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ABSTRACT

During the Early Jurassic, marine waters covered areas now
represented by southern Mexico, Sonora. Nevada, Idaho, Brit-
ish Columbia, southern Alaska, northern Alaska, northernmost
Canada, and East Greenland. The that lived in
those waters are very siniilar to those of the same ages in
western Europe and, likewise, during late Pliensbachian time.
hunged southward from a faunule dominated by Amaltheus
10 « faunule dominated by Hildoceratid genera.

During the Middle Jurassic. marine waters covered most of
the same areas as during the Early Jurassic as well as a large
area in the Western Interior Region. The ammonite succession,
as in Europe. changed southward from being mostly boreal in
Alaska to being mostly Tethyan in Mexico but from Oregon
southward it included some genera thai are indigenous 10 the
cavtern part of the Pacific Ocean.

During the Late Jurassic, marine waters covered most of the
sumte areas during the Middle Jurassic. They differed by with-
drawing from most of the Western Interior region of the United
States by the end of the middle Oxfordian and by extending
over a large area in the Gulf of Mexico region during and after
the late middle Oxfordian.

During the entire Jurassic those marine waters received a

aitery of sediments of which most have been fairly accurately
duzed by ammonites. Such dating has made possible reasonable
interpretations of the major events in the Jurassic history of the
North American continent.

RESUME

Pendant le Jurassique Inférieur. des eaux marines ont recou-
verte des régions qui sont présentement repéseniées par: le
Mexique méridional. le Sonora, le Névada, 'ldaho. la Colombie-
Britanique. I'Alaska méridionale et septentrionale, les régions
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les plus au nord du Canada et 'est du Groendland. Les ammo-
nites qui ont vécu dans ces eaux sont irés similaires a celles du
méme dge. en Europe de louest, et en outre, pendant la fin du
Pliensbachien. varient méridionalement d'un f le dominé
par Amaltheus d un faunule dominé par Hildoceratid genra.

Pendant le Jurassique Moyen, des equx marines recouvraient
encore la plupart de ces mémes régions de la période Jurassique
Inférieure ainsi qu'une grande partie de la région de l'ouest
intérieure. La sucession des ammonites, comme en Europe,
varie méridionalement d'un assemblage principalement boréal
en Alaska. & un assemblage Tethyven au Mexique. Cependani &
partir de ['Oregon et plus au sud, la succession ammonitique
inclus quelques genres qui sont indigénes & l'est de I'Océan
Pacifique.

Pendant le Jurassique Supérieur, des eaux marines occu-
paient toujours la plupart des mémes régions que précédem-
ment. Elles différent cependani a causedu recul des eaux de la
région interne de 'Ouest des Eiats-Unis, a la fin de I Oxfordien
moyen, el & cause du recouvrement dune grande partie de la
région du Golfe du Mexique durant et aprés la fin de Oxfordien
moyen.

Durant la totalité du Jurassique, ces eaux marines oni recu
une variété de sédiments pour la plupari datés assez précisément
par les ammonites. Ces dates ont permis une interprétation
raisonnable des événements majeurs survenus pendant le
Jurassique sur le continent Nord-Ameéricain.

INTRODUCTION

The interpretation and ideas presented herein are based
mainly on data concerning the J i i
and geographic occurrences in conterminous United States as
presented by the writer in 1976 and published in 1980 in U.S.
Geological Survey Professional Paper 1062. Since 1976, how-
ever, much additional data have been presented by the writerin
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Figure 1. Paleogeologic maps for the Jurassic of North America. a) Jurassic basins of depositions (maximal extent); b-d) Hettangian to
Pliensbachian seas and ite distributi




seven additional Professional Papers. Of these papers. five deal
with ammonites of Early to Late Jurassic ages obtained from
\arious parts of Alaska, one with ammonites of Bathonian and
Callovian ages from eastern Oregon and westernmost Idaho.
and one with ammonites of late Callovian to middle Oxfordian
ages from the Western Interior Region. Those Professional
Papers that have been published are listed in the References.
Detailed data showing the probable distribution of Jurassic
seas and the Jurassic ammonite succession in North America
have been presented previously (Imlay. 1980a. Figs. 1-15) and
are readily accessible to readers. The locations of the Jurassic
basins of deposition in North America are shown on Figure la.

