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Figure 4.2 Velocity model on the western flank of the seamount 
showing the nonlinear interpolation between adjacent velocity picks. 
This effect resulted in overmigration along the flanks of the seamount. 
Velocity picks are displayed in m/s. Two-way travel time is labelled on 
they-axis in ms and CDP number on the x-axis. 

Attempts were made to eliminate these diffractions. They were significantly reduced by lowering 

the interval velocities, but they could not be entirely removed. A large water bottom multiple is 

present at 7 s two way travel time below the seamount. 

Small diffractions remain within the sediment on the first 1000 CMPs. The tum at the 

start of line 306, and subsequent feathering of the streamer, smeared the CMP locations. 

Stacking velocities and the subsequent calculated interval velocities in this area were not 

accurate . This portion of the line was retained to allow for visual comparison to line 3mcs2. 
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Chapter 5: Discussion 

5.1 Seismic Line 306 

The stacked migrated version of line 306 is presented in Figure 4.1(a) along with a 

portion of line 3mcs2 for comparison and correlation purposes, Figure 4.1 (b). Line 306 

corresponds to the section east of shot 67000 on line 3mcs2. The U-reflector identified on line 

3mcs2 is present from shot 44210 to 44325 on line 306. This portion of line 3mcs2 corresponds 

to the tum on line 306. Normally, the shots occurring within the tum on line 306 would have 

been removed from the data set due to the smearing of the CMPs but omission of this data, 

which contains the only reflections on line 306 from the U-reflector and OCT, would make it 

difficult to correlate the two seismic lines. 

The U reflector is present at the beginning of line 306 and terminates against a wide 

basement high at shot 44350. This basement high is interpreted as a rotated fault block of 

uncertain crustal affinity. This block is distinguished from crust of the OCT to the west which is 

smooth with little basement topography, and from basement to the east which has hyperbolic 

reflectivity and uneven basement topography identifying it as oceanic crust. This high is also 

similar to fault blocks in the thinned, brittley deformed continental crust on line 3mcs2, Figure 

2.2.1. Internal reflections are visible but it is unclear if they represent real reflections or are 

peglegs from the overlying sediment. Between this block and the adjacent ocean crust there is a 

thick sequence of highly reflective sediments which mask the basement reflection. A steep east 

dipping reflector below this sediment package could represent a basement reflection or an 

internal reflection indicative of either a compositional variation or a fault plane. 

The single basement high or fault block on line 306 can be correlated with the seaward 

basement at shot 67275 on line 3mcs2. Line 306 does not extend landward enough to image the 
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second basement high on line 3mcs2. Although the single basement high on line 306 is deeper in 

the section and bounded by a thicker sequence of sediments than the 2 highs on line 3mcs2, it is 

not characteristic of either the OCT or oceanic crust. The continuity of the structures between 

lines 306 and 3mcs2, Figure 5.2, approximately 20 km apart, implies that the structures found on 

line 3mcs2 represent a significant tectonic feature. These structures could represent continental 

crust that drifted into the OCT during the late stages of rifting, a phenomenon not documented on 

any other continental margin. The blocks are more likely tectonized oceanic crust that formed in 

the early stages of slow seafloor spreading around MO time (Srivastava et al., 2000: Srivastava 

and Keen, 1995). Basalt that formed at the spreading center would have cooled while extension 

continued resulting in brittle deformation. The internal crustal reflections apparent on lines 306 

and 3mcs2 would then represent normal faults. 

The rest of line 306 is quite similar to line 3mcs2, with the exception of the Scruncheon 

Seamount found on line 306. The basement is smooth, flat and continuous east of the fault blocks 

until shot 45100 at the onset of the }-anomaly ridge. After the crest of the J-anomaly ridge, time 

to basement increases and the resolution of the basement reflection decreases with intense 

diffraction hyperbolas, only some of which were collapsed by the migration process. 

Refinements of interval velocities in this section will collapse more diffraction hyperbola and 

create a more coherent basement reflection. Basement begins to rise again near the Scruncheon 

seamount at shot number 46000. In the area of the largest gradients, on the flanks of the 

seamount, the basement reflector is not well defined. Oceanic crust continues east of the 

seamount. 

Sediment thickness is constant along the line decreasing at the J -anomaly Ridge and 

terminating against the seamount. Two deep troughs in the surface of the sediment are present at 
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the western base of the seamount. Sediment is thin and difficult to distinguish on top of the 

seamount. The sediment package is substantially thinner and different in character on the eastern 

side of the seamount. 

Figure 5.2 Continuity of structures between lines 306, red, and 3mcs2, 
blue. Green dotted lines connect the basement highs in the OCT on the two 
lines. Dotted black line is the inferred boundary between the OCT and 
Oceanic crust. Magnetic contours every 100 nT. The J-anomaly ridge is the 
NE trending high, through the two lines. 
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Chapter 6: Conclusions 

6.1 Conclusions 

SCREECH line 306 within the Newfoundland Basin was processed with the GLOBE 

Claritas seismic processing software. The velocity analysis determined stacking velocities for the 

sediment, basement and upper crustal reflectors. The final stacked, migrated section was 

compared to adjacent SCREECH line 3mcs2. The fault block at the edge of the Ocean Continent 

Transition (OCT) on line 306 correlates with two similar fault blocks on line 3mcs2, marking the 

termination of the OCT and the onset of oceanic crust. The continuity of these structures between 

line 306 and 3mcs2 suggests they represent a significant tectonic feature. Increased resolution of 

the basement around this fault block and detailed velocity analyses of the underlying crust are 

recommended in order to help constrain the mechanism for formation of these fault blocks. 

6.2 Recommendations for Future Work 

Time constraints prevented application of the full processing stream to line 306. Further 

processing of line 306 including deconvolution, multiple suppression, velocity analysis on deep 

crustal reflections including determination of the MOHO reflection are recommended. 

Deconvolution would determine if the reflections below the single basement high are crustal 

reflections or peglegs of the overlying U-reflector. Integration of the results from seismic 

processing of line 306 with the results from the other SCREECH lines and from the proposed 

ODP drilling north of this study could confirm the crustal affinity of the OCT and confirm the 

proposed boundary of the OCT. 
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