 feet 
of water and drilled to a total depth (T.D.) of 11,58 2 feet, with 
casings set at 424, 877, 2175 and 6990 feet. The well was drilled 
as a new field wildcat. No significant hydrocarbon shows were 
encountered. The well was abandoned the 9 July 1971 (Amoco Canada 
Petroleum Company Ltd., 1971). 

The geological interpretations described below are based 
upon the vertical distribution in Eider M-75 of Foraminifera and 
some other shelly microfossils in cuttings between 900 and 11,580 
feet. The cuttings are composite samples of 30 feet of well sec­
tion taken at increments of approximately 100 feet. Additional 
data stem from the study of picked slides from 90 sidewall cores 
(SWC) between 2616 and 11,450 feet on loan from Imperial Oil Ltd., 
Calgary. All footages were measured from the rotary table standing 
98 feet above sea level and 358 above the seafloor. 

I am grateful to L. F. Jansa and G. L. Williams, respec­
tively for the lithostratigraphic and palynological data on the 
Eider M-75 well. 



2. 

Summary of Chronostratigraphy and Depositional Environments 

Depth Age De:eositional Environment 

900/30-990/1020 '?Tertiary ?marginal marine 

1080/1110-1440/70 Campanian shallow neritic 

1530/60-1980/2010 Santonian shallow-deep neritic 

2070/2100-2160/90 Coniacian-early de en neritic-bathyal 
Santonian 

2250/80 Turonian "middle" neritic 

2340/70-2610/40 Undetermined marginal marine 

2724 -------------- Avalon Unconformity -----------------------

2700/30-4060/90 Oxfordian- shallow neritic 
Kimmeridgian 

4160/90-5360/90 Undetermined marginal marine 

5560/90-6230 Callovian shallow neritic 

6560/90-8260/90 Bathonian shallow-deep neritic 

8360/90-9760/90 Bajocian shallow neritic 

9860/90-11560/80 Toarcian/Aale- shallow neritic 
nian-Bajocian 

A palynological study indicates beds immediately overlying the Avalon 
Unconformity to be of Cenomanian Age, and Callovian beds to 
extend as high as 4114 feet (Williams, 1975). 
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Comments on the Stratigraphv 

The lower part of the Eider ~!-75 succession, between 
11,582 feet (T.D.) and 2724 feet, has been referred to four ben­
thonic and one planktonic foraminiferal zones and four formations 
(see Figure 2). The zones which are used informally follow 
Gradstein (in prep.); the formations are after Jansa (1974). 
Chronostratigraphic interpretation indicates the sediments bet­
ween 11,582 and 2724 feet to be of ?Toarcian/Aalenian to Oxford­
ian/Kimmeridgian Age, without obvious gaps. 

Jurassic Foraminifera are well pres e rved; abundance of 
specimens and species diversity greatly fluctuate and are inter­
preted to reflect changes in environment. The greatest diversity 
is between 8690 and 7340 feet where a rich epistominid, glohige­
rinid assemblage of Bajocian-Bathonian Age occurs. The lowest 
diversity is between 5390 and 4160 feet. Below 8690 feet lime­
stone intercalations seem devoid of much fauna. ~ore shalv beds 
below 8690 feet may show greater diversity but caving obsc~res 
much of the original assemblages at this depth. 

At 2724 feet, the Avalon Unconformity has been recognized 
(Jansa, 1974) where Upper Cretaceous beds unconformably overlie 
Jurassic sediments. The regional significance of this unconfor­
mity is discussed in Jansa and Wade (1975) and Gradstein et al. 
(1975). The beds immediately above the unconformity do not con­
tain age diagnostic Foraminifera; a palynological study (Williams, 
1975) indicates these beds to be of Cenomanian Age. 

In the upper part of the Eider M-75 well, between 2340 
and 1080 feet, a diversified and well preserved late Cretaceous 
foraminiferal fauna occurs. Two planktonic foraminiferal zones 
and two benthonic assemblages have been recognized (Fig11re 2). 
The planktonic zones follow Postuma (1971); the bentho~ assemblages 
are informal Grand Banks biozones. The age of the rocks, which 
Jansa (1974) classifies in the Dawson Canyon Formation, i s Turo­
nian to Campanian. 