EARLY JURASSIC AMMONITE SUCCESSIONS AND
BIOGEOGRAPHIC IMPLICATIONS

Hettangian ammonites have been found in western Nevada.
castern Oregon, southern Yukon, and in southern and northern
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Alaska (Fig. 1b). The ammonite succession in those areas
appears to be essentially the same as in western Europe (Fig. 2).
Theearliest Hettangian is represented by a fairly smooth species
of Psiloceras and by the ribbed subgenus P. (Fran:iceras): the
middle Hettangian by Waehneroceras and Discamphiceras:
and the upper Hettangian by Schlotheimia.

Sinemurian ammonites occur in the same area as Hettangian
ammonites as well as in east-central, southern, and northwestern
Mexico (Fig. I¢c). Their succession is, likewise, similar to that in
western Europe (standard zones in parentheses) except possibly
during the middle Sinemurian. which is not represented in most
areas in North America. Thus the basal European Sinemurian
zone of Arierites bucklandi (Bucklandi Zone) is well represented
by Coroniceras and in some areas by Arietites, Charmasseice-
ras, and Paracaloceras. The next higher zone of Arnioceras
semicostarum (Semicostatum Zone) is represented in most areas
by Arnicoeras and Coroniceras (Paracoroniceras). The next
younger zone of Caenisites turneri(Turneri Zone) has not been
identified in North America. The succeeding zone of Asteroce-
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Figure 2. Succession and correlation of Early Jurassic ammonite faunas in North America.
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ras obtusum (Obtusum Zone) may be represented by reporced
occurrences of Asteroceras in southern British Columbia (Fre-
bold and Tipper, 1970) and in Shasta County, California (San-
born, 1960, p. 11-14). The succeeding zone of Oxynoticeras
oxynotum (Oxynotum Zone) is represented by occurrences of
Oxynoticeras in Mexico (Erben, 1956, P1. 37, Fig. 1; Hallam,
1965) western Nevada (Hallam, 1965) northwestern Canada
(Frebold, 1964b), Table 1) and the Canadian Arctic islands. The
highest Sinemurian zone of Echioceras raricostatum (Raricos-
tatum Zone) is characterized by Echioceras and by the lowest
occurences of Crucilobiceras at many places from southern
Mexico to northern Alaska and to northeastern Canada (Imlay,
1980a, Fig. 13).

Pliensbachian ammonites have been found in North America
in the same general areas as the Sinemurian ammonites, but at
fewer localities in Mexico, Alaska (Imlay, 1981a) northwestern
Canada and Arctic Canada (Fig. 1d). The basal Pliensbachian
zone of Upionia j i(Ja i Zone) is possibly repres-
ented in southern Mexico and in western Nevada by ammonites
that are assigned questionably to Uptonia (Hallam, 1965). It is
probably rep d by Uptoniain southern British Columbia
(Frebold and Tipper, 1970), in the Wrangell Mountains in
southern Alaska (Imlay, 1981a, P1. 9, Figs. 14, 8, 12-16), and
on Lisburne Ridge between the Ipnavik and Anaktuvik Rivers
in north-central Alaska (Imlay, 1981a, P1. Fig. 17). This zone
is also represented in the Talkeetna Mountains in south-central
Alaska by one occurrence of Apoderoceras (Imlay, 1981a, Pl.
8. Figs. 14, 18-23). The zone of Tragophylloceras ibex (Ibex
Zone) is represented by the Wrangell Mountains at U.S.
Mesozoic Locality 28534 by Tropidoceras actaeon (d'Orbigny)
(Imlay, 1981a, P1. 8. Figs. 1-9) in association with Crucilobice-
ras (Imlay, 1981a, PI. 8. Figs. 10-12. 15-17). The succeeding
zone of Prodactylioceras davoei (Davoei Zone) is possibly
represented in the southern Yukon and in northern British
Columbia by Prodaciylioceras (Frebold. 1964b. P1. 3, Fig. 2)
in association with Becheiceras (Frebold, 1964b, P1. 3, Fig. 1.
P1.4.Fig. 1; P1. 5, Fig. 1). Itis possibly represented. also, in the
Wrangell Mountains by Prodactylioceras at the top of its range
above Tropidoceras.

