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GEOLOGY OF THE AMOCO IMP SKELLY A-1 OSPREY H-84 WELL, 
GRAND BANKS, NEWFOUNDLAND 

Abstract 

Upper Tria ssic evaporites are now known from the northwest Atlantic. Over 7000 f eet of 
sandston e, mudstones and halite in the Amoco Imp A-1 Osprey H-84 well on the Grand Banks of 
New{ oundland contain Late Tria ssic and Early Jurassic palynomorphs. The sequence was deposit ed in 
an environment ranging from desert to marginal sabkha. Ther e may have been a possibl e connect ion 
with the T ethys embay ment, which develop ed between the Grand Banks and Iberian Peninsula in the 
Late Tria ss ic . A marine transgression in the Hettangian-Sin emurian resulted in the deposition of 
carbona tes, which are imm ediately overlain by marine Upper Cretaceous elast ics and marls. The 
regional geology indicates that deposition occurred in the Jurassic and Lower Cr etac eous, the 
sediments being subsequently removed during uplift of the area in pre-Cenomanian time. The Tertiary 
sediments are f ine grained elastics becoming coarser upwards, and range in age from Eocene to 
Miocene . 

Resume 

On sa it maintenant qu'il ex iste dans l e nord- ouest de l' A tlantique des evaporites d'8ge triassique 
superieur. On a r encontre des palynomorphes d'8ge tria ss ique superieur et jurassique inf eri eur sur 
plus de 7 OOO pi eds de gres, mudstone et halite dans l e puits Amoco Imp A-1 Osprey H-84 sur l es 
Grands bancs de Terre- Neuve. Cette success ion s'est deposee dans un milieu dont le caractere varie 
entre celui d'un desert et d'une sabkha marginale. Elle a peut-etre ete en contact avec un embayment 
de la Tethys, qui se serait for me entre Les Grands bancs et la peninsul e iberique au Tria ss ique 
superieur. Pendant l'Hettangien et le Sinemurien, une transgression marine a favorise l e depot de 
carbonates, qui ont ete immediatem ent recouvert s par des marnes et des roches c lastiques marines 
d'oge cretace superieur. La geologie r egional e indique qu' il y a eu sedimenta t ion pendant le 
Jurassique et l e Cretace inf erieur, puis r etrait des sedim ents lors du soulev ement de cette region 
avant l e Cenomanien. L es sedim ents tertiaires sont des roches elastiques Ci grains fins dont la t exture 
devi ent plus grossier e a me sure qu'on se rapproche de la surf ace, et dont l'Ci.ge se situe entre l' Eocene 
et l e Mioc ene. 

INTRODUCTION 

This report describes the lithostratig raphy , biostra
tigraphy, and depositional history of the Amoco Im p 
Skell y A-l Osp rey H-84 well (Fig . 1), located in the Carson 
Basin (Amoco Canada and Imper ial Oil, J 973) on the sou th
eastern Gra nd Ba nks, app roximate ly 250 sta tute miles south 
east of St . John's, Newfound land, at 44°43'28.96"N, 
49°27 '22.92 "W. Thi s loca tion is 96 statute miles south of 
Amoco JOE A-1 Murre G-67 and 47 statu te miles east
northeast of Amoco Imp A- 1 Jaeger A-49 (Fig . 2). Osprey H-
84 was spud ded on Ju ly 9, l 973, in 201 feet of wa ter and 
d r illed to a tota l depth of 11 397 feet, with casing set at 455, 
797, 2700 and 800 1 feet. The well was drill ed as a new field 
wildcat to test a c losed anti c lina l st ruc ture that had been 
interpreted from seismic data . No signif ican t ind icat ions of 
hydroc a r bons were encounte red while drilling and no tests 
were run. The well was abandoned Augus t 16, 1973 . 

Th e lithost rat ig raphy and deposit ional environment 
interp retations desc r ibed below are based on the study of 
ditch cutt ings from 30-foot co mposite sa mpl e interva ls, 
between l l 350 and 830 feet, from the junk basket core taken 
at the bottom of the well and interpre t a tion of a suit e of 
mechanical logs, inc luding sponta neous potential, resistiv it y, 
gamma-ray, a nd sonic . Sediment composi tion was studied in 
69 thin secti ons prepared from cuttings, and in smea r slides 
of the poorly consolid a ted Cretaceous and Tertiary sed i
ments. Although sidewall cores were recovered from the 
well , no cores were avai la ble for the study present ed in this 
report. With the exception of the 25-inch junk basket core, 
no conventional cores were taken at the well site . The 
lithost ra tigraphi c units a r e desc ri bed in ascend ing stra ti
g raphic order and a re summarized in Table 1. 

The biostratigra ph y, summarized in Table 2, is based 
upon the vertical distribution of dinof lage llates and spores in 
cu tt ings between l l 290 and 830 feet and of for a minifer s and 
ostrac od s in cuttings between 3740 and 830 feet. The 
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cuttings a re composite samp les taken over interva ls of 30 
feet. Dinoflagella t e-spore asse mblages a lso were st udied 
from 51 sidewall cores (of 126 recove red) between l l 350 and 
3120 feet and from the junk basket core . 

All footages were measu red from the rotary table 
stand ing 85 feet above sea leve l a nd 286 feet above the sea 
floor. 

KETTLE RED BEDS ( 11 397 - l 0 846 ft. ) 

A terrige nous sequence composed of interbedded 
reddish mudstone, sandstone and conglomerate underlies the 
Osprey evaporit es and is informall y named the Ke ttle red 
beds . The ca nyon , whi c h lies south of the well, has been 
se lected for the unit na me . 

From l l 397 feet (T.D.) to 11 OJ 0 feet ther e a re fine t o 
coarse grained sandstones, which nea r the base enclose ra re 
granit e gra ins of up to 2 mm in diameter; these a re 
interbedded with si lts tones and mudstones . The sand ston e is 
pa le red (10R5/4) and forms beds 10 to 40 feet thi ck, with 
sharp lower boundaries. Some of the sandst one beds show an 
upw a rd dec rease of the gra in size . The quart z gra ins a re 
subangula r to subrounded, fr e quently coated by iron oxide and 
moderately sorted. In some of the sand stone beds, up to 20 
per cent plagioclase, mi c roc line, and a slightly weathered 
orthoclase are present. The plag ioc lase is fr esh and near the 
base of the formation has authigenic overgrowth. Minor 
components of the sandstone a re metaquartz ite, ac idi c 
gne iss, mic roc rys t a ll ine do lomite grains, musc ovite and argil
laceous intrac lasts . The sandstone is ce mented by s ili ca , 
hematite, spa rry ca lcite and rarely by anh ydri t e . Some of the 
voids a re fi l led by euhedra l dolomite c ryst a ls . The sandstone 
generall y lacks an argi llaceous mat r ix. Anhydrite occ urs in 
traces as void filling. The mudstone forms beds wh ich on the 
average a re less tha n 15 feet th ick . It is variab ly silty, 
greyish red (JOR5/4), with the a rgillaceous matter stained by 
iron oxide . 
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Figure 1. Stratiqraphy and depositional environment of Amoco Imp Skelly Osprey H-84, Grand Banks. 



From 11 OJ 0 to I 0 846 feet, strata a r e dominated by 
mud stone with rare siltstone bed s and minor anhydritic sha le. 
Palynomorphs found in this mudstone indicate a Carnian
Nor ian age for the upper part of the Kettle red beds. 

OSPREY EVAPORITES (10 81f6 - 4108 ft.) 

An evapor ite sequence composed of 6738 feet of halite 
with zones of reddish shale and ra re anhydrite, do lomitic 
mudstone, si ltstone and sandstone, here informall y named the 
Osp rey evapor ites, over li es the Kettle red beds . The 
boundary between the terrigenous Kettle red bed s and the 
Osprey unit is sharp . 

