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Continental rifting and crustal thinning look place between North America and Africa during 
the Triassic and Early Jurassic , and sea floor spreading began in the Early 10 Middle J urassic. 
Very rapid and variable subsidence a long the continental marsin off the eas tern United States 
during the Jurassic was conl rol1ed by transverse fra cture zones, which segmenled the margin 
into four major sedimentary basins - the Georges Bank Basin. the Balt imore Canyon Trough . 
the Carolina Trough , and the Blake Plateau Basin. 

Upper Triassic tO Lower Jurassic evaporite deposits (induding salt) have been drilJed in 
Georges Bank Basin, and linear chains of salt (1) diapirs have been found along the East Coast 
Magnelic Anomaly in the Carolina and Baltimore Canyon Troughs . The maximum thicknesses 
of undeformed postrift sedimentary units in these basins are 7, 13, 11, and 12 km respectively. 
The thickness of deformed synrift sedimentary units (sediments depos ited during ac tive 
rifting) within faulted Triassic grabens beneath these basins probably ellceeds 5 km in sorne 
places. Gravi t y model s across the Ihree northern basins indicate that 8 to 1 5 km of transitional 
crust underlie the basins. The transitional crust probably was formed by extension and 
thinning of the pre-existing continental crus!. Thicker transitional crust (15 to 25 km) that 
underlies the 35().km-wide Blake Plateau Basin may indude milled continental f ragments and 
extensive volcanics. An eastward jump of the spreading center from beneath the wes tern 
Blake Plateau to the Blake Escarpment 10 to 15 rn.y . afler initial cont inental separation 
appears 10 have caused this anomalously wide basin. 

D eCO/lOI. A c /a . 1981. Proceedings 26'h International Geologieal Congress. Geology of 
continental margins symposium , Paris, Jury 7-17 , 1980. 11 -19. 

Structure profonde et évo lution de la marge cont inentale au large de l'est des 
États-U nis. 

Le rihing continental et l"amincisseme nt crustal sont advenus entre I"Amérique du Nord et 
J'A frique durant le Triassique et au début du J urassique, et J'expans ion océanique a comme ncé 
entre le Jurassique Inférieur et le Jurassique Moye n. Une subs idence très rapide et tr~s 
variable le long de la marge continentale au large de J'est des Ëtats .Unis, au Jurassique , a été 
contrôlée par des zones de fractu re transverses qui onl séparé la marge en quatre principaux 
bassins sédimentaires: le bassin de Georges Bank. la dépression du canyon de Baltimore , la 
dépressio n de Caroline et Je bassin du plaleau de Blake. 
Les dépôts évaporil iques (y compris le sel) du Triassique Supérieur e t du Jurassique Inférieur 
ont été forés dans le bassin de Georges Bank . et o n a trouvé des chaînes linéaires de diapirs de 
sel le long de l'Anomalie Magnétique de la côte es t dans les dépressions de Caroline e t du 
canyon de Baltimore. Les épaisseurs maximales des uni tés sédimentaires .. post-rift IO, non 
déformées dans ces bassins, mesurent respectivement 7, 13, 11 et 12 km. L·épaissellt des 
unités séd imentai res . post-rift " déformées (sédiments déposés durant la phase active du 
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rifting) dans les grabens faillé) du Triassique sous çes bassins déplisse probablement 5 km . Le~ 
modèles de gravité à travers les trois bassins du Nord montrent que 8 à 15 Km de croûte 
intermédiaire sont sous· jacents au basSÎn. Il est probable que la croû te intermédiaire a été 
formée par J'extension et l'amincissement de la croûte continentale pré-existante. Il se peut 
que la croûte intermédiaire plus épaisse (15 à 25 km) qui est sous- jacente au bassin du plateau 
de Blake , comprenne des fragment s continentaux el volcanique~. Un saut vers J'est du cenlre 
d'expa nsion de la panie sous-jacente depuis le plateau de Blake occide ntal vers J"escarpement 
de Bl like. 10 à 15 millions d'années après la sép,muion continentale Înitiale . semble a \ Olr r.: réé 
ce bassin anormalement large . 