The highest European Pliensbachian zones have been dated,
by the ammonite Arieticeras in areas between southern Mexico
(Erben, 1957; Hallam, 1965; Cameron and Tipper, 1981) and
southern Alaska (Imlay, 1981a). That genus in eastern Orgeon,
western and northern British Columbia, southern Yukon and
southern Alaska is associated with specimens of Protogram-
moceras, Fontanelliceras and Lepialeoceras that are identical,
or nearly identical with species in the Mediterranean region.
Those genera are likewise associated rarely with Amaltheus in
the Talkeetna Mountains of southern Alaska (Imlay and Det-
terman, 1973) but are fairly common in the Tulsequah area of
northwestern British Columbia and in the Whitehorse area of
southernmost Yukon territory (Frebold and Tipper. 1970).

A very different ammonite faunule occurs in beds of late
Pliensbachian age in northern and east-central Alaska, north-
western Canada, and the Canadian Arctic islands (Tipper,
1981; Imlay. 1981a). That faunule is dominated by the genus
Amaltheus., which is represented by the same species in the
same ion as in north n Europe and is not associated

with the Hildoceratid genera Arieticeras, Protogrammoceras,
Fontanelliceras, or Lepialoceras. These faunal differences
between northern and southern Alaska are identical with those
between northwestern Canada and areas to the south in the
southern Yukon and northern British Columbia. They are,
likewise, essentially identical with southward changes inammon-
ite assemblages between northwestern Europe and the Medi-
terranean Region (Donovan, 1957; Hallam. 1969). Evidently
the southern boundary of abundant Amaltheidae in Europe is
hundreds of kilometers farther south than the southern boun-
dary in Alaska and the southern Yukon. This difference could
be explained: 1) by faulting in which major blocks containing
Hildoceratid ammonites were moved far north of their original
positions (Jones, et al., 1977, Fig. 1; Coney et al., 1980, Fig. I;
Tipper, 1981), 2) by present latitudes being somewhat different
from those of Jurassic time, or 3) by variations in the latitudinal
position of faunal provinces due to changes in ocean currents.

Toarcian ammonites have been found in westernmost North
America north of Mexico in the same areas as the Pliensbachian
ammonites (Fig. 3a). The succession of Toarcian ammonites is
similar to that in western Europe. In western Nevada the
sequence from the base upward includes: 1) Nodicoeloceras of
early Toarcian age, 2) Catacoeloceras of early to late Toarcian
age, and 3) Grammoceras and Pseudolioceras of latest Toarcian
age. In eastern Oregon the late Toarcian is represented (1) by
Haugia and Polyplectus that correlate with the European zone
of Haugia variabilis, and (2) by Catulloceras of latest Toarcian
age. In the Talkeeta Mountains of southern Alaska the lowest
lower Toarcian is represented by Dactylioceras and D. (Ortho-
daciylites) kanense; the upper lower Toarcian by Harpoceras cf.
H. exaratum and Eleganticeras; the lower upper Toarcian by
Haugia, Brodeia and Pseudolioceras; and the uppermost Toar-
cian by Grammoceras and Pseudolioceras (Imlay, 1981a). In
the DeLong Mountains of northwestern Alaska the lower part
of the lower Toarcian is represented by Daciylioceras (ortho-
dactylites) and the upper part of the lower Toarcian by Harpoc-
eras and Eleganticeras.