The Osprey evaporit es are prima rily an Upper Tr iassic 
sedimentary sequence and are thus o lder than the Argo 
Formation which is of Hettangian-Sinemu ria n age (Bujak a nd 
Williams, in press) and, which in the She ll Eurydice P-36 well 
of the Scot ian Shelf, overlies Rhaeti a n-Hetta ngi an e lastics. 
The cyc lic a lternation of ha lite and sha le-halite beds forms 
the basis for subdivision of the Osprey evaporites into four 
sub-units: 

I. JO 846- 10 l 94 feet - shale-halite sub-unit , compri sed of 
pink halite interbedded with thick redd ish and grey 
colou red dolomitic mudstone beds, rare microc rys t a lline 
dolomite and si ltstone to fine grained sand stone; 

2. JO 194-7518 feet - halite sub-unit, dominated by massive 
thick bedded coa rse c rysta lline ha lite, white and pink with 
rare thin beds a nd zones of reddish shale; 

3. 75 l 8-5230 feet - halite-shale sub-unit, co mposed of 
impure, pu rple halite with thin beds of reddish shale, 
which a re the dominant lithology in the lower ha lf of the 
sub-uni t. Do lomitic mudstone is ra re; 

4. 5230-4 108 feet - halite sub-unit, consisting of thick 
bedded, c lear, coarse c r ys talline ha lite with a zone of th in 
beds of reddish sha le, from 4720 to 4430 feet . 

Halite, the dominant lithology, in Sub-units l and 2 is 
coarse c rysta ll ine, clear or pink, the la tter colour resulting 
from argillaceous impurities. In ub-unit 3 the halite is 
a lways pink and in Sub-unit 4, clea r. 

The second major lithology is pa le red (l OR6/2) to 
greyish red (5R4/2) sha le and mudstone, which occasionally 
has greenish grey reduci ng spots. Fine si lt size grains a re 
scat t e red in the c layey matrix a nd on the average do not 
constitute mor e than I per cen t of the sedim ents . Quartz 
g ra ins are more common in the sha les of the lowest sub-unit . 
Double-terminated idiomorphic quartz c rystals occu r 
sporadical ly, and occasional ly form clusters in Sub-units 2 to 
4. Dolomitic sha le is ra re, li ght to medium grey (N7 to N5), 
occurring a t 9670, 8730 and 4260 feet, and being common in 
the lowest sub-unit. The sand stone which sporad ica lly occurs 
in Sub-unit I cons ists of poorly sor ted, subangular quartz 
grains, up to JO per cent feldspar (kao linized orthoclase, 
pl ag ioc lase, and microcline), a va r iable amount of argi l
laceous matrix and ra re sili ca cement. Rounding of the 
qua r tz grains is most common toward the base of the sub
unit . Leucoxene , rutile, and tou rma line are accessory 
components, occasionally concentra ted in thin laminae. 
Calcite forms mic ronodu les in the sand stone a nd dolomite 
occurs as euhed ra l isolated c rystal s in some of the sandstone. 
The sandstone has no visible poros it y. 

A basalt fragment found in cuttings from 10 700 to 
JO 670 feet probably represent s cavi ng from the over lying 
e las tic inter va l (JO 660 - JO 600 ft.) 

Anhydrite is scattered throughout the Osprey unit but is 
more common in Sub-units l a nd 4. It forms small pods where 
the anh yd rite has felted and sub fel ted textures . Traces of 
a rgillaceous material are enclosed between anhyd ri te crystals 
and a lso envelop the anhydrite pods indicating that the 
a nhydrite has a nodu la r for m . The anhydrite a lso forms la rge, 

single crystals which are tabular in shape . Grey (N6) 
microcrystalline do lomite interlam inated with a n a rgillaceous 
micrite, fine quartz silt peldolomicrosparite and dolomicro
sparite occu r below 10 l 94 feet. 

The palynologic study indicates a Carnian-Norian age 
for the interva l between JO 880 and 6830 feet (R.E. Dunay, 
pers. com m .) while a sidewall core at 4497 feet is Rhaetian. 
The uppermost pa rt of the evaporites is p·ossibly Het tangi an . 
Contact with the over lying Mu rre unit is sha rp. 

MURRE CARBONATE (4108 - 3466 ft.) 

The sediments from 4108 to 3466 feet a re lithologically 
very sim il a r to the ca rbonate-evaporite unit informally 
named the Mur re Carbonate by Amoco a nd Imperial (l 973) in 
the Murre G-67 we!!. The Murre Carbonate has been 
corre lated with the Iroquois Formation on the Scotian Shelf 
by Jansa a nd Wade ( 197 5) and Jansa et a l. (l 976). New 
biostratigraphic data suggest that the un it is time-tran
sgress ive, and because of uncertainty in the cor relation, the 
name Murre Carbonate is temporarily retained. 

The Murr e Carbonate in the Murre well was subdivid ed 
into th ree sub-un its (Ja nsa et a l., 1976) but only two ca n be 
recognized in the Osprey we ll. 

The lower sub-u nit (4108-3696 ft.) of the Murre 
Carbonate cons ists of a microcrystalline dolomite a nd 
anhyd rite. The dolomite is pale yellowish brown (lOYR6/2) 
homogeneous, with occasional vugs af t e r leached bioclasts. 
The microcrystalline dolomite is interbedded with laminated 
peldolomic rosparite a nd quartz si lty dolomicrosparite and 
dolointrasparite. Fine, pyrite crystals are scattered in the 
dolomites and form less than l per cent of the rock. Some of 
the laminated dolomites show low a ngle cross-lam ination and 
scouring. The irregularly laminated microcrystalline dolo
mites rese mb le algal mat la minat ions. Good intergranu la r 
porosity is visible in some of the dolointrasparites and 
interc rystalline porosity is present in the fine crystal line 
do lomites . 

Anhydrite is common as nodu les and may a lso occur as 
isolated c r ystals. Jn nodules it is white, lath-shaped, and 
fe lted and subfelted, sometimes wi th relicts of a mic ro
c rysta lli ne dolomite between anhyd rite crystals . The isolated 
c rysta ls occur either as thin needles or lath-shaped crystals 
which random ly penetrate the dolomite . Anothe r t ype of 
a nh yd rite which fill s some of the fractures in the dolomites is 
coarsely c rystal line. Th e e lec tric Jogs indicate that the 
a nh yd rite beds may be up to 5 fee t thick and are spaced from 
JO to 30 feet a pa rt. Th e thin g reyish red (lOR4/2) sandy 
mudstone with rare idiomorphic quartz c r ystals is inter
ca lated in the dolomite a t 4040 a nd 3860 feet. 

In the upper sub -unit (3696-3466 ft.) a microcrystalline 
dolomite is in t ercalated with beds of pe ldolomicrite, 
peldo losparite and oodolosparite, with peloid s and oolites 
preserved as ghosts . Dolomi te is com monl y fractured a nd 
fractures a re hea led by sparry calcite. In one bed, 
dolomitized spiculitic biom ic rite, with spicules replaced by 
si lica, was recogni zed . Several dolomite ch ip s resemb le a lga l 
mat lamination s . Some of the dolomites have good inter
c rys t a lline and intergranula r porosity (reaching up to 30 per 
cent). Dedolomiti zat ion is loca ll y noticeable, with the 
mic roc rystalline do lomi t e being replaced by coa rse spa rr y 
ca lc ite . 