(Xt'lIIlnl. A c ta. 19K1 . Actes 26c Congrès International de Géologie. colloque Géologie des 
marges çontinentales. Paris. 7-17 juil. 1980. 11-19. 

INT RODUCTION 

Geophysical surveys and oil-explora tion drilling along the 
United States Atlantk continental margin during the la~t 
5 years are begÎnning to answer many questions çonçerning 
its deep structure and how it evolved during the rifting and 
e:lrly sea floor. spreading stages of the separation of t hi ~ 
region from Africa. Earlier geophy~ical studies of the 
Uni ted S taTes continental margin used marine rcfrac tion 
(Ewing t'I al .. 1950: Drake ell/I., 1959 : Hersey ela/ .. 1959: 
Shcridllfl el al., 19(6) and submltrine gravit y measuremenb 
(Worze1. Shurbet. 1955). S ingle·channel seismie-rcflection , 
marine magnetie . aeromagnetic, and continuous gravit y 
measur~ments became avai lable duTing the 1960' 10 (Ewi ng 
el al . . 1966 ; Taylor et (JI .• 1968: Emery et (1/ .. 1970). 
Interpretat ions of the margin based on proprietary oil 
company multichanncl data began to appear in the carly 
1970·s. These inte rpretation~ ~uggested tha! bas ins çonlai
ninJo: a~ much as 12 km of sedimentary rocks underlie the 
Continental Shelves (Emery, Uchupi , 1972: Mallick et al .• 
1974: Sheridan , 1974). In 1973. the US Geologie:11 Survey 
contracled the first public1y available multichannel seismic 
profiles (Sehlee et al .. 1976). The rirst exploration leases for 
the Out~r Continental Shelf orr New Jer~ey were granted in 
1976 , and drilling of the firs t exploration wells bcgan in 
1978. 

Betw~en 1973 and 1978. the Geological Survey CUSGS) 

Hs ure 1 

collected or con tmçted approximately 20.000 km of multi· 
channel seismic rdlection da ta (Fig. 1 : from Folger el/li .. 
1979). 185,000 km of aeromilgnetie data (Klilgord, 
Behrendt. 1979). 39,000 km of marine gravi t y profiles 
(Grow et al .. 1979 A). and three deep.refractions profiles 
(Sheridan et al., 1979). Drill hole information from five 
Continental Offshore Stratigraphie Te~t (CaST) wells has 
been rcleased sinee 1978 (Fig. 1), and more than 
25 commercial exploration welb have been drilled . 
Although many intcrpreta tions of individual basins and 
segments of the margin have been published (Schlee el al .• 
1976: 1977 ; Grow, Murkl. 1977: Dillon et (II .. 1979: Grow 
el al .• 1979 B : Grow , 1980: Sch lee. Grow, 1980). prelimi· 
nary syntheses o f the entire margin' s s truct ure and evolu
tion are just beginning tO be possible (Kli tgord. Behrendt. 
1979: Folger ell/I .. 1979 : Schlee el al .. 1979: Grow el tll .• 
1979 M . 

A preliminary synt hes is of these da t,t has delineated four 
major troughs or basins ( Klitgord, Behrendt. 1979). From 
Norlh 10 South . Ihcse oos ins a rc the Georges Oank Ua~in, 
the Baltimore Canyon Trough , the Carolina Trough . and the 
Blake Plateau Bas in (Fig. 2). This paper is a brier summllry 
of information on each of the~e basins . incorporating sorne 
of the most recently available ~ebmÎç and drill hole data. 
We have se lected the most representativc profiles Ihrough 
the ce nter of cach of the fo ur major basi ns in order tO 
demonstrate how the deep c rustal and sedimentary s tructu
res acro~~ the oçean-continent t ran~ition zone evolved. 