These ammonite occurrences show that during Early Jurassic
time marine waters from the Pacific Ocean extended as much
as 800 kms east of the present western margin of the North
American continent (Figs. la-c, 3a). In southern Mexico the
sea extended northeastward from the Pacific Ocean nearly as
far as the Tampico area during Sinemurian and possibly during
Pliensbachian times. In extreme northwestern Mexico the sea
extended eastward several hundred kilometers beyond the
present western margin of Sonora. Farther north the sea
extended eastward into areas that now include the western half
of Nevada. westernmost Idaho and southwestern British
Columbia where the sea attained its maximum spread. In
southern Alaska the sea extended northward and eastward at
least 320 kms.

In the Arctic region during the Early Jurassic marine waters
transgressed southward nearly 300 kms into areas now repres-
ented by northern Alaska and extreme northwestern Canada.
The Arctic sea also extended southward into the area of nor-
thernmost Arctic islands during Si ian to Toarcian times
and into marginal areas in East Greenland during Pliensbachian
and Toarcian times.
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Figure 3. Toarcian to Callovian seas and ammonite distribution in North America.
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Figure 5. Late Jurassic basins of depositions and ammonite distributions in North America.




the Gulf of Mexico. Ammonites of that age, however, are
sommon in the highest marine Jurassic beds in the Western
Interior region. are fairly common from southern British
Columbia northward and have not been found south of an
occurrence of Cardioceras (Scarburgiceras) on the east side of
the Snake River in westernmost Idaho about 6.4 kms south of
the northeast corner of Oregon (Imlay. 1964a).

In contrast. during late middle to late Oxfordian time (Fig.
sb). ammonites became common: 1) in the Pacific Coast
Region: 2) in areas now represented by southern. central,
northcentral and northeastern Mexico: 3) in an area bordering
the Gulf of Mexico on the west and north; and 4) in western
Cuba. Ammonites of that age have never been found in the
Western [nterior Region of the United States where continental
beds were deposited nearly as far north as the Canadian border.
They do occur, however, in Canada a little northwest of Glacier
Park near the boundary between Alberta and British Columbia.

The Oxfordian ammonite succession in North America (Fig.
6) likewise differs markedly latitudinally. From Arctic Canada
and Alaska southward as far as southeastern Washington the
early to middle Oxfordian is represented mostly by the Boreal
ammonite Cardioceras (Scarburgiceras) which is succeeded by
C. (Subvertebriceras) or by C. (Cardioceras). The next younger
late middle to late Oxfordian is represented by Amoeboceras
( Prionodoceras) in association with the Boreal bivalve Buchia
oncentrica (Sowerby) (Imlay. 1980a). In addition, in southern
Alaska the Tethyan ammonite Dichotomosphinctes of late
middle to late Oxfordian age occurs in association with Buchia
concentrica on the Alaska Peninsula (Imlay. 1961) and in the
Iniskin Bay area west of Cook Inlet (U.S. Geol. Survey Meso-
70ic loc. 22449) (Imiay and Detterman, 1973). Similarly in the
Western Interior Region of the United States the earliest early
Oxlordian is represented by C. (Scarburgiceras). C. (Malio-
riceras)and Quenstedioceras (Pavloviceras) and the latest early
Ontordian by Cardioceras cordiforme (Meek and Hayden).

I'he presence of Buchia concentrica (Sowerby) in northwestern
Montana (Imlay. 1956) on the south edge of Glacier National
Park shows that beds of Middle Oxfordian to Late Kim-
meridgean age occur there at least locally. Its association with
Cardioceras (Scoticardioceras) at USGS Mesozoic locality
I7h41 (Imlay. 1982) at the south edge of the park is good
sw.alence of an age not later than early Middle Oxfordian.