The uppermost samples at 990 and 900 feet contain few 
Foraminifera. The age maybe Tertiary. 
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Depositional Environment 

The depositional environment of the sediments in the 
Amoco IOE Eider M-75 well is illustrated in Figure 3. The width 
of the paleowater depth curve hopefully reflects the "confidence 
interval" of the interpretation. 

Lithostratigraphic unit F and [, corresponding to the 
Whale Unit of Jansa and Wade (1975) composed of shale, limestone 
and siltstone of ?Toarcian/Aalenian to Bajocian Age, may be of 
marginal to shallow marine origin. The foraminiferal assemblage 
(as far as not masked by cavings) seems of a low diversity, 
mostly epistominids and some nodosariids, with fewer species down­
ward. Ostracods are more common than ab ove. 

Unit D2 and basal unit D1 , composed of shale and mudstone 
of Bajocian and early Bathonian age, contain a rich and relatively 
high diversity assemblage with floods of epistominids and many 
planktonic Gubkinella. Lenticulinids, some arenaceous taxa, cri­
noids and small molluscs also are common. Jurassic globigerinids 
probably favoured open marine, normal salinity conditions (see 
also Gordon, 1970). Their almost total absence to date in Juras­
sic deep sea drilling deposits (e.g . Luterbacher, 1972) has been 
explained through dissolution at depth. However, their distribu­
tion may well have been patchy in the Jurassic deas. 

The paleoecology of Jurassic epistominids is not well 
understood (Gordon, 1970); on the Grand Banks their frequency in­
creases markedly in some shales. 

The coincidence in Eider M-75 of more planktonics and 
more epistominids, together with the low energy character of the 
sediments, in our opinion indicates more open marine, possibly 
somewhat deeper conditions than below and above unit D2 and basal D1 . 

The truly deep marine "bathyal" faunas, as described by 
Luterbacher (1972) from DSDP leg 11 in the western North Atlantic 
Ocean, seem rather different from Grand Banks Jurassic faunas. In 
DSDP leg 11 Jurassic samples, simple arenaceous foraminifers and 
also lagenids predominate with few intervals with more epistominids, 
Nubeculinella or Ophtalmidium . Some samples are rich in "Spiril ­
lina" or Radiolaria, ostracods, Saccocoma spp., aptychi and other 
organic remains. 

The upper part of unit D in the Eider M-75 well, of 
Bathonian-Callovian Age, is considerably less rich in Foraminifera 
than the lower part. There are less taxa; planktonics are scarce, 
so we assume shallow conditions. 

The shallowing trend continues further upward where the 
lower part of the mostly elastic Mic Mac Formation, of Callovian 
(and possibly younger) Age, is almost devoid of Foraminifera. There 
are some charophyte sporangia and ostracods. The environment may 
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have been mar g inal marine. The upper part of the Mic Mac Form a ­
tion is of Oxfordian/Kimmeridgian Age. It contains a diversi­
fied foraminiferal fauna with Le n ticu lina , Epistomina Paalzowella , 
Tr oc holi na, large arenaceous taxa, and some charophyte sporang ia, 
molluscs, crinoids and many ostracods interpreted as of shallow 
marine nature. 

The sandstone and siltstone of the overlying Logan Can­
yon Formation, of Cenomanian Age (Williams, 1975), probably are 
nonmarine to marginal marine. Foraminifera s eem almost ab s ent 
or may be cavings; sideritic concretions ar e frequent. 

