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Geologic Mapping and Studies of Modern Geologic Processes 
of Continental Slope Off New Jersey—Observations by 
Midrange Sidescan Sonar and Research Submersible 

To assess surficial geologic conditions of importance to ex
ploration and development of the continental slope off New 
Jersey, the U.S. Geological Survey has mapped the area be
tween Lindenkohl and South Toms Canyons (including blocks 
to be leased in Sale No. 59). A dense network of high-
resolution seismic reflection profiles and more than 65 piston 
cores shows a complex bathymetric surface underlain by 
Pleistocene sediments on the upper slope and midslope. Ter
tiary sediment crops out on the lower slope. The seismic pro
files, piston cores, and observations from several submersible 
dives on the uppermost slope suggest that the slope, now 
generally blanketed by a thin layer of fine-grained Holocene 
sediment, is relatively quiescent, but was geomorphically more 
active during the late Pleistocene or early Holocene. In con
trast, more recently acquired images from a deep-towed 
midrange sidescan-sonar system (5 km swath) show geomor-
phic details of gullied canyon walls, differential erosion of 
truncated strata, several small slope failures, and apparent am-
phitheatric headward erosion of lower slope valleys. An area 
of the upper continental rise is covered by blocky debris which 
may have been transported down South Toms Canyon. The 
"crispness," shapes, and locations of such features detailed by 
the sidescan-sonar images suggest that some of these features 
may be recent. Additional observations to investigate the 
nature and age of these features on the midslope and lower 
slope were conducted from the deep-diving submersible Alvin 
during July 1981. 
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Crustal Structure and Stratigraphy of Continental Margin Off 
Northeastern United States 

Geophysical studies and deep drill-hole data define the ma
jor structural elements and seismic stratigraphy for the U.S. 
Atlantic margin north of Cape Hatteras. Two basins, the 
Baltimore Canyon Trough (BCT) and Georges Bank Basin 
(GBB), and three adjacent platforms (the Long Island, 
Carohna, and La Have platforms) were formed during rifting 
of Africa from North America in the Early Jurassic. Postrift 
sediments, that is, those deposited after sea-floor spreading 
began, can commonly be distinguished from prerift and synrift 
sediments by a conspicuous "breakup" unconformity. 
Postrift sediments are as thick as 7 km in GBB and 13 km in 
the BCT. Prerift and synrift sediments within grabens are 5 to 
9 km thick and are characterized by tilted reflection sequences 
and diffractions. 

The East Coast magnetic anomaly (ECMA) marks the land
ward edge of oceanic crust and a distinctive hinge zone in 
crystalline basement separates the continental platforms from 
the major basins. This hinge zone is mirrored by an abrupt 
shallowing seaward in the depth to the Moho; a further shoal
ing in depth to Moho also coincides with the ECMA. The rift-
stage crust underlying the marginal basins is 12 km thick in 
BCT and 25 km thick in GBB. 

The synrift sequence includes red beds and evaporites (in
cluding salt); the postrift sequence grades upward from 
massive Jurassic dolomites, hmestones, and anhydrites into 
shale and clastic facies of Cretaceous and Tertiary age. Ap
proximately 70% of the postrift sediment was deposited in the 
Jurassic during a period of rapid thermal subsidence and sedi
ment loading. 
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Phenomena of Pulsation Tectonics Related to Early Rifting of 
Eastern North American Continental Margin 

New data from the recent IPOD drilling of DSDP Site 534 in 
the Blake-Bahama Basin give a definitive age for the 
spreading-center shift involved in the early rifting of the North 
American Atlantic margin. A basal Callovian age (~ 155 m.y.) 
is determined for the Blake Spur magnetic anomaly marking 
this spreading-center shift that signals the birth of the modern 
North Atlantic Ocean. This is some 20 m.y. younger than 
previously thought. One implication of this surprising result is 
that this spreading-center shift starting North Atlantic rifting 
is now of an age which could be assigned to the spreading-
center shift needed to end the rifting in the Gulf of Mexico. It 
is suggested that this might be one and the same event. 
Another implication of this surprisingly young age for the 
Blake Spur event is that very high spreading rates are now re
quired for the Jurassic outer magnetic quiet zone along the 
North American margin. This association of a high spreading 
rate with a magnetic quiet zone is similar to that for the middle 
Cretaceous and imphes a link between the processes control
ling plate spreading, which are in the upper mantle, and the 
processes controlling the magnetic field, which are in the outer 
core. A theory of pulsation tectonics involving the cyclic erup
tion of plumes of hot mantle material from the lowermost 
mantle could explain the correlation. Plumes carrying the heat 
away from the core/mantle boundary later reach the 
asthenosphere and lithosphere to induce faster spreading. The 
pulse of fast spreading in the Jurassic apparently caused the 
rifting of the North Atlantic. Other pulses of fast spreading 
appear to correlate with major ocean openings on various 
parts of the globe, implying that this may be a consistent pro
cess. Rifting of passive margins may be controlled by the more 
fundamental global processes described by the theory of pulsa
tion tectonics. 
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Stratigraphy and Structure of Atlantic Continental Margin in 
Bahama Platform Area 

Approximately 2,100 km of 24-fold multichannel seismic 
reflection data reveal the subsurface geology of a large part of 
the continental margin in the Bahamas region. Discordance 
between the westward-dipping prebreakup sediments and the 
eastward-sloping basement along the edge of the Blake Plateau 
is interpreted as an effect of a splinter of continental margin 
derived from the African plate by a spreading-center jump in 
Middle Jurassic. Early rifting centered under the main part of 
the Blake Plateau became inactive, as a spreading-center jump 
shifted the active rift to east of the present Blake Escarpment 
along the Blake Spur magnetic anomaly. 

In the northern Florida Straits the data reveal that the 
prebreakup unconformity, underlain by Triassic-Upper 
Jurassic(?) arkosic volcaniclastics, extends from southern 
Florida to the western Bahama Banks. These volcaniclastics 
are associated with the intermediate nature rift-crust formed 
just prior to and during breakup of the North American and 
African continental plates. 

Back-reef platform deposits of limestones, dolomites, and 
evaporites of Late Jurassic to Albian age extend from the 
Blake-Bahama Escarpment under Florida. These covered what 
once was a huge megabank extending over a wider area than 
the present smaller isolated Bahama Banks. The formation of 
the modern Florida Straits and Bahama channels occurred in 
the Cenomanian transgression when the overall area deepened. 
Only on the present Bahama Banks and Florida platform did 
shallow-water carbonate deposition persist to maintain the 