•• . ~ 
fj':: 

-.-
-. 

Mllltlc/Ill/lllel.reimlit· refleclj(1II profill'S col/(clt'd {()r Il,e US GI'()IQg;col Sun',,)" be/"ul! 1973 lllld 1978 ({rum f'(I/Reret al., ''''79). Drill .rill'l {rum 
DSDP alld COST ... ells art' a/s() fI'o"·II. 
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Fillure 2 
L.ocalian 01 Gtor~s Bunk Basill, Ha/limore 
Canyon TrQugh , Carolina Tro ugh, and Ihe Blake 
P/meau Basin a/ong Ihe cllnl/nental mors;n 011 Ille 
Easlern Uniled Stalu, Infom,ation baud on mulli
cI",,,,,,1 seismic und aeromagrztl;C resul15 (jrom 
Klilgord, Hehrendl, /979). NOI~ carrelmlo" 01 
basin bmmdaries .... i,ll Iraclure zones. Major 1ft//'· 
lure ~unu a/so sho ... abrupl chill/S's in Ihr Fru·air 
SftJ,'il)' anomalies along the lenlllh ollhr margi" 
(Gro ... et ill" /979 A). 

TH E CA ROLI NA T ROUG H 

36"N 

"" 

The Carolina Trough is upproximately 80 km wide and 
400 km long and contains as much as 11 km of Jurassic tu 
recent sediment. It lies nOrlh of the Blake Spur fraClUre 
zone between the E<lst Coast Magnetic Anomaly (ECMA) 
on the southeast and thc Brunswick ,\1:Ignet îc Anomal y 
(OMA ) on the northwest (Klitgord , Bchrendt, 1979; Dillon 
el lrl., 1979). Wc will s tart our discussion of the US Atlantic 
margin with the Carolina Trough because 1) it has the 
narrowest and simple.!>t transition zone from continent;tl 10 
oceanic c rust ; 2) the Se p<lrat ion of North American and 
Arrica here appears to h<l vC becn a s imple pUlling apart uf 
the continents withoui oblique or Il"dnslalional complica· 
tions ; J) the Mesowic lineations here a re parallel 10 the 
pre-ex isting Paleozoie tcctunic IÎneations ; und 4) thcrc is no 
evidence of llny .~econdary volcanism or tec tonism that has 
affected the Irough itse lf. 

The rirst publicly aVllilable multichllnnel profile ltcross the 
trough was the IPOD (International Phase of Ocean Drîlling) 
lioc which crossed the northern part of the Irough (Grow, 
Mark!. 1977). The IPOD linc showed three dillpiric structu
res near the ECMA ; approximatcly 20 other d iapirs hllve 
since been found alonl-: the ECMA in the Carolina Trough 
(Grow et al., 1977 : unpublished USGS scismic lines oblai· 
ned during 1979). T he dillpirs are inferred be salt on the 
basis of a smalt salinity anomaly de tected over o ne diapir 
ltnd the presence ol salt a long Ihe margin from the Grand 
Banks 10 Nova Scotia (Jansa. Wade , 1975) a nd to Geor~oes 
Bank (Amato. Simonis. 1980). Three addilîonal diapiric 
Struc tures hllve been lound along the ECMA in the Balti
more Canyon Trough, and salt has been drilled in one 
exploration weil near these structures (Grow. 19HO). A 
gravit y m()(lc l nlong the IPOD line (Fig. JI shows the 
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position of the Carolina Trough in re lation to the ECMA , 
the diapirs, and the inferred ocean-continental cruslal 
s truc ture (D. R. Hutchinson. J. A. Grow, unpublished 
data). The gravit y modeli ng procedure and assumptions are 
similar 10 those of previously published modets of Bal timore 
Canyon Trough and Georgcs Bank Bas in (Grow et III .• 
1979 A). Note thm the crust between the ECMA and the 
Blake Spur Anomaly (Fig. 2) appears to be thin and is 
infe rred 10 be oceanic whereas the Carolimt Trough is 
underlain by tmnsitional thickness c rust (H to IS km thick). 
The diapirs and ECMA are present at the boundary betwee n 
the trans itional crust and the oceanic crust. The western 
flank of the Carolinu Trough is marked by a hinge zone jus t 
east of the BM A Ihat appears 10 be underlain by crust thal 
shows an abrupt change in thicknes5 . 