The uppermost part of the sub -unit (3550-3466 ft.) is 
greyish orange (IOYR7 /4), brownish stained, coarse c rystal line 
spar ry calc it e with a ghost texture of oolitic grainstone and 
peloid wackestone . The limestone breccia with clasts 
cemented by coarse spar ry calcite is a minor constituent of 
the uppermost part of the sub-unit. Occasionally occurrences 
of dense dark g rey micrite wi th c lotted fabric relates to the 
period of the limestone a lteration in the vadose zone . 
Stylolites, calc ite -filled veins, and vugs are common. 
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Table 

Stratigraphic Table of the Lithologic Units in the Amoco Imp Skelly Osprey H-84 

Formation/Unit Depth Interva l (ft) Dominant Lithology Depositional Environment Age 

Banquereau 

Unit 5 1092 - 825 sand-mudstone sha llow marine, high Miocene 
energy periods 

------------------ ---- ----------------------- - -------------------------------------------------?hiatus 

Unit 4 1914 - 1092 sand margina l marine with 
period of subaer ial 
emergence at top of 
the unit 

Early Miocene 
Oligocene-

Unit 3 2360 19 14 

Unit 2 2720 2360 

mudstone, glauconitic 

zeoli tic clay- deep, outer shelf to 
upper slope, slow 

Late Eocene 

Early-middle 
Eocene mud stone-siltstone 

deposition 
----- ------ -------------------------------------------------------------------------------------?hiatus 

Unit 1 2848 - 2720 nannofossi l -bearing shallow ing upward 
Campanian mud stone 

Wyandot 3370 - 2848 nannofossil-bearing deep outer shelf Early Camp an ian 
Coniacian-mar lstone-ca lcareous 

shale 

Dawson Canyon 3466 - 33 70 shale-si ltstone open marine, sha llow Coniacian 
equi valent shelf Cenomanian -
-----------------------------------------------------unconform ity--------------------------------------------

Murre Carbonate 4108 - 3466 Limestone-do lomite, shallow marine to 
tidal flats 

Sinemurian 
Hettangian -anhyd rite 

Osprey evaporites 10 846 - 4108 halite-minor reddish 
shal e and anhydrite 

desert lake and 
marginal sabk ha 7 

Early Jurassic 
Late Tri ass ic -

Kettle red beds (T. D.) 11 397 - 10 846 sandstone-reddish desert Late Tri ass ic 
mudstone and rare 
cong lomerate 

The Murre Carbonate is strongly influenced by secondary 
limestone altera tion, rel ated to the diagenetic changes at the 
unconformity . Palynological evidence indicates a Hettan
gian-Sinemurian age for the ca rbonates. The younger 
Jurassic st rata were removed by erosion, when the sou th
eastern por tion of the Grand Banks was subaerially exposed in 
late Early Cretaceous time (Jansa and Wade, 1975). 

DAWSON CANYON FORMATION EQUIVALENT 
(3466 - 3370 ft.) 

Fine terrigenous elastics of Cenomanian-Coniacian age 
unconfor mably over li e the Lower Jurassic carbonates. The 
basa l silt represents the first marine sed imen t deposited over 
the unconformity. It is composed of moder ately sorted, 
rounded to subangular quartz, 15 per cen t grassy green 
glauconite, rare orthoclase, muscovite, phosphatic and 
mollusc fragments. The mollusc fragments are worn and 
cemented by microsparite. The si l tstone grades upward into 
l ight olive-grey (5Y6/ 1) calcareous mud stone, whi ch is inter
bedded with thin calcareous sil t stone and skeletal sandy 
limestone beds. The li mestone is composed of a mixtu re of 
echinoderm debri s, unidentifiable ske leta l grai ns, glauconite, 
variable amounts of quartz grains and rare pyrite, all 
cemented by sparr y calcite . Several anhydrite crystals wer e 
noted in the micritic matrix of the calcar eous siltstone . 

Because of the simi larity in lithologic composition, 
stratigraphic position and t he age, this unit is considered to 
correlate with the Dawson Canyon Formation defined on the 
Scot i an Shelf (Mciver, 1972) and subsequent l y recogn ized on 
the southern Grand Banks (Jansa and Wade, 1975). Contact 
with the over lying Wyandot Formation is transi ti ona l. 
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WY AN DOT FORMATION (3370 - 2848 ft .) 

The Wyandot Formation in Osprey H-84 is composed of 
nannofossil mar l stone with intercalations of calcareous sha le 
and si ltstone, and is subdivided into three sub-units. The 
lower sub-unit (3370-3082 ft .) is a li ght grey (N8) soft 
mar l stone to highly argillaceous cha lk with nannofossils, 
planktic forami nifers and lnocer amus fragments dispersed 
throughout the micrite and clayey matri x . The middle sub
unit is a zone of light grey calcareous shale (3082-3012 ft.). 
The upper sub -unit, a light grey mar lstone, is similar in 
composition to the marlstone of the lower sub-un it. The 
mar lstone is composed of a mixture of c lay and mic ri te and 
10 to 60 per cent of nannofossils . Coccospheres are 
relatively common, as ar e planktic foraminifers . Occasional 
lnoceramus prisms occur throughout. 

The interval 3370 to 2848 feet has been dated 
Santonian-Ear l y Campanian . Since this ag rees favourab ly 
with the age and lithology of the Wyandot Formation as 
defined for the Scotian She l f by Mc iver (1972), the nanno
fossi l-bearing marlstone-chalk is assigned to this formation . 
Th e boundary with the overlying formation is transitional. 

BANQUEREAU FORMATION (2848 - ?825 ft.) 

The Upper Cretaceous-Tertiary mudstone and sand 
sequences ar e included in the Banquereau Formation, er ected 
by Mciver (1972) for coeval sediments on the Scotian She lf. 
Hard y (1975) subsequent ly subd ivided the Banquereau 
Formation into four units . Even though some of the units in 
the Osprey well ar e of simil ar litho logy to units recognized on 
the Scotian Shelf, Hard y 's stratigraphic nomenclatu re is not 



applied, because of unce rt a int y concerning the ages of her 
units. Five distinct lithologic units ca n be recognized in the 
Osprey well. 

The lowest lithological unit (!) of the Banquereau 
Format ion is a li ght grey (N7) nannofossi l-bear ing calcareous 
mudstone (2848-272 0 ft.) with ra re planktic foraminifers (5 
per cent in a smear slide), a nd is si mil a r to the under lying 
Wya ndot Formation. 

Acco rding to the biostra tigr aphi c da t a, the interva l 
2840 to 2720 feet is Campanian and 2660 to 2630 feet is early 
Eocene age. Ther e is a change in lithology a t 2720 feet, 
which is probab ly assoc iat ed with a hiatus but poor sample 
cont rol prec ludes resolution of the si tua tion. Alterna tively, 
the mi ssi ng sample interval of 60 feet from 2720 to 2660 
feet, whic h has not been examined for microfossil s or 
Ji thology, may span a ll of Maastri cht ian-Pa leocene time , and 
rep resent a cond e nsed sequence. 

The st ra ta from 2720 to 2360 feet is a light g rey (N8) 
zeolitic calca reou s clay mixed with a homogeneous dark 
yell owish brown (lOYR6 /2 , JOYR4/2) sandy g lauconitic mud
stone (with local occurrence of up to 60 per cent of 
g lauconite) and unconsolid a ted sand bed s (Unit 2). The 

Table 2 

Summary of Chronostratigraphy in 
Amoco Imp Skell y Osp rey H-84 

The Upper Cretaceous and Lower Tertiary succession is 
condensed, but because samp le interva ls a re relatively 
broad the bound a ri es of geochrono logical units ca n on ly be 
placed to the nearest hundred fe e t. 

Footage (ft) Age 

131 0 - 830 Miocene 

1365 hi a tus 

1670 1370 (Late ) Oligocene 

1940 1640 Ear ly Oligocene 

2390 2000 Late Eocene 

2450 Midd le Eocene 

2660 2540 Ea rly Eocene 

--------------- hiatus -----------------------------
2750 2720 Late Campanian 

2840 2810 Earl y Camp ani an 

3290 2900 Santonian 

3350 3380 Coniacian 

3470 3440 Cenomanian and Turonian 

3466 -----------unc onformity---- --- ------------

4435 3530 Hettangian -Sinemur ian 

4497 Rhaetian 

6830 4500 not determined 

8510 6830 Carnian-Norian 

JO 850 8510 not determined 

JO 880 10 850 Carn ian-Norian 

11 060 - 10 880 not det e rmined 

11 090 l I 060 Carn ian -Norian 

11 390 11 095 not deter mined 

11 397 11 395 ?? 

zeolites increase in abunda nce upward s ; their occu rrence is 
t a ken to indicate very slow pelagic deposition . P! ankt ic 
for a minifer s (up t o JO per cent ) a nd na nnofoss il s (up to 50 
per cent) va r y in abund a nce in the smea r slides . Rad iolaria 
tests a re occasionally present. The SP and resi stivit y 
mechanical logs indicate a thi ck a rgillaceous sand and thin 
silt bed s in the inter val 2470 t o 2360 feet which was not 
sa mpled. 