In the overlying Dawson Canyon Formation, of Turoni a n 
to Campanian (or younger) Age, the highest number of g lobotrun ­
canids is in the lower part - interpreted as outer shelf to s lop e . 
Upwards planktonics decrease in diversity and number with bentho ­
nics, foraminifers and ostracods being more common ( Episto~ina , 
Gaveline l la , some arenaceous); the topmost s amples ar e almost 
barren. Accordingly, the environment may have become shal lower 
upward. 
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Appendix 

Stratigraphic succession of selected shelly microfossils (mainly 
foraminifers) in Eider M-75, Grand Banks. The Jurassic zonation 
will be dealt with in detail in Gradstein (in prep.); the Creta-
ceous plankton zones follow Postuma (1971); the two late Cretaceous 
benthos assemblages are informal Grand Banks "zones". All "zones" 
are based on last occurrences of taxa. Specimen freouencies are re­
ported as ra (1-5 specimens), co (6-20 specimens) and fr (-:20 snecimens). 

900/30-990/1020" ?Tertiary 

Foraminifers: aff. Globigerina sp. ra 
Haplophraginoides sp. ra 

Miscellaneous: concretions fr 

1080/1110-1440/70' Planulina taylorensis assemblage Campanian 

Foraminifers: Epistomina supracretacea Ten Dam fr 
E . s t e Z Z i g er a a Z v e o Z a ta 0 hm r a 
Gavelinella spp. fr 
Gaudr yina aff. ben to nen sis (Carman) ra 
G. sp. 2 co 
Globotruncana cretacea (d'Orbigny) co 
G Zobigeri ne Zloide s mes si nae (Bronniman) ra 
Heterohelix globulosa (Ehrenberg) co 
K yp hop yxa c hri stneri (Carsey) r a 
Planulina taylorensis (Carsey) co 

Epistomina stelligera alveolata, which occurs at and below 1440/70', 
according to Ohm (1967) ranges from Coniacian-early Campanian, 
which may well agree with its distribution in this well. 

1530/60-2070/2100' Vaginulina texana assemblage Santonian 

Foraminifers: Epistomina stelligera alveolata Ohm co 
E. supra ere tacea Ten Dam co 
Dorothia sp. 1 ra 
Gavelinella spp. fr 
Globotruncana cretacea (d'Orbigny) co 
G. marginata (Reuss) co 
G. ex. gr. Zinneiana (d'Orbigny) fr 
Globorotalites michelinianus (d'Orbigny) ra 
Gaudryina austinana Cushman ra 
Hedbergella spp. co 
Neo f Zabe Z Zina su tura Zi s (Cushman) ra 
Rugoglobigerina aprica Loeblich & Tappan co 
Vaginulina texana Cushman co 

According to Cushman (1946) Gaudryina austinana and Vaginulina 
texana in the Gulf Coast region seem to be typical of the Austin 
Formation which is more or less equated with the Coniacian-Santonian 
Stages. The highest occurrence of these soecies on the '1rand Banks 
has been taken as indicative of Santonian. 
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Grand Banks. 

2070 / 2100-2160/90' Globot r uncana ~· hneegansi and Globot r uncana 
concavat a Zones Coniacian-earlv Santonian 

Foraminifers: Globot ru nca na aff, re nz i. Gandolfi ra 
G. conca vata (Brotzen) ra 
G. cor ona t a Balli co 
G. forn i ca t a (P 1 umme r) co 
G. c r etacea (d'Orbi gny) fr 
G. ex. gr. linneiana (d'Orbi gny) fr 
G. mar ginata (Reuss) fr 
G. imb r icata Mornod ra 
Hedbe r gella bosquensis Pe s sa gno co 
Ga udr yf, na au sti nana Cushman co 

In this interval occur both /" cancavata a nd a f orm close ' J . 

2250/80' Globot r un c ana helvetica Zone Turonian 

Foraminifers: Globot r un c ana helvetica Balli r a 
G. i mbr i c a ta Mornod ra 
Pr aeglobo trunc ana step hani Gandolfi ra 
P. stephani var. turbi nata Reichel ra 
He dbe r gella planispi r a (Tappan ) co 

to G. 

Le n ti c ulina ex. gr. ouac hensis (Sigal) reworked 

2340/70-2610/40' Undetermined 

re nz C: . 