In contrast to this ammonite sequence that is mostly of
Boreal origin. the late middle to late Oxfordian in Oregon.
California, Mexico. the Gulf Region of the United States. and
Cuba includes ammonites of Tethyan origin (Imlay. 1980a)
such as Discosphinctes. Dichotomosphincies, Orthosphincies.
Ohetoceras, Euaspidoceras and Aspidoceras. These genera in
California. Oregon and Mexico are associated with the bivalve
Huchia concentrica (Sowerby) of Boreal origin but not with
4mmonites of Boreal origin except possibly for one occurrence
ol Amaoeboceras reported by Burckhardt (1930) from a locality
near San Pedro del Gallo in north-central Mexico.

Kimmeridgian ammonities have been found in North Amer-
I€a in the same areas as late Oxfordian ammonites (Fig. 5c).
During late Kimmeridgian time. however. they became more
“estricted westward in their distribution along the Pacific Coast
"7 '™ northwestern Mexico to southernmost British Columbia.
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This change apparently coincided with an e.largement of the
area undergoing continental deposition in the Western Interior
Region and with a western expansion of the land area lying
west of that region.

The Kimmeridgian ammonite succession in North America
differs latitudinally from Boreal in the Arctic Regions to
Tethyan in Mexico. From the Arctic regions southward to
southern British Columbia the beds of that age are characterized
by the Boreal ammonites Amoeboceras. A. (Amoebites), and
A. (Prionodoceras) along with the bivalve Buchia concenirica
(Sowerby) at the top of its range (Imlay. 1980a). With these
taxa in southern Alaska from the Talkeetna Mountains
southwestward to the middle of the Alaska Peninsula occurs an
abundance of Phylloceras, which genus is characteristic of the
Tethyan and Pacific Realms. Much farther south the ammonite
Amoeboceras (Amoebites) has been found in association with
Buchia concenirica in east-central California near the Cosumnes
River (Imlay, 1961). Still farther south in northwest Mexico,
Amoeboceras occurs with the Tethvan ammonite /doceras
throughout 152 meters of beds and at the top of its range is
associated with the bivalve Aulacomyella of middle to late
Kimmeridgian age (Imlay. 1980a).

The Kimmeridgian ammonite sequence in southern, eastern
and northcentral Mexico from the base upward is characterized
by: 1) Ataxioceras. Rasenia and Sutneria; 2) Idoceras; and 3)
Glochiceras in association with Buchia concentrica (Sowerby)
and B. mosquensis (von Buch) (Cantu Chapa. 1971; Imlay,
1980a). These ammonites represent the early and most of the
late Kimmeridgian. The association of B. concentrica with B.
mosquensis indicates a middle Late Kimmeridgian age.

A similar ammonite sequence obtained from the subsurface
and from outcrops in the southeastern and southcentral United
States also includes Haploceras. Metahaploceras. Nebrodites
and Physodoceras (Imlay. 1945). All of these genera plus many
others occur in Kimmeridgian beds in Mexico (Burckhardt,
1930) and represent the Tethyan Realm.

Tithonian ammonites have been found in North America in
the same areas as late Kimmeridgian ammonites (Fig. 5c. d).
The major difference in faunal distribution occurs in the Pacific
Coast Region from Baja California northward to southwestern
Oregon where ammonites of early Tithonian age have not been
found but where ammonites of late Tithonian age occur at
many localities (Imlay and Jones. 1970).

The Tithonian ammonite succession in North America like-
wise differs markedly from north to south (Fig. 6). In most
places in Alaska and Canada. Tithonian ammonites are rare
but the bivalve Buchia is common. Cc ly. the molluscan-
succession is characterized by species of Buchia, which from
bottom to top. are represented by 1) Buchia mosquensis (von
Buch) in association with 8. rugosa (Fischer) of late Kimmer-
idgian to early late Tithonian age: 2) Buchia piochii in the
Canadian Rocky Mountains occurs in beds similar to those
that have yielded the ammonite “ Tiranires™ of about early late
Tithonian age (Frebold. 1964a) and 3) Buchia fischeriana and
B. unschensis which in Arctic Canada are associated respectively
with Dorsoplanites and Craspedites (Jeletzky. 1966; Frebold.
1961).