Thi s sequence is over lai n by a ho mogeneous mud stone 
(Unit 3) which extends fro m 2360 t o 1914 feet. The 
mudstone is dark yell owish brow n (l OYR6/2, JOYR4/2), 
sand y glauconitic. Glauconite gra ins comp rise abou t 3 pe r 
cent of the mudstone. Add itiona l const itue nts a re ra re 
na nnofo ss il s, Ioraminiiers, mollusc fr ag ments, a nd musco
vite . The sequence from 2720 to 10. 14 feet (Units 2 
and 3) is Eocene to early Oligocene . There is a gradat ion a l 
contact with the overl yi ng sandy seque nce . 

Unit 4 (1914-1 092 ft .) is dominantly a sandy seq ue nce 
composed of loose qua rtz grains with a few th in mudstone 
interca lat ions. The ave rage thickness of the sand beds is 40 
feet , with some of the co mposite sand units being up to I 90 
feet thi ck . The interbedded mudstone is less than 10 feet 
thick. 

The lower int e rva l (1 914- 16 90 ft .) is a brownish grey 
(5YR4/ l), fine grai ned, a rgi llaceous , micaceous , glauconiti c 
sandstone to sandy mudstone. The g lauconite grains are 
grassy green and cons titute 10 per cen t of the sa mpl e . 
Fragments of mollu sc shells, gast ropod s and foraminifers are 
ra re . The sand is coarse gra ined to conglomera tic wi th 
predomina ntl y c lear, moderately rou nd ed and sorted quartz, 
wi th stained quartz inc reasing in re lati ve abundance up to 
I 470 fee t. Above thi s footage the qua rtz grains a re 
ye ll owi sh brown st ai ned, poli shed, well sorted and rounded. 
The sand cont a ins up to 20 per cent da rk brown botryoida l 
glauconite, ra re che rt fr agments and pyrite , with the latter 
occasiona lly ce menting th e quartz grains . The light oli ve
grey (5Y6 / J) muds ton e, found interbedded with the sand, 
encloses ra re nannofossils and g lauconit e . If the mud st one is 
not caved then it wou ld indicate a ma rgina l marine origin 
for the sand. The coa rses t sand bed occ urs a t the top of the 
unit (1155-11 JO ft.). Unit 4 is Oligocene to Miocene in age . 
Contac t with the over lying Unit 5 is sharp. 

The upp ermos t Jithologi c unit (Unit 5, 1092-825 ft.) has 
at the base a light grey and yell ow ish brown, ca lca reou s, 
g lauconitic mudstone. The glauconite is botryoidal a nd 
oxidized , which may indica t e t he presence of a lacuna at the 
base of the unit. The coarse fragment s of thi ck-wa lled 
molluscs a re wh iti sh with a cha lky surface . The mudstone 
grades upwards into a 76-foot-thick bed of quartz sand 
( J 080- J 004 ft.), consisting of coarse, high ly polished, well 
sorted and rounded grains, which a re pitted. The addit ional 
sand component is about 7 per cent of mollusc shell 
fragments and ra re glauconite grains . The sand grades into 
JOO-foot-thick medium ye ll owish brown mud stone (lOYR5/4) 
which contai ns ra re na nnofossi ls, rad iola ria and sponge 
spic ules. The mudstone is interbedd ed with several approxi
mately JO-foot-thick sand bed s. 

The uppermos t bed examined in the well is a 40-foot
thick sand unit composed of loose quartz gra ins , rare 
glauc onite, moll usc fragment s and t races of bryozoans. The 
quartz grains are fros t ed, we ll rounded and sorted, with 
some probab ly representing caved material. 

Samples in the upp ermos t part of the well are of poor 
quality and are probably not representative of the indigenous 
sediment co mp osition, due to washing out of the fine 
fraction with subsequent concent ration of the coarse sand. 
The unit is (lat e) Mi ocene in age. 
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BIOSTRA TIGRAPHY 

SPORES AND DINOFLAGELLA TES 

.. .. .. · 
GSC 

Paly nological a nalyses of the interval 11 397 to 830 feet 
in Amoco Imp Skelly Osprey H-84 revea led the presence of 
Upper Triassic , Lower Jurassic , Upper Cretaceous and 
Te rti ary roc ks. The youngest sed iments dated are late 
Miocene. Middl e and Upper Jura ssi c, Lower Cretaceous, 
Maastrichtian and Paleocene st rata appea r to be absent. 

The proportion of ter rigenous (spores) to marine (dino
flagellates) organic mic rofossils varies according to the age 
of the sediments . Ex c lusive ly terrigenou s assemb lages occu r 
in the Upper Tr iass ic (11 090 -4497 ft .) and Lower Jurass ic 
(?4435-3530 ft .) whe reas mixed asse mblages with a predomi 
nance of dinoflagella tes are present in Upper Cretaceous 
(3470-2 720 ft.) and Tertiary (2660-830 ft.) strat a . The Uppe r 
Triassic and Lower Jurassic strata are dated by spores. The 
Upper Cretaceous and Te rtiary strata are dated using the 
dinoflagellate-spore zonation proposed by Willi ams ( 197 5). 

Zones and Assemblages 

Porcellispora longdonensis Asse mb lage (Carnian -Norian) 
(I J 090 - 6830 ft .) 

The impoverished asse mblage includes PorceUispora 
longdonensis (Clarke) Scheuring which is known from 
the Uppe r Keuper of Engla nd (Clarke, 1965 ). Ge iger and 
Hopping (1968) noted its a bund ance in the La te Triass ic which 
comp rises the Carnian, Nor ian and Rhae ti an. They do, 
however, st a te tha t its "top occurrence" wou ld appea r to 
delineat e the Nor ian-Rhaetian bounda ry. Morbey and Neves 
(1974) recorded P. longdonensis on ly from the ir TR Zone 
which is of ?Nori an-ear Ii est Rhaetian age . However, Bujak 
and Will iams (in press) noted P. longdonensis in proba ble 
Rhaet ian Sinemurian sedi ments from the Scotian She lf. 
These authors erected a Corollina rrieyeriana Peak Zone 
whi r.h they dated Rhaetian-Hettangian . The absence of C. 
meyeriana in the interval 11 090 to 6830 feet in contrast to 
the overlying strata in Osprey H-84 suggests that it may be 
Carnian-Norian in age . Other taxa present are Enzonala
sporites sp . and ?Ovalipollis sp . 

Corollina meyeriana Peak Zone (4497 ft .) 

A sidewall core at 4497 feet contains abundant 
spec imens of Corollina meyeriana (K laus) Venk atachala and 
G6czan and Corollina torosus (Reissinger ) Klaus is absen t. 
Bujak and Willia ms (in press) erec ted a Corollina meyeriana 
Peak Zone in the Scotian Shelf well She ll Eurydice P-36 , 
which is dom inated by this species and which they date as 
Rhaetian, possibly in part Hettangian . 
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Corollina torosus Assem blage (Hettangian-Sinemurian) 
(?4435 - 3530 ft.) 

Severa l hori zons within this inte rva l conta in 
abund a nt spec imens of Corollina torosus as we ll as Corollina 
simplex (Da nze -Corsin and Laveine). Bujak and Willi ams 
(in press) include suc h assemblages in the ir Cycadopites 
subgranulosus Assemb lage Zone, recogni zed in She ll Argo F-
38, Eurydice P-36 , a nd Mohican l-100 on the Scotian She lf, 
whi ch is dated Hettangian-S inemu ria n. Although C. torosus 
has a known range of Rhaetian-Tu ronian on the Scotian She lf
Grand Banks (Wi lli a ms, 1975; Buj ak and Will iams, in press), it 
is found as a dominant spec ies only in Earl y Jurass ic 
assemblages . 

Cleistosphaeridium polypes Zone (Cenom anian) (3470 ft .) 