The beSt publicly availablc mult ichannel profile across the 
Carolinn Trough obtained to da tc is tine 32 ~outhelt s t uf 
Cape Fear (Fig . 4, see Fig. 1 fo r location ). Line J2 is 'lui te 
s imilar to the IPOO line . bUl continental basement and a 
Triassic graben arc cleltrly eut by a "breakup unconlor
mit y'. (Falvcy, 1974) or " pos lrifl unconformity" (Dillon 
et al .. 1979) ; the postrift Jurassic and younger sedimentary 
unit s lie above the unconformity. l'reri fl or synrift sedimen· 
tary units (sed iment s deposited berore or duri ng active 
r ifting respectively) appcar tO be present bcneath the 
unconformity in Il Triassic (and Early Jurassic 1) grabe n. A 
diapir a lso is present a t Ihe EC MA o n line J2 and the 
Jurassic shelf edge is about IS km landward of the axis of 
the ECMA (Fig. 4). A composite crus lal section nlong 
li ne 32 (Fig. S ; D. R. HutchiMon. J . A. Grow, unpu
blished data based on li gravit y model) reveals a c rustal 
s truct ure very s imillir 10 tha t o f the IPOD model (Fig. 3). In 
bat h tine J2 and the IPOD profil es. the Carolin:! Trough is 
undcrlai n by tmnsilionltlt hickness c rust bounded by abru pl 
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Figure 4 
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Figure 3 
Grlwiry mode! oerou Carolina Trough alang IPOD 
mu/rie:honnt/ sâsmie profilt (from D. R. HUlc:hinsDrr. 
J. A. Oro .... unprrblishtd dOla. 1980). Nolt tllIl/ Iht 
l1·km-dup Carolina Trough lits btl ... ttn Iht 
8runs .... ick Magnttic ..... nomaly a"d rht Easi Coasl 
Magntlie Anoma/y (ECM ..... ) and is undtr/ain b )' tfl:I1U;. 
tlona/ crust 8·15 km rhick. Aiso rtott thin actanic crusr 
urtdtr/yirtg Conrintrt lal Rist stdimtnlS btrlo'un Iht 
ECAI ..... and rht Blakt SpUT Anomil/y. Thftt diopirs 
(5011 ?) .. ·tft obstn·td ntar Ih t ECAt ..... on th t IPOD 
profilt (Cro .... Afarkl. 19n). and 20 otha diapirs hm·t 
nll '" bun lound alang Ih t ECMA . 

Mull iehanrttl stismie dtpth stClian acrou Cilrolirta Trough tl/ong pan of li", J2. 

Figure 5 
Compasilt gtologic $telion oerou C/lrullrt/l Trough 
il/ong mUllichtlnn,1 lint 32 (Fig. 4): duptr erusta/ 
slruelUrt is btlsed on srtl~it)' modtling (D. R. HUl ehin· 
son. J . A. Crow. unpublishtd data. 1980). NOIt Ihal 
tht " hingt zont" "tilr tht Brunswick Magntljc Ana · 
mal)' is undtr/ilin by a" abrupl changt in dtpth 10 tht 
Moha. AnOlhtr /lbrupl changt in dtplh la Iht Moha 
oeeufS rttar tht ECMA .... hich has il singlt diapir al irs 
a,(is (Fig. 4). Tht Jurassie: shtlf tdgt s )'sum is aboui 
15 km norlh,,·tSI ol ,ht ECMA .... hutas Iht prt$tnl 
shtl! edgt (2()().m dtplh comour) is 100 km fanhtr 
/andlo'ard. Auuming thallht ECAtA marks Iht initial 
oetan-conlintnl boundory, Iht shtl! tdgt rtmaintd 
fItar Iht irtitla/ bou"dar>, during tht JurasJÎe: and 
CUlaC"lOus and Ihl" u lrtaud duri"g the Tenia,y. 
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transilions _ seaward into thin oceanic c rusi al the ECMA 
and landward into thick continental crust near the BMA . A 
prominent hinge zone occurs near shot point 3,000 in line 32 
(Fig. 4), just east of a low-densit y Triassic (1) graben and 
direclly above the very abrupt change in depth 10 the Moho 
(160 km distance as shown on fig. 5). 

