Crustal Structure of the Central Nova Scotia Margin off Eastern Canada
          Rifted continental margins typically are classified into two major categories, volcanic and non-volcanic. Volcanic margins are characterized by seaward dipping reflections (SDR) in the basement and thick underplated igneous rocks in the lower crust of the ocean-continent transition (OCT) zone, such as the U.S. East Coast margins (Holbrook and Kelemen, 1993; Talwani, 2000). Non-volcanic margins, on the other hand, are characterized by limited melt generation, which may be a result of slow extensional rates and cooling of upper mantle (Bown and White, 1995). In this case, the OCT zone consists of either thin oceanic crust or exposed and serpentinized mantle (Louden and Chian, 1999). Such a serpentinized upper mantle layer is evidenced by drilling on the Iberia-Galicia Bank margins (Sawyer et al., 1994).

The continental margin off Nova Scotia (Figure 1) is located at the transition from volcanic margins to the south, e.g., the southern Baltimore Canyon Trough (Talwani, 2000), to non-volcanic margins to the north, e.g., the Grand Banks and Newfoundland Basins (Reid, 1994; Funck et al., 2003). A strong, linear magnetic anomaly (ECMA) is well developed (~300 nT) but only on the southernmost part of margin near Georges Bank. Deep marine reflection seismic profiles show SDR sequences on lines 89-3 and 89-4 (Keen and Potter, 1995a) coincident with the high-amplitude ECMA (Figure 1). The ECMA progressively weakens northward and eventually fades into regional background across the northeastern Nova Scotia margin. The northeastern margin segment has been classified as a non-volcanic rifted margin without observation of SDR sequence on line 89-1 (Keen and Potter, 1995b). Along most of the margin between the southwestern and northeastern margin segments, however, the magnetic anomaly is still pronounced (~200 nT), but there is no evidence of SDR sequence observed on line 88-1A (Keen et al., 1991b). The concurrence of confusing magnetic and seismic signatures leads to an ambiguous character for the central margin segment.

In order to understand what controls the transition from volcanic margins to non-volcanic margins, three wide-angle seismic refraction profiles (Lines 1, 2 and 3) were acquired in 2001 across the northern, central and southern parts of the margin (Figure 1), respectively. Line 1 shows that the northeastern margin segment has an OCT zone of a highly serpentinized upper layer overlying a partially serpentinized lower layer, separating the highly thinned continental crust and oceanic crust by over 70 km exposed mantle rocks (Funck, et al., in press). The results indicate that the northern Nova Scotia margin is primarily non-volcanic without excessive volcanism during rifting. However, it is unknown if this is still valid for the central part of the margin.

         This paper presents the results of Line 2 across the central Nova Scotia margin (Figures 1 and 2). This line crosses the Lahave Platform, and extends into the Sohm Abyssal Plain. Line 2 runs parallel to a multi-channel seismic reflection line 88-1 and coincides with 88-1A (Keen et al., 1991b) and an unpublished line 89-11 acquired by the German Federal Agency of Geosciences and Natural Resources (BGR), forming a composite profile up to 500-km long from continental shelf to deep ocean basin. The velocity model constrained by the wide-angle refraction data and the coincident multi-channel seismic (MCS) profiles provides detailed information about crustal thinning and ocean-continent transition. The resulting velocity model also suggests a non-volcanic character across the central margin segment and therefore, most of the Nova Scotia margin is primarily non-volcanic.