The single sidewall c ore sa mple inc luded in the 
Cenoman ian contai ns the age diag nosti c dinocysts Cleisto
sphaeridium huguonioti (V a lensi) Davey , Epelidosphaeridium 
spinosa (Cookson and Hugh es) Davey, Litosphaeridium siphoni
phorum (Cookson and Eisenack ) Davey and Willi a ms, a nd 
Palaeohystric hophora infusorioides Def!andre . Davey (1969, 
1970) and Willi ams (197 5) have di sc ussed th e ra nges of these 
species which over lap onl y in the Cenomanian . As noted 
earli e r, the Cleistosphaeridium polypes Zone and the sub
sequent Late C ret aceous and Tertiary zones are after 
Willi a ms (197 5). 

Turonian -Coniacian (3370 ft.) 

Spec ies present includ e Hystrichokolpoma ferox 
(Defland re) Davey, and Kleithriasphaeridium loffrense Davey 
and Verdi er. Rework ed Lower Cretaceous spores are 
c ommon . 

Santonian-Ca mpani an (3320 - 2720 ft.) 

Spec ies not extendi ng into younger sediments 
inc lude Chatangiella tripartita (Cookson and Eisenack ) Lenti n 
and Willi ams , Dinogymnium undulosum Cookson and Eisenack, 
Odontochitina costata Alberti, Palaeohystrichophora infusori
oides Def la ndre, and Xenascus ceratioides (Deflandre) Lentin 
a nd Willi a ms. Suc h an asse mblage is charac teristic fo r 
Santonian-Campanian sediments of offshore eastern Canada 
(Willi a ms, 197 5). Between 2720 fee t and 2660 to 2630 feet, 
where there is an earl y Eocene dinoc yst asse mblage , the re is 
no sa mp le co verage. However, DefJandrea speciosa Alberti, a 
Late Paleocene zona l index species, a nd Extratriporo
pollenites sp . a re present in the int e rva l 2750 to 2720 feet . 
This supor t s the presence of Paleocene sed ime nts between 
2720 a nd 2660 fee t. It is possi ble that there is no hiatus 
between the Camp ani an and lower Eocene rocks, but rathe r a 
cond ensed sequence . Also caved but lower down in the 
cutti ngs sa mp le from 3020 to 2990 feet is Me mbranilarnacia 
ursulae Morge nroth. Thi s has a restricted stra tigraphic range 
of late Ea rl y Eocene to Middle Eocene. 

Areoligera senonensis Zone (early Eocene) (2660 - 2630 ft.) 

The rich dinocys t assemblage includes the age 
diagnostic spec ies Adnatosphaeridium re tic ulense (Pas tiels) 
de Coninck sensu Goc ht, 1969, Cordosphaeridium grac ile 
(Eisenack) Da vey and Will iams, DefJandrea leptodermata 
Cookson and Eisenack, Muratodinium fimbriatum (Cookson 
and Ei senack ) Drugg, and Wetzeliella homomorpha Defl and re 
a nd Cookson. Thi s is tak en to indicate an earl y Eocene age 
for thi s int erva l (Willi a ms, I 97 5). 

Early-middle Eocene (2570 - 2450 ft .) 

The presence of the dinocyst taxa, DefJandrea 
wetzeli Morgenroth, Rhombodinium condylos (Willi a ms and 
Downie) Lent in and Will ia ms, Rhombodinium cf . condylos and 
Wetzeliella ovalis Eisenack, indica tes an ear ly to middle 
Eocene age . Deflandrea wetzeli was desc r ibed origina ll y 



from the Ea rly Eocene of northe rn Ge rma ny by Morgenr oth 
(1 966) and Rhombodinium condylos is know n on ly from the 
Ea r Jy Eocene of southern Engla nd (Cos ta and Downie, 1976) . 
Rhombod inium cf. condylos is present thr oughout the Eocene 
of the Grand Ba nk s. The presence of Deilandrea wetze li and 
Rhombodinium c ondylos suggests an ear ly Eocene age, but 
since the fora minifer s indicate a middle Eocene age at 2450 
fee t, it is poss ible t hat some or all of the int e r va l is midd le 
Eocene . The inter va l 2390 to 2090 feet con t a ins no 
pa !ynomor phs so tha t the presence of Uppe r Eocene sedi 
ments cannot be proven . 

De flandrea he terophlyc ta Zone (earl y O!igocene) 
(194 0- 1460 ft. ) 

Rich and diverse d inocyst assemblages a re recovered from 
the int e r va l 1940 to l 460 fee t wh ic h is inc luded in t he 
Deflandrea he t e rophlyc ta Zone of Wil liams (1975 ). Spec ies 
present incl ude De fla ndrea he t e rophlyc ta Def landre and 
Cookson, D. phosphor itica Eisenack, D. spinulosa Alber ti, 
Kisselevia co leot hrypta (Wil lia ms and Dow nie) Lenti n and 
W il !ia ms, a nd Tubide r modi nium sulcatum Morgenr ot h. The 
asse mblages a re sim il a r to those recorded by Wil lia ms (1 975 ) 
fro m the ear ly Oli gocene of t he Scoti an She lf and Grand 
Bank s. 

Chiropte r id ium d ispe rsum Zone (Oligocene) (1400 - 1190 ft .) 

The recover y of di nocys t s fro m th is int e rval and in 
you nge r sediment s in Osprey H-84 is ext remely poor . 
However, t he presence of Chiropte ridium dispe rsum, wh ich is 
known onl y from the Oligocene (W il Ii ams, 197 5) st rongly 
suggests an Oligocene age . 

Apteod inium sp . B Zone (ea rl y Miocene) (1 130 - 11 00 ft. ) 

The sparse assemblage inc ludes the zona l index species, 
Apteod inium sp . B as well as Ope rc ulodinium centrocarpum 
(Deflandre and Cookson) Wa l I, a nd Sys te matophora anc yrea 
Cookson and Eisenack . 

Pentadinium lat ic inc t um Zone (m idd le Miocene) 
(1 040- 10 10 ft. ) 

The assignment of the inte r va l l 040 t o l 0 l 0 feet to the 
Pent adinium la tic inctum Zone is based on t he presence of the 
species Madurad inium spa tiosum (Morgen roth) Lenti n and 
Wi ll iams. 

Cannosphaeropsis sp . A Zone (late Mi ocene) (860 - 830 ft .) 

Sj:Jecies in th is inter va l inc lude the d inocyst Lingu!o
dinium mac haerophorum (De fl a ndre and Cookson) Wa ll and 
the spores Alnipolleni tes ve rus (Pot onie) ex Potoni e, and 
Osmundacidi tes sp . The last named does not ex t end above 
the late Miocene in other wel ls on t he Sco tian Shelf and 
Grand Banks ; the 860 to 830 feet inter val is the refore dated 
la t e Miocene . 

FORAMINI FERS 

The cu t t ings samp les from the Osprey H-84 we ll between 
3470 a nd l l 90 feet contai n many benth ic and plankt ic 
fo ra mini fe rs . Be low 3470 fee t and also between l l 90 feet 
a nd th~ upper mos t samp le a t 830 fee t , sa mples are bar ren of 
shel ly microfoss ils . Specimens of Gavelinopsis cenomanica a t 
3620 feet are interp reted as caving from a thi n Cenomanian 
inter va l above the Triass ic -]u rass ic nonma r ine sedi men t s 
occurr ing imm ediately below 3466 feet . 

From 3466 t o 2720 feet the re a re d iversifi ed , abundant 
assemb lages of Late Cre taceous pla nktic and be nthic 
fo ram inifers . The fo r mer inc lude la rge Globotruncani ds . 

Samples at 2630 , 2540 a nd 2450 fee t a re fr om an Eocene 
muds t one wi t h abund a nt plankt ics and a f ew, most ly a re na
ceous, benthics . From 2360 t o 1190 fee t t he slides contai n a 
low d iversi t y bent hic fa una with some spec imens of plankt ics 
(i.e . Globige rina). 