The Carolina Trough a nd the transitional thickness crust 
underlying il a re unique in that the transition zones al the 
ECMA and BMA are very narrow. but broader zones of 
transilional lhickness c rust have been observed bcneath the 
Baltimore Canyon Trough a nd Georges Bank Basin (Grow 
cr al .. 1979 A). Furthermore. although the hinge zones seen 
on Iines ]2 and IPOD are dearer and more abrupl than on 
mosi o ther profiles . similor hinge zones can bc seen along 
the inner edge of the olher Ihree basins. 

BALTIMORE CANYON TROUG H 

The Baltimore Canyon Trough lies bcneath Ihe OUler 
Continental Shelr belween Virginia and New Jersey. It 
varies in width from 50 km off Virginia 10 150 km wide a rr 
New Jersey. and in deplh (rom 10 km off Virgi nia to more 
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than 13 km deep off New Jersey with an abrupt increase in 
width and depth north of Delaware Bay (Kli tgord. 
Behrendt. 1979). The soulhern Baltimore Ca nyon Trough is 
similar 10 the Carolina Trough in that the separation from 
Airiea was a direct pulling apart , but the similar ilies 
decrease northward where the trough and zone of transit io
nal crus t are wider. 

MuJtichllnnel seismic-profile 25 (Fig. 6) crosses the Balti
more Canyon Trough at ils wides t and simplest Tegion . In 
this area. a 40-km progradation of the sheJf edge look place 
during the Jurassic and was followed by a 20 km Tetreat of 
the shelf edge during the Tertiary. The 4.82] m deep 
COST B-3 weil was drilled 10 km norlh of line 25 and 
penetrated Middle Jurassic horizons near t.he bollom 
(Amata . Simonis, 1979; Scholie. 1980). SubhorizonlaJ 
refleClors. presumed 10 represent undeformed poslrif( 
deposilS are present down to 13 km depth (Fig. 6). and 
synrifl (TriassÎC and Jurassic?) deformed sedimenlary 
rocks 8re interpreted bctween 13 and 18 km depth (Grow. 
1980). 

A geologic secl ion (Fig. 7) across Baltimore Canyon Trough 
summarizes the linc 25 and CaST B-3 data. Sorne salt 

cr / ï~"~ A.o_"\ ~ ~ ~ fi 

FigLire 7 
Composite geolagic section ocross Boltimort Canyon 
Trougll olons Une 25 (reg. 5 and 6) ; moflc and s(llt 
intrusions ore projected Irom nortll ollinf 25 (front ara .... 
/980). 