In this sandy interval occur some Hedber9ella s pp., Lenticulina , 
Epistomi na , Gavelinella and ostracods which may be largely cavi ng . 
According to dinoflagellate strati graph y th is interval i s l a r ge l y 
of Cenomanian Age. The abundance of siderit i c concre tions in th e 
picked slides between 2520 and 27 30 feet nrobablv relat es t o t he r, r and 
Banks Avalon Unconformity which f rom logs ap p ea rs to be a t 2724 
feet. 

2700 / 30-4060/90' Epistomina mosquensis zone Oxf ord ia n-K i mmeridg ian 

Foraminifers: Epistomina mosquensis Uhlig c o 
E. uhligi Mjatliuk co 
E. soldanii Ohm ra 
Rein hol della c r eb r a Pazdro ra (rew orked ) 
Valvulina meent z eni Klingl e r r a 
Gaudryina hee rsumen sis Lut ze r a 
Cithar ina tenuicostata Lut ze r a 
Lenticulina t r icar inella (Reuss) ra 
"Patellina " sp. 3 ra 
" Cono r bina " sp. 1 ra 
Paa l z owe lZ a f ei f e li (Paal zow) ra 
Tr itax ia sp. 2 ra 
Ammobaculite s spp. co 
Eogut tu lina sp. ra 
Bu llop or a sp. ra 
Tr oc hol ina sp. ra 



Miscellaneous: charophyte sporangia 
ostracod sp. 8 to sp. 1 7 
molluscs 
Pentacrinus 

4160/90-5360/90 1 Undetermined 

10. 

This interval contains Charophyte sporangia, ostracods and isolated 
foraminifers (mainly Lenticulina) which may be cavings in part. 

5560/90-6 230 ' ReinholdeZZa crebra var. zone Callovian 

Foraminifers: Lenticulina ex. gr. quenstedt i (Guembel) ra 
Epistomina r egularis Terquem co 
E. uhligi Mjatliuk co 
E. corona ta Terquem fr 
ReinhoZdeZZa crebra Pazdro var. co-fr 
R. crebra Pazdro ra (at 6230') 

6560/90-8260/90 GubkineZZa bathoniana Zone and Ga rant eZZa zone 
(p.p.) Bathonian 

Foraminifers: ReinhoZdeZZa crebra Pazdro co-fr 
R. spp. 3 + 4 + 8 co 
R. epistominoides (Kaptarenko) co (top at 7760') 
Epistomina uhligi Mjatliuk fr 
E. spp. 21 + 24 co 
E. coronata Terquem fr 
GaranteZZa or nata (Hofker) fr (top at 7560') 
G. stellata Kaptarenko co (top at 8260') 
GubkineZZa bat honiana (Pazdr~ ra-fr (fr below 7460') 
G. balakhmatovae (Morozova) ra (top below 7460') 
Len ticuli na quenstedti (Guembel) co 

Between 6560 and 7340 feet cuttings and s.w.c. are generally poor 
in foraminifers. Some samples contain common Rein holdeZZa crebra 
s.s., which together with isolated Gubki neZ Za bathonia na sug~est a 
Bathonian Age for this interval (see also Pazdrowa 1969'. Pazr1ro 1969) 
evidence for Bat~onian beds is at and below 7560 feet down to 
8260 feet where -CubkineZZa bathoniana is frequent, together with 
GaranteZZa ornata and G. steZZata of the Ga rant eZZa zone. The 
highest occurrence of G. ornata and G. steZZata may indicate lower 
Bathonian beds. 

Below 7760 feet ReinholdeZZa epistominoides occurs; Kaptarenko 
(1959) describe this easily to identify form from the Bajocian of 
the USSR. 