Os t racod s a re uncommon bet ween 3466 and 2700 feet . 
From 2630 t o 2450 fee t t he re a re fr eque nt radiola r ians; cora l, 
bryozoan and mo llusc fr agments a re co mm on in the in ter va l 
fro m 2360 to 1820 fee t . 

The fo ra minife ra l biostratig raph y of the Osp rey H-84 
sedi ments is based on the stratig raphica lly highest occu rrence 
of taxa, whic h pe rmit recognition of six 'assemblages' and six 
zones . The assemb lages are informa l uni ts wh ich have 
s tratig raphic significance on the Grand Banks . The Te rtiary 
assemb lages a re a lso recognized on the Lab rador She lf and 
have been d iscussed in detai l by Grads tei n and Wil l iams 
(1 976). The Late Cretaceous zones fo llow Postuma (197 1); 
the Eocene zones a re of St ain fo r t h et a l. , ( 197 5 ). Some of the 
Late Cretaceous zones tentative ly are also exp ressed in va n 
Hi nte 's (1976) nu merica l zone desig nation. Assemblages and 
zones a re lis t ed in ascend ing stratig raphic orde r (see Tab le 1) ; 
species lis t ed do not occu r stratig raphicall y higher. Plates 1-
3 illust rate diag nostic taxa . Specimens ill us trated a re stored 
in t he GSC collec t ions , nos . 53716 - 5375 1. 

Gave linopsis cenomanica Assemblage (Ceno manian) (approxi
mat e ly 3465 f t.) 

The spec imens of Gave linopsis cenomanica Brotzen (Plate 
l , fig . 8) at 3800 and 3620 feet a re interpreted as caved fr om 
a thi n Cenomanian inter val above t he unconfor mity at 3466 
feet . 

Globotruncana he lve t ic a Zone (Turonian) (3440 f t. ) 

The few spec ime ns of p!anktics include Globot runcana 
prim itiva Da lbiez , G. re nz i Gando lfi (Plate I, figs . 9, JO), G. 
sc hneegansi Sigal, a nd Praeglobotruncana stepha ni Gandolfi 
(P late 1, f ig . J l ). The assemblage correlates with Postuma 's 
(1971 ) G!obotruncana helvetica Zone and with a n abu ndance 
of plankt ic fo ram in ife rs in the Amoco JOE Murre G-67 wel l 
a nd in t he Amoco Imp Ske ll y Eg ret K-36 well , Gra nd Banks 
(Jansa et a l., 1976 ; Grads tei n et a l. , 1976 ). 

Globotruncana sc hneegansi-G. conc a va t a Zones (Coniacian
ear ly Santonian ) (3350 f t .) 

Globotrunc ana conc ava t a (Brotzen) (Pla te I, fi gs . 6, 7), 
G. renz i Gandolii, G. c retac ea (d'Or bigny), G. marginata 
(Reuss), G. a ff. schneegansi Gublerina (Sigalia) de fla ensis 
(Sigal) (Pla t e J , fi g. 5), Hedbergella bosquensis Pessagno, H. 
a ma bilis Loeblic h a nd Ta ppa n a re present in t his zone . The 
asse mblage corre la t es with Zone s UC6-UC8 of van Hinte 
(1 976 ). 

Globotruncana carina t a Zone (late Santoni an ) (3260-2900 ft .) 

P!ank tics include Globotruncana c a r ina t a Dalb iez (Plate 
l , f igs . I, 2), G. corona t a Bo!li (Plate 2, figs . 11, 12), G. 
c re t acea (d 'Orbig ny) , G. ex . g r. Jinneiana (d 'Orb ig ny), G. 
margina t a (Reuss), G. angustic a r inata Gand olfi (Plate 2, figs . 
9, 10) Gub!erina (SigaliaJ deflaens is (Siga l), Gaudryina 
a us tinana Cushman (P late 1, f ig . 4), a nd G. stephe nsoni 
Cushman (Pla t e 1, f ig . 3). Coarse g ra ined, la rge agg lut inat ed 
foramini fe rs a re a lso present . Os tr acods, Grand Banks spp . 3, 
36, 37 a nd 39 were recognized, prov ing corr e la ti on with the 
Santonian in the Amoco IOE Eide r M-75, Grand Banks 
(Gr ads t e in , 1976). 

The presence of Sigalia and t he a bsence of Globo
truncana concava t a ind ica tes corr e lation wit h t he lower pa r t 
of van Hint e 's (1 976) G. e levata Zone (l ower UC9) of la t e 
Sant oni an age . This int e r va l in Osprey H-84 is remark a ble in 
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the fr eque ncy of G. carina ta whic h appea rs to be ra re to 
co mmon in many other Grand Banks we ll s. It is poss ible that 
this frequency is due to the fac t that the Osprey site was 
rela tively far from shore du ring the late Santonian. 

Globotrunc a na e le va ta Zone (earl y Campani a n) (2810 ft .) 

Globotruncana angusticarina ta Gandolfi, G. c onica White , 
G.c retacea (d 'Orb igny), G. ele va t a (B ro t zen)-G . stuart iformis 
Da lbiez (P late 2, figs . 7, 8), G . Iornicata Pl ummer, G. ex . g r . 
linne ia na (d 'Orb igny ), G. ve ntric osa White , G. ca..-inata 
Da lbiez (one fragment ), Ga udryina sp . 2, Pla nulina taylore ns is 
(Carsey) (P late 2, f igs. 5, 6) and ost racod species No . 2 and 37 
occu r in this si ngle sample . 

Pla nulina taylorens is Assem blage (late Campanian ) (2720 ft.) 

Species include Globotruncana a rea Cushman, G. 
fo rnicata Plummer, G. af f. stua rtiformis Da lbiez , G. ex . gr . 
linneiana (d'Orbigny), Globorotalites multiseptus (Brot zen), G. 
mic he lin ianus (d'Orbign y), Arenobulimina a me ricana Cush
man , Planulina t a ylore nsis (Carsey), Stensioina pommerana 
Brotzen, a nd S. e xc ulpta (Reuss) . Pl a nulina taylore ns is is 
partic ular ly common and morpho logicall y we ll developed. 

Globorota lia subbot inae Zone (earl y pa rt of Early Eocene) 
(2660-2540 ft .) 

The assem blages con ta in many pla nktic foraminifers 
inc luding Globigerina lina pe rta Fin lay, G. soldadoensis (Bron
nima n), G. primitiva (Finlay ), GJoborota lia aequa Cushman 
and Re nz (Plate 2, fi gs . 1,2), G. aragonensis ( uttall) (Pla te 2, 
figs . 3,4), G. subbotinae Morozova (Plate 3, f igs. 11, 12), G. 
a ff. broederma nni Cushman and Bermudez . Benthics inc lude 
Gaudryina sp . I 0 and Gaveline lla spp. Diatoms a nd radio
la r ia ns are co mmon. 

Ha ntkenina a ragone nsis-G loborota lia le hneri Zones (earl y part 
of Midd le Eocene) (2450 It.) 

The pla nkti cs GJoborota lia bulbrooki Bo lli Group (Plate 
3, fig . 9) , G. spinulosa Cushman (Plate 3, fig . JO), G. de nsa 
(Subbotina), Truncorotaloides aff. rohri Bronn ima n and 
Bermudez, a re present togethe r with Gaudryina sp. JO, a nd 
Marginul ina decorata (Reuss) s.J. , di atoms and radiola r ians . 

At 2520 feet the lithology changes from a calca reous 
int e rval below to a more ter rigenous e las tic interva l above . 
This is ref lected in th e prese rvation of tests . Spec imens of 
Marginul ina decora t a, according to the ir prese r vation, may be 
caved from the ove rl yi ng Pteropod sp. l assemblage in whic h 
it is common (Grads tein and Wil liams, 1976) . 

Pte ropod sp . l Assemb lage (middle-late Eocene ) 
(2360-20 00 It .) 