Figure 6 
Multicllonntl seismic deptll section ocrou "'idut and 
dupest pon 01 Ba/timore Canyon Trougll 010n8 part 01 
/ine 25 ntar til t COST B·J .,.,ell (from Oro .. •. 1980). Nolt 
relraction ~alues 017.1-7.21.:mlsec. which imp/y thal tlle 
OCtanir: crUSI continuts up to til t ECMA . Anumin", tllal 
Ihe ECMA marks IlIt Inilialoceon-conlinenl boundory, the 
lurouic sllell edge appeorJ to IIOI'f prograded 40 km oui 
ol'er Ihe Lo,,·u lurassic DCeonir: cru/ in tlais Ofto. Carbo_ 
nate bonI.: or fttl SlfflCIUftS arf inle'Pre/ed la lie %ng IlIt 
Jurassic ond Lo"'cr Cft/octoU! shell edge. 
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struclures and a mafic intrusion slightly northeast of Hnc 25 
have been projected to iIl ustrate the types of structures În 
the trough (Grow . 19KO). The hinge zone seen clearly in the 
C;trolÎna Trough (Fig. 3. 4. 5) is jus t landward of the 
northwes t end of tine 25 (Fig. 7). near the coastline. Refrac
tion profile:. have established that a 7.1-7.2 km/s. refractor 
lies at 13 to 15 km deplh beneath the upper rise and s lope; 
this reflec lor ÎS interpreted to indicate the top of oceanic
crust (layer 3) (Sheridan el al .. 1979). Note that the 
7.1-7 .2 km/s. refractor conlÎnue:. north·westward 10 the 
ECMA (Fig. 6), which marks the land ward edge of oceanic 
crust (Keen. 1969 : Kl itgord. Behrendt. 1979 : Sheridan 
el (li .• 1979 ; Grow et al .. 1979 A). 

The Baltimore Cunyon Trough off New Jersey is the only 
area along the US Atlantic margin where the Jurassic or 
younger shelf edge appears to have prograded sellward of 
the ECMA onto the Lower Jurass ic oceanic ç rusi. 

GEORGES BANK BASIN 

Georges Bank Basin formed as a result of an oblique 
separation from Africa ; the ocean-continent boundary 
marked by the ECMA is at a 30 to 40 degree angle with 
respect to Paleozoic and Triussic tectonic IÎneations (Fig. 2). 
The basin is e longate along its SOUlhern border. but its widt h 
ranges from 60 km \0 140 km because of several Triassic 
synrirl grabens thal splay off the main trough a\ various 
angles. Although the pos trift sedimentary units reach a 
maxim um thickness of about 7 km. synrift troughs at Jeast 
11 km deep underlie parts of the bas in (Schlee ellli .• 1976 : 
1977 ; Klitgord. Behrendt. 1979: Uchupi , Austin. 1979). 
The COST G-l weil penetrated to 4,900 m. passed through 
Middle and probably Lower JurassÎc dolomitic sandstones 
and cnlered lower Paleozoic metamorphic ba:.emenl rocks 
(A mato. Bebout. 1980). The COST G-2 weil penetrated to 
6.669 m, passed through Upper and Middle Jurassic carbo
nate depos its and ended up in Upper Triassic or Lower 
Jurassic dolomites a nd e va porite ~ incl uding sail ( .. "mato. 
Simonis. 1980). Georges Bilnk Basin is also complicated by 
the New England Se,lmounts Ih,lI disturbcd the adjacent 
oceanic crus t and ncarhy parts of the continental margin 
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because of local secondary vo!canism and secondary teclo_ 
nic movements in Juras$ ic through Laie Cretaceous timc. 
A composite geologie cross section a long multichannel 
line 5 off Cape Cod that is based on a gravit y model by 
Grow el al. (1979 A) c rosses the southwest end of the 
Georges Bank Bas in and shows the general crus tal SIrUClure 
observed in Georges Bank (Fig. 8). Austin el al. (1980) hillle 
poÎnted out that a hinge zone along the northwes tern margin 
of Georges Bank BasÎn is s imilar to hinge zone reported 
beneath the Nova Scotian Shelf by Jansa and WOIde (1975). 
Here, as in the Caroliml Trough, our Georges Bank profiles 
(Fig. 8) shows a notîceable hinge zone al the 100·km mark 
on the distance scale . NOIe al so the tmnsitional thickness 
crust bctween tOO and t80 km on the ~amc scale. 

The Earl y Cretaceo u:. and J urassic shelf edge on line 5 
(Fig. 8) is di rectly o\'er the boundary bclween thin contine n
tal and oceanic c rus t and about 20 km seaward of the 
present shelf edge. This posilion suggesls thal the shelf edge 
did not migrate signifîcantly either landward or seaward of 
the init ial oce,lO-continent boundary during the Jurass ic and 
Crelaceous but thal it did retrea! during the Tert ÎtlTy. 