In addition. the early Tithonian on the Alaska Peninsula is
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repr d by the ite Aulacosphinctoides in association
with Buchia mosquensis (von Buch) and B. rugosa (Fischer)
(U.S. Geol. Survey Mesozoic loc. 29254) and is probably
represented by one ammonite that resembles Subplanites (U.S.
Geol. Survey Mesozoic loc. 29255). The late Tithonian on the
peninsula is represented by Buchia piochi(Gabb). B. fischeriana
(d'Orbigny). B. unschensis (Pavlov). and possibly by an
ammonite resembling Phy/loceras knoxvillensis Stanton (Stan-
ton. 1895: Imlay and Jones. 1970).

The Tithonian sequence in western California and south-
western Oregan is entirely of late Tithonian age. It is character-
ized basally by the ammonite Kossmatia in association with
Buchia piochii (Gabb). Its upper part is characterized by
Substeueroceras. Proniceras, Spiticeras and Parodontoceras.
This sequence rests unconformably on beds of Kimmeridgian
age (Imlay and Jones. 1970).

The early Tithonian in eastern and northern Mexico is
represented basally by Hybonoticeras of latest Kimmeridgian
and earliest Tithonian age. Above follows a much thicker
sequence of late early Tithonian age that is characterized by

suchammonites as § irgarospninctes, Aulacosphinctoides, Sub-
planites and Maczapilites. Above follow beds containing the
same ammonites as occur in late Tithonian beds in California
plus many other genera (Imlay. 1980a).

The Tithonian ammonite sequence in the Gulf Region of the
United States appears to be nearly identical with that in Mexico.
The early Tithonian is probably represented by a single speci-
men of Virgatosphinctes; the late Tithonian by Parodontoceras,
Hildoglochiceras, and Micracanthoceras: the early late Titho-
nian by Durangites; and the late late Tithonian by Substeueroc-
eras, Proniceras and Aulacosphincies.

EXTENT OF LATE JURASSIC SEAS IN
NORTH AMERICA

The occurrences of these ammonites of Late Jurassic age
show that marine waters covered nearly the same areas in
Canada, Greenland. and Alaska as during the Middle Jurassic
(Fig. 3. 5). Farther south, however, several major changes
occurred in the extent of the seas. First, in the Western Interior
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Figure 6. Succession and correlation of Late Jurassic ammonite faunas in North America.



region. the inland sea extended a little farther eastward during
earlv Oxfordian time than it had previously. but then withdrew
':mo.lhe Montana area during middle Oxfordian time and as far
west as westernmost Alberta during middle late Oxfordian
time. Its withdrawal was followed by deposition of continental
sediments (Morrison Formation), whose basal beds range in
age from late middle to middle late Oxfordian and whose
deposition continued during most. or perhaps all of the
remainder of the Jurassic.

Second. along the Pacific Coast Region of the United States
and northwestern Mexico the Late Jurassic sea did not extend
as far inland as the Middle Jurassic sea and apparently withdrew
west of the present land area from latest Kimmeridgian to
carliest Tithonian time.

Third. in the Gulf of Mexico region occurred deposition of
thick masses of salt. anhydrite and some red beds that are
probably of late Callovian and early Oxfordian ages (Imlay.
1943, 1980a: Viniegra, 1971). The marine waters that furnished
the salt could have come from the west through southern
Mexico. or from the east in the area between Florida and Cuba,
or from both directions.