The contained fauna includ s Globigerina Jin a pe rta 
Finlay, G. aff. yeguae nsis Wei nzierl and Appli n, G. 
venezuelana Hedberg (Plate 3, fig . 5), Catapsydra x cf . 
dissimilis (Cushman and Bermudez) (Plate 3, fig. 7), Globi
gerinatheka index (F inlay ) (Plate 3, fig. 6), nodosari ids 
(including Nodosaria sp. 8), Pte ropod sp. l (P la t e 3, f igs . 3, 4), 
bryozoans, corals, and gastropods. 

Pteropod sp . l on the Gra nd Banks and La brador 
ShelI seems to be more com mon and more widesp read tha n 
Globorota lia centra lis Cushma n a nd Be rmudez , which com 
monly occurs in the same samples. The la tter species is 
present in Osprey H-84 onl y in the unde rl yin g zone a t 2540 
feet . Because of its t r ans lucent shell a t that depth it 
contr asts markedly with the other planktic she ll s which a re 
a ll coated whit ish due to a more li my lithology. As such it 
may well be caved from the Pte ropod sp. l interval where 
shell s a re more tra nslucent in prese rvation. 
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?OJi gocene (1910-1820 It.) 

Sam ples a t 1910 a nd 1820 feet con tain Globige rina 
venezue la na Hedberg, Uvige rina dumblei Cushman and 
Applin, Cyc logyra involve ns (Reuss ), nodosariids, cora l frag
me nts and molluscs. Uvige rina dumble i a lso occu rs in the 
Amoco Imp Ske ll y Egret K-3 6 well, Grand Banks, in the 
Oligocene-Miocene Spiroplect a mmina carinata asse mbl age 
(Gra dstein e t a l., 1976 ). It has a lso been obser ved in the 
Scotian Shelf we ll, She ll Triumph P-50 , wh e re it ra nges from 
Oligocene (with GJoborota lia opima opima) to Mi dd le Mi ocene 
(w ith Globorotalia fohsi group). It was or iginall y described 
from Eocene st rata . 

In the a bsence of stra tigraphically more rest r ic ted 
spec ies the Oli gocene age cannot be coniirmed . Turr ilina 
a lsatica, wh ic h is indica ti ve oI Grand Banks a nd Labrador 
Shel f Oligocene beds (Gr adstein and Willi ams , J 976 ), has not 
been recorded fr om Osprey H-84 . 

Spiroplectam mina carinata Assemblage (O ligocene-Miocene) 
(1640-1370 ft .) 

Foram iniie rs inc lude Ce ra tobulimina c ontra ria (Re uss), 
Spiroplect a mmina carinata (d 'Orbigny) (Pl a t e 3, fig . 2), 
Gyroidina girardana (Reuss), Nonion affine (Reuss), Globi
gerina praebulloides Blow s. I., and Asterige rina gurichi 
(Fr ancke ) s.J. (?cavings). 

Asterigerina gurichi Assemblage (Miocene) ( 1280-1190 ft .) 

The spec ies Aste rige rina guric hi (Francke ) s.J., Asteri 
gerina sp. 2 a nd Globigerina bulloides d 'Orbigny a re present in 
the inter va l 1280 to 11 90 fee t. 

From 1100 to 830 fee t, washed res idues a re devoid of 
fo ra minifers and on ly conta in fe w mollusc fragm e nts a nd 
g la uconite which testify to a shallow ne r itic pa le oenviron
me nt. 

DEPOSITIONAL ENVIRO NM ENT 

Kettle red beds (T.D. 11 397-10 846 ft .) (la te Triass ic) 

The presence of an impove ri shed spore assemblage a nd 
the absence of ma r ine foss il s suggests a nonma r ine env iron
ment . Th is is confirmed by the ter r igenous sequence of 
sandst one, reddish mudstone, and ra re conglomerates, which 
indicate de posit ion under terrestrial-desert cond it ions . 

Osp rey Evaporites (1 0 846-4108 f t.) 
(predom inate ly late Triass ic ) 

The on ly microfossi ls a re ra re spores. The domi nant 
lithology is massive ha lite with minor re ddish shale a nd 
anhydrite . The e nvironme nt is interp reted as hypersaline 
semi rest ric ted margi nal ma rine (7 ) . 

Murre Carbonate (41 08 -3466 ft .) (Hettangian-Sinemuria n) 

The sedime nt s in this inte r va l consist of li mestone , 
dolomite an d an hydr ite , very sim ilar to the carbonate 
evaporite unit in the Murre G-6 7 we ll , Grand Banks, whe re it 
was in terpreted to have formed unde r semire stric t ed Jagoona l 
a nd tida l fl a t s to inner ne ritic conditions (J ansa et al., 1976). 
In Osprey H-84 the Murre Unit conta ins nume rous spores bu t 
no marine microfossi ls. 

Dawson Canyon Equiva lent (3466-3370 It.) 
( Cenoman ia n-Coniac ian) 

This inte rval is a g la ucon iti c sha le-si ltstone sequence 
with spores, dinof lage ll ates and ra re to common planktic and 
ra re be nthi c fo raminifers . Th e sedime nts we re deposi t e d in 
a n open ma r ine, rel a ti vely shallow, shelf env ironme nt. The 
absence of Cenomanian planktic forami ni fe rs and thei r 
inc rease in the Senonia n is t ake n to reIJec t a gradua l 
deepeni ng of the sea . 



Tab le 3 

Foraminiferal strat igraphy in Amoco lmp Skell y Osprey H-84, Grand Banks; 
Cr etaceous zones follow Postuma ( 197 1 ), Eocene zones ar e after Stainforth et al. (I 97 5) 

PLANK TI CS BENTH ICS AGE 

Asterigerina gurichi * Miocene 

Spiroplectammina carinata * Ol i gocene-Miocene 

indeterminate 70 1igocene >, 
\... 

"' 
m idd le -late Eocene 

·;:; 
Pteropod sp. I * \... 

(]) 

I-

Globorotalia lehneri 
earl y Middle Eocene 

Hantkenina aragonensis 

Globorotalia subbotinae earl y Earl y Eocene 
,..,,...,,...,,...,,...,,...,,... ................. ,,...,,...,...,...,,... .... ,,... .... ,,...,,... .... ,,...,,...,,... ..... ,,...,,...,,... ,,...,...,... ............. 

Planulina tay lorensis * late Campanian 

Globotruncana elevata earl y Campanian 
V) 

:J 

Globotruncana carinata la te Santoni an 0 
(]) 

u 
<1l 

Globotruncana concavata 
..., 

Coni ac ian-ear l y Santonian ~ 
Globotruncana schneegansi u 

(]) 

Gl obotruncana helvetica Tu ron ian 
..., 
"' .. ~ 

Gavelinopsis cenomanica * approximat el y Cenomanian 

* - Canadian At lantic mar gin asse mblages (for th e Terti ar y see al so Gradstei n & Willi ams, 1976) . 

Wyandot Format ion (3370 -2848 ft .) 
( Coniac ian /Santonian-ea r I y Campanian) 

Th is is a nannofossi l-beari ng marl stone, ar gillaceous 
cha lk, and calca reous shale sequence in Osprey H-84 . The 
washed residue contai ns abundant stoutl y bui l t Globotrun
canid planktic foramin ifers, inc lud ing sever al single keeled 
forms . Hedbergellids and Heterohelix are re lat ively small 
and l ess common. The environment is interpreted as deep 
neritic to 7epibat hyal (upper slope), re lative ly far from shor e. 

Banguereau Formation (2848-825 f t.) 
(late Cam panian-Miocene) 

The lowest un i ts of the Banquer eau Formation consist 
of nannofossi l-bear ing calca reous mudstone and zeolitic c l ay 
mudstone-si ltstone of la te Campanian and Eocene age. The 
Upper Campanian beds contain few r pl anktic foraminifers 
than the under l ying interval, possi bl y because of a sl ight 
r egressive t rend. However , the washed residue from the 
lower-middle Eocene strata contain abundant pl ankt ic for a
minifers (many Globorotalids) and al so rad iol ar ians toge ther 
with some benthi cs , inc ludi ng Gavelinella danica, Dorothia
l i ke form s, C ibic idoides spp . and Bulimina. This presumabl y 
indica t es a tran sgressive pul se with deposition in a deep 
neriti c (oute r shelf) to bathya l (upper sl ope) environment. A 
l acuna or a high ly condensed sequence separat es the 
C retaceous and Tertiar y str at a. 