BLAKE PLATEAU BAS IN 

The Blake Plateau , a 350·km-wide marginal plateau bctween 
waler dcpths of 500 and 1.500 m . tS underlaÎn by poslrift 
sedimentary unÎ ts that are as much as 12 km thick (Dillon 
el al. , 1979). The plateau is south of the Blake Spur fracture 
zone and the southern termination of the East Coas t 
M.lgnetic Anomaly (Fig. 2). The thickest paft of the bas in is 
benealh the western plateau. and the sedimenlliry hori zon~ 

beneath the middle Hnd outer part of the plateau dip gently 
toward the wes t (Fig. 9). 
Gravit y modeling across the plateau indÎcates that a transi
tional cru~t 1.5 ·20 km lhid;. undcr1ie~ the WC:. tCIII Bhlkt: 
Plateau Basin and that a tm nsitional crus t nearl y 25 km 
thick underlies the eaSlern Blake Plateau Basin (Fig. 9. 
modifieJ from Kent. 1979). A very abrupt transition takcs 
place bencath the Bl'lke Escarpmenl and a thin oceani c 
c rust underlies the Blake B;t~in . 

The configuratio n of the sedimentllry and c rustal units . 
combincd with the absence of the ECMA south of the Blake 

Figure 8 
Cumpusile ge% gie seelio n aO"QSS sOl<lh~·e)r end 01 Georf[1!S 
BOllk Basin ulU/rg mulr iehumrel seism ie Ii" t" 5 "'it/r rtctllll )" 
'JI'ai/able drill ho/e data projeeted front I/re COST G-l /md G·! 
wells (Amu/CI. Bebo/tf, 1980 ; AmalO. Sim Clnis, /980). /Iloilo 
slruelllre baud on gru d / )" mode! alU/IR 1Î1lt' 5 (Gro ... el a l. . 
1979 B). N ote hinRe :Qll e alld r",der/y in/; char/Ile III dt tJ//r 10 Ih e 
Moha ; Ih e )·'fl/Cllln I.f similor /0 Ihe ~ril\'i/ )" models orroSlllre 
Carolilla Trough (Fig. J (//rd j). 
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BLAKE PLATEAU BASIN ALONG PROFILE FC-3 

Figure 9 
Composite geologie seeliml across 
Ihe Blukt Plultau Ba )'ill olo llg mul, ;
ch/llllll'i seismic lint FC-3. modilied 
lrom Dil/oll et al. (1979) all d Foiger 
el al. (1 979) ; Moho canliguruli011 is 
baud lm grar'ify model QI Kenl 
(1979). Til t COSTGE- I ... dl dala 
art lrom Scholie (1979). Thickl'r 
~'edinrellfs and Ihill/le, "//IuirjO/wl 
cru5f arr presenl benem/l Ihl.' "'l'Sle", 
Blake Plauau. ,.,hue ;nilial rilling 
probably bcgan. A sea ... ard jump in 
the exlension axis lrom Ihe ... eSUm 
pla/eall /u lire Blake Escarpme.1l 
probably lOok place 10 10 15 111. )'. 
aIle, illiliol cmlt;nell/al sl'"armio/l. 