8360/90-9760/90' GaranteZZa zone (p.p.) Bajocian 

Foramini fer s: Garan te Z la amp a si ndavaen sis Esp i tal ie & Si ga 1 ra 
G. sera Pazdro fr 
G. ornata (Hofker) co 
G. steZ Zata Kaptarenko co 
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G. af.i::. rudia Kaptarenko r ~ (t op a t 926 0' ) 
Gubki ne l la (bat hon / ana ) Pa zdr o co- f r 
G. balakhmatovae (''!oro zova) ra - co 
Lenticulina quenstedti (Gu emb e l ) co 
Rein holdella ~edia (Kaptarenko ) c o 
R . spp. fr 

Miscellaneous: crinoids 

The stratigraphically highes t oc curr e nc e of r.a~antella amrasinda ­
vaensis and G. ser a is taken as indicat i ve of Bajocian beds . Th e 
two t a xa on th e Grand Banks occur with many int ermedi a t e fo r ms . 

9860/ 90 -11,56 0/ 80' Gar antella z rn e (n.o.) and ?Lenticulina d ' 
or bign yi zone Toarcian/Aalenian-Bajocian 

Foraminifers: Gar antella aff. r udia Kaptaren ko co 

Ostracods: 

G. sera Pazdro co 
G . amp a si n d a v a e n si s E p i s ta 1 i e Fi S i g a 1 c o 
Citharina i n f r aopalina Brand r a 
Re in holdella drehe r i (Bartenstein ) ra 
?Lenticulina d ' or bignyi (Roemer ) r a 

0 st r c. cod s p . 8 4 K 1 in g 1 er r a 
Monoce r atina ?unguli n a Triebel & Bartenstein ra 

The lower limit of the Garantella zone i n Ei der M- 7 5 may be p l aced 
a t 10,58 7 f eet, as based on the c ommon occurrence of Garantella 
spp. in s.w.c. down to that denth. Below 1 0 ,58 7 f eet Garantella 
may well be c aving s . 

As high as 98 6 0 fe e t there are s ome we ll pre s erve d so e c i mens of 
Ostracod 84 Klingler and Citharina infr aopalina which acc ording 
to Simon and Bartenstcin (1 96 2) would be of Toarcian/Aa lenian Aue. 
Ost r acod sp. 84 in Murre G-6 7 occurs in th e Lenticulina d ' orbig~yi 
zone taken as of Toarcian/Aaleni an Age . 

I f th e Lenticulina d ' orbign!Il: zone occur s 1n Eid e r M-7 5 , it i s 
probably below 10,58 7 fe et. The presence of th is zone i n Eider 
M- 7 5 is tent at i v e du e to the a bs ence of both Lentiuclina d ' orbianui 
(except one poorly preserved specimen of questionable identifi ca- ~ 
tion at 9860 f eet) and Nodosa r ia col um na r iP Fr anke. 

The presence of Ostracod sp . 84 a nd Cithorina infraopalina a s hi gh 
as 9860 feet may either be due to reworkin~ or els e thes e tax a 
may range in the Ga r antella zone . 
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AGE FORM A- FORAMINIFERAL BIOSTRATIGRAPHY !DEPTH 
TION PLANKTON BENT HOS 

CAMPANIAN Planulina taylorensis 

DAWSON 

SANTONIAN Vaginulina texana 

----- Globotruncana concava ta -
CANYON 

CONIACIAN G lobotruncana schneegansi 

TURONIAN Globotruncana helvetica 

LOGAN 

CANYON 
- - -- - -- ~ ...... -......,,, -

KIMMERIDG. -

OXFORDIAN 
Epistomina mosquens is 

MIC MAC 

CALLOVIAN Reinholdella crebrG var. 

-
Unit 0

1 

BATHONIAN Gubkinella bathoniana 
Unit 0 2 ...___ 

BAJOCIAN Unit E Garantella spp. - -- --_...- --- Unit F - -_...-- ?TOARC- -
AALENIAN -? Lent i c u Ii n a d' orbignyi 

FIGURE 2. STRATIGRAPHY OF THE UPPER MESOZOIC DEPOSITS IN 
AMOCO IOE EIDER M - 75, GRAND BANKS. 
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FIGURE 3. DEPOSITIONAL ENVIRONMENT OF THE UPPER MESOZOIC SEDIMENTS 
IN . AMOCO IOE EIDER M- 75, GRAND BANKS. 
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