Fourth. the Gulf of Mexico was formed during late middle
Oxfordian to late Tithonian times as shown by the presence of
thick marine sediments of those ages throughout much of
southern, central and northern Mexico and much of the south-
ern United States from Texas to Florida.
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ABSTRACT

The Triassic-Lower Jurassic sedimentary sequence in the
Gruand Banks subsurface and in outcrop sections in the Lusitan-
iun Basin of western Portugal are closely similar. Major vertical
changes of lithology in both areas, from red beds and evaporites
through shallow marine dolostones and limestones 1o calcare-
ous shales, are synchronous within the limits of biostratigraphic
resolution. Portuguese latest Pliensbachian beds are more cal-
careous and less shaly than below and above and indicate a
slightly regressive cvcle, as in France and England. The Early
Toarcian bituminous shale of northwestern Europe did not
vytend 1o Portugal and the Grand Banks.

Foraminifer and ostracode assemblages of Portugal and the
Grand Banks have many taxa in common and allow for the
recognition of three zones in each area; the Zone of Involutina
liassica recognized in the Grand Banks is considered equivalent
1o the Zone of Frondnculana lcrquemn of the Lusitanian Basin
which corresponds 1o the lard zones of Raricos-
tatum through Tenuicostatum (| Iale\l Smwnunan-earhe:l Toar-

iun). The Zones of Bairdiacypris sp. and Lenticulina dorbignyi
dre common to both basins with age ranges of Early through
Middle Toarcian and Late Toarcian-Aalenian respectively. The
Grand Banks and Portuguese foraminiferal assemblages form
part of a cosmopolitan Early Jurassic microfauna which spread
throughout the world's epicontinental seas before continental
fragmenmtation.

RESUME

H v a une ressemblance remarquable enire les séries sédimen-
taires triassiques et furassiques inférieures des Grands Bancs de
Terre Newuve et les affleurements du Bassin Lusitanien du Por-
tugal. Dans les deux régions, les changements veriicaux majeurs
de la lithologie, des grés et argiles rouges et évaporites a travers
lex dolomites marins d'eau peu profonde aux argiles calcaires,
vont synchrones dans les limites de la résolution biostratigra-
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phique. Les dépots lusitaniens du Pliensbachien supérieur sont
plus calcaires et moins schisteux que les dépots au dessous et au
dessus et indiquent un cycle légérement régressif el qu'en France
et en Angleterre. Les argiles bitumineux du Toarcien inférieur
du nord-ouest de I'Europe ne sont pas étendus au Portugal et
aux Grands Bancs.

Les assemblages de foraminiféres et d’ostracodes du Portugal
et des Grands Bancs soni trés coniparables et permettent de
reconnaitre trois zones dans les deux régions. La Zone d’Invo-
lutina liassica des Grands Bancs est considerée comme é1ant
équivelante a la Zone de Frondicularia terquemi du Bassin
Lusitanien qui correspond aux zones d ammonites de Raricos-
tatum jusque‘au Tenuicostatum (Sinémurien supérieur au
Toarcien inferieur). Les Zones de Bairdiacypris ef de Lenticulina
dorbignyi sont communes aux deux bassins et s'étendent
respeciivement du Toarcien inférieur a I' Aalenien. Les assemb-
lages foraminiféres du Portugal et des Grands Bancs sont partie
d'une microfaune cosmopolii du Jurassique inférieur qui
s'est étendue a travers les mers épicontinentales du monde
avant la séparation des continents.

INTRODUCTION

Pre-drift reconstructions of the North Atlantic continental
margins indicate that before the onset of sea-floor spreading the
Lusitanian Basin of central Portugal was in close proximity to
the Grand Banks of Newfoundland basin(s). Just how close
these two areas were is still uncertain (Fig. 1). Kristoffersen
(1978) shows a gap of several hundreds of kilometres between
the southern Grand Banks and Iberia, while Le Pichon er al.
(1977) and the Groupe Galice (1979) present somewhat tighter
reconstructions in which Iberia has been moved westwards
along the North Pyrenean fault. Laughton (1975) and Wilson
(1975) have produced the closest reassembly by arbitrarily
shuffling Orphan Knoll. Galicia Bank and Flemish Cap into
the gap between Porcupine Bank and the Labrador Shelf.
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