During Lat e Eocene-Oligocene time , rapid sha JJ ow ing 
may have occurred which wou ld account for the change to a 

low di ve rsity for aminiferal assemblage with bryozoans, 
c orals, and gast ropods . 

The interval 1914 to I 092 fee t is predominan tl y sandy 
with some mudstone in terca lations. It contains re lat ive ly few 
foraminifera l t axa , with a lmost no pelagics (only Glob i 
gerina). The benthics inc lude Giro idina Cyclogyr a, Spi roplec
tammina, and Nonion affine. A t 1820 f eet frequ ent costa te 
Uvigerina occu r; molluscs are com mon . The upper samples 
have a for aminiferal assemblage wh ich is almost monotypi c , 
consist ing essentiall y of Asterigerina spp . Ther e ar e none of 
the benthi c taxa whi ch c haracteri ze the midd le Tert iar y of 
sou thweste rn Grand Banks we ll s such as Amoco JOE Puffin P-
90 (Jenk ins et al. , I 974 ). Th ose include Cyclamm ina spp. and 
many other coarse ar enaceous spec ies, Melonis pompilioides, 
Uvigerina rust ica, and st ilostome lli ds, interpreted as of deep 
marine, slope charac t er. The m id-Tert iar y env ironment at 
Ospr ey was sha llow ner itic with high energy periods. 

The uppermost li thologic sub-un it between 1092 and 825 
It. of Miocene age is a sand-m udstone sequence with some 
g lauconite, rare mo ll uscs, nannofossils, r adio larians and 
sponge-spicu les . The environment was very sha ll ow mar ine, 
with high energy per iods. 

H YDROC ARBON OCCURRENCE 

No indica tion s of oil st ain wer e obse r ved in cuttings of 
the Ospr ey we l l. The Tr iass ic and lower Jurassic rocks lack 
porosi t y . High porosi t y is present in unconsol ida ted Tert iar y 
sand beds, but no hydroca rbon accumulation was encountered 
in the Osprey well. 
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CONCL USIONS 

The Amoco Imp Skelly A-1 Osprey H-84, drilled in the 
Carson Basin, penetrated Upper Triassic , Lower Jurassic, 
Upper Cretaceous, and Te rt iary sed iments . The only micro
fossils in the more than 7000 feet of Uppe r Triassic-Lower 
Jurassic strata are spores and po llen, which a re interpreted as 
being predominantly nonmarine. The Kettle red beds, of Late 
Triassic age , inc lude sandstones and mudstones deposited in a 
desert envi ronment . The overly ing Upper Triassic - Lowe r 
Jurassic Osprey evaporites are mostly halite deposited in a 
marginal sabkha environment and sha llow hypersaline basin. 
The dom inance of halite, with only minor dolomite and lack 
of bedded anhydrite, indicate that the Osprey evaporites were 
deposited from relatively saline brines, a lr eady depleted of 
less sol uble calc ium and mag nesium carbonates and su lphates. 
This suggests that the basin was interconnec ted to anothe r 
evaporitic basin, probably located east to northeast of the 
Carson Basin, and connected to the Lusitanian Basin or to the 
westward continuation of the Aquitaine Basin. A second 
interpretat ion is that the Carson a nd Lusitanian basi ns were 
marginal basins to the Tethys embayment whic h had 
developed between the Grand Banks and Iberian Peninsula in 
early-Late Triassic time. 

A Hettangian-Sinemurian marine transgression is reflec 
ted by the Murre Carbonate, a limestone-dolomite, deposited 
in a shallow water she lf environment. Regional geology 
indica te s deposition probably continued throughout the 
Jurassi c and into the Cretaceous with subsequent remova l of 
these sediments as a result of the uplifting of the area in pre
Cenomanian time. Consequent ly, Cenomanian sediments 
direc tly overlie the Murr e Carbonates in the Osprey H-84 
well. 

A major tra nsgression occurr ed in the Cenomanian with 
progressi ve deepening throughout the Late Cretaceous. Basa l 
e lastics grade upwards into nann ofoss il marlstones correlat
able with the Wyandot Format ion of the Scot ian Shelf. Eithe r 
nondeposition or a high ly condensed sequence separates 
Campania n from Lowe r Eocene strata. Deposition in the 
Earl y and Middle Eocene was slow as indicated by zeolitic 
c lays, with wate r depths probably correspond ing to the oute r 
shelf to upper slope . From La te Eoce ne to Miocene time 
there was progressive sha llowing with fin e -gra ine d e lastics 
grading into sandy sequences in the Miocene, the e nvironme nt 
being hi gh energy shallow marine . 
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PLATE l 

Upper C retaceous 

Figure l. Globotruncana carinata Da lbi ez, c ts 2990' (x J 30). 

2. Globotruncana carinata Da lbi ez, cts 2990 ' (x 130). 

3. Gaudryina stephensoni Cushman, cts 2910 ' (x 11 5). 

4. Gaudryina austinana Cushma n, c t s 28 l O' (x 11 5) . 

5. Gublerina (Siga lia) deflaensis (Si ga l) , c t s 3 170' (x 220) 

6. Globotruncana concavata (Brotzen) , c ts 3350 ' (x 165 ). 

7. Globotruncana concavata (Brotzen), c ts 3350 ' (x 165 ). 

8. Ga ve linopsis cenoma nica Brotzen, cts 3620 ' (x 220) . 

9. Globotruncana re nz i Gandolfi, c ts 3350 ' (x 140). 

I 0. Globotruncana renzi Gandolfi, c t s 3350' (x 140) . 

11. Praeglobotruncana st ephani Gandolfi, c ts 3440' (x 175). 
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Figure !. 
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PLATE 2 

Upper Cre taceous and Lower Terti ary (Eocene) 

Globocotalia aequa Cushman and Renz, cts 2630 ' (x 200). 

Globocotalia aequa Cushman and Ren z, c ts 2630 ' (x 200). 

Globocotalia aragonensis (Nutt a ll), c ts 2630 ' (x 200). 

Globocotalia aragonensis (Nutt a ll), c ts 2630' (x 200). 

Planulina taylocensis (Ca rsey ), c t s 2720 ' (x 105). 

Planulina taylorensis (Carsey), c ts 2720' (x 105). 

Globotruncana elevata (Brotzen)-stuartifocmis Da lbi ez , 
cts 2720 ' (x 120) . 

Globotruncana elevata (Brotzen)-stua rtfocmis Da lbiez, 
cts 2720' (x 120). 

Globotruncana angusticarinata Gandolfi, c t s 2810' (x 130) . 

Globotruncana angusticarinata Gandolfi, c t s 281 O' (x 130). 

Globotruncana coronata Bolli, c t s 2990' (x 120) . 

Globotruncana coronata Bolli , c ts 2990 ' (x 120). 
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Figu re I. 
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4. 

5. 

6. 
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P LATE 3 

Tertiary (Eocene-Mi ocene) 

Asterigerina gurichi (Francke), cts 11 90 ' (x 240 ). (Sutures 
and chamberlets have been drawn in .) 

Sp iroplectammina carinata (d 'Orbigny), c ts 1640 ' (x 240). 

Pteropod sp . I, c ts 2270 ' (x 200). 

Pteropod sp . 1, cts 2270 ' (x 200). 

Globige rina ve nezue lana Hedberg, cts 2260 ' (x 200). 

Globigerinatheka index (Finlay ), cts 2360' (x 275) . 

Catapsydrax cf . dissimilis Weinz ie rl and Applin , cts 2360' 
(x 450) . 

Globigerina linaperta Finlay , cts 2450 ' (x 350 ). 

Globorotalia ex gr. bu lbrooki Bolli, cts 2450' (x 320) . 

Globorotalia spinulosa Cushman, cts 2450 ' (x 270) . 

Globorotalia subbotinae Morozova, cts 2630' (x 230) . 

Globorotalia subbotinae Morozova, cts 2630 ' (x 230) . 
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