Spur fraclll re zone, indicates a broad zono;: of el!:ten sional 
rifl ing and volcanism betwee n AfriClI and North America in 
Ih is area (Kent , 1979). Although the processes of Triassic 
r ift ing and crustal thinni ng beneath the western pla teau 
probllbly were s imila r 10 those beneath the Carolina Trough 
a nd o ther bas ins to the north. the Ellrly Jurassic histor y of 
the Blake Plateau Bas in was different. Normal SCl! (Joor 
spreadi ng between the EC MA and the Billke Spur Magnetic 
Anomaly began in the earlicsi J urassic north of the Blake 
Spur fracture zone . but volcH nic intrusions appear 10 have 
penelraled the thinned conti nent,ll crus t over a broad zone 
beneath the middle and wes te rn Blake Pla teau for the firs t 
10 to 15 mill ion yeaTS. After an eastward jump o f the 
ex lens ion and volcanic al!: is f ro m the western platellu to the 
Blake Escarpment. normal sea f loof spreading began in the 
Blake Basin wilh the formation of typicalthin occanic crus i 
(Fig. 9). The above mentioned conclusions of Kent (1979) 
arc cons iste nt with earlier Interpretations for sea floor 
spreadi ng or extension-cenler jumps heneath the Blakc 
Pla teau (Sheridan . 1978: Dillon el al .. 1979 : Kl itgord . 
Behrendl . 1979). 

CONCLUS IONS 

1) Four major scdimcntary basins formed a long the US 
Atlantic continental marg;n in rcsponse 10 TriassÎc- Early 
J unrssic continental ri!t ing and Earl y 10 Middle J urassic sell 
floor spreading between Africa and North America : Geor· 
ges Bank Bas in. Balt imore Canyon Trough . Carolina 
Trough. and the Blake Plateau Bas in. 

2) Pos ttif! sedimentary unit s in the four basins a re as much 
as 7. 13 , 11 . and 12 km in thickness fro m north to sout h, 
respectively. The pos trif t units a re typicall y separated from 
basement or synrift sedimenwry roc ks by a breakup or 
postri f! unçon!ormity underlain by synrift gtlibe ns. which 
may contain as much l iS 5 km of sedimentary rocks. 
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3) Upper Triassic and/or Lower Jurassic salt has been 
drilled at 6.7 km in Ihe COST G-2 weJJ wÎthin Georges Bank 
Bas in in what appears to be late synrift or e,l rHes t postTif! 
sed imentary units (Pla te 4. Amato, Simonis, 1980). Three 
diapirs a long the ECMA is Ihe Baltimore Canyon Trough 
and 23 diapirs along the ECMA in the Carolina Trough also 
appear to risc from near Ihe base of the postrif t sedimentary 
uni ts. T herdore , condi tions favorable for evaporile depo
sits appear to have ex isted duri ng the laie r ift s tage and/or 
into the earliest postrift s tage (i.e . af le r sea floor spreading 
between North American and Africa bc!:!an). 

4) The Jurassic sedimentary unils tha t have becn dr illed to 
date in the Baltimore Canyon Tro ugh (COST B·2 a nd 8 ·3 
wells: Scholie . 1977. 1980. respect ively) and Georges Ban k 
Basin (COST G-l : Amato . Bebout . 1980 : COST G-2: 
Ama to , S imonis, 1980) were of shallow-marine and nonma
rine origin. This fac t supports an Inference that these basins 
subs ided during the postrif t stage in response to sediment 
loading and lithospheric cooling. liS suggested by Watts and 
S teekler (1979). 

5) Gravit y models across the three northern basins indicme 
Ihat the deepcst parts of these basins are undcrlain by 
transit iomll c rust 8 10 15 km thick. which appe,trs to have 
fo rmed primarily by extension and thinning of the pre·exis
ti ng continental c rus t. The initial subsidence probably was 
controllcd by this extensionaJ mechanism (Le Pic hon. 
Sibuet. 1980). 

6) Be nea th the Blake Pla teau Uasin . the 15 to 25 km thiçk 
transitional crust probably !ormed viII a com plicated mil!: ing 
of continental fragme nts and volcanic intrus ion over a zOne 
350 km wide zone d uring the li rst 10 10 15 m.y. o f continen
t,II drif t. Formatio n of Ihis crust was followed by an abrupt 
ellstward jump of the spreading center to the Ulake Escar
pme nt and the beginning of normal sea floor spreading. 
whic h formed thin oceanic c rust bencath the blake Bahllma 
Bas in. 
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