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MONTAGNAIS IMPACT CRATER: POSSIBLE SOURCE OF THE NORTH AMERICAN 
TEKTITE STREWN FIELD; B. P. Glass, Geology Department, University of 
Delaware, Newark, DE 19716 

North American tektites have been found in a core taken on the upper 
continental slope off New Jersey (1). Tektite fragments up to I mrn in size 
occur scattered through an 8 cm thick layer. The upper part of the layer 
contains abundant rock and mineral fragments, up to several millimeters in 
size, that all show evidence of shock metamorphism, including planar features 
in quartz and feldspar grains (1, 2), thetamorphic glass (I), coesite ( 3 ) ,  
and stishovite. 

3 
Based on a series of samples, 1 cm in size, taken at 1 cm intervals 

through the tektite-bearing layer, 5 calculated that at Site 612 the mass of 
tektite glass is at least 2.22 g/cm , or more than 50 times greater than at 
any other site. North American tektites and/or microtektites had previously 
been found in Texas, Georgia, the Caribbean Sea and Gulf of Mexico, Barbados, 
and Martha's Vineyard, Massachusetts. However, only one specimen had been 
found at Martha's Vineyard and so tektite researchers were not sure if the 
strewn field actually extended that far north or not. The discovery of 
abundant North American tektite fragments at Site 612 off New Jersey suggests 
that the strewn field could indeed extend as far north as Martha's Vineyard. 
The smallest area that encloses all the locations where North American 
tektites havf6beey found, including DSDP Site 612 and Martha's Vineyard, is 
about 9.7XlO cm . The total mass of tektite glass in the strewn field can 
be obtained by multiplying the area of the strewn field by th? average mass 
per unit area. The average mass per unit area is %0.042 g/cm (4), 
excluding the Barbados and Site 612 locations which both appear to be 
anomalous (the Barbados site is above sea level and the glass has been 
subjected to solution by ground water and Site 612 appears to be relatively 
near the source crater). The average mass pf5 unit area times the area of 
the strewn field yields a total mass of 4x10 g. 

Based on the association between the Bosumtwi crater and the Ivory Coast 
tektites and cratering studies that relate melt production to crater size, 
Baldwin (5) proposed that the size of a source crater of a tektite strewn 
field could be determined by multiplying the ratio of the mass of strewn 
field to the mass of the Ivory Coast strewn field both to the 113.4 power 
times the size of the Bosumtwi crater (i.e., 10.5 km). The may? of tektite 
glass in the Ivory Coast strewn field is calculated to be 2x10 g (6). By 
using Baldwin's (5) equation, I find that the source crater for the North 
American strewn field should be about 50 km in diameter. 

Stoffler et al. (7) relate the thickness of an ejecta blanket to the 
crater size and distance from the crater using the following experimentally 
derived equation: 

-3.3 
t = 0.06 R(r/R) 

where t is the thickness of the ejecta layer, R is the radius of the 
crater and r is the distance from the center of the crater. The data from 
Site 612 indicate that the ejecta layer was originally at least 1 cm thick. 
Rearranging Stoffler et al.'s (7) equation and solving for the distance to a 
50 km diameter crater, I calculate that such a crater should be about 925 km 
from Site 612. 

Sr and Nd isotopic data suggest that the North American strewn field was 
derived from coastal plain deposits (8). Thus the source crater should be on 
a coastal plain or continental shelf about 925 km from Site 612. This 
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narrows down the possibilities to the South Carolina coastal plain and 
adjacent continental shelf to the south of Site 612 or the Bay of Fundy or 
continental shelf southeast of Nova Scotia to the north. Since the late 
Eocene deposits of the coastal plain of South Carolina and adjacent 
continental shelf are carbonate rich and the North American tektites contain 
(1% CaO, the source crater cannot be in that area. That only leaves the Bay 
of Fundy and the continental shelf off Nova Scotia as a possible location for 
the source crater. 

The distribution of tektite forms within the North American strewn field 
also indicates that the source crater is in the vicinity of Site 612 or to 
the northeast of it. Many of the large tektite fragments from Site 612 have 
elongate bubble cavities, relict quartz grains (3), and relatively high 
volatile element contents (9) and are thus similar to Muong Nong-type 
tektites. Splash forms are found in Georgia, and the only ablated forms were 
found in Texas. A similar distribution is found in the Australasian strewn 
field with Muong Nong-type tektites in Indochina and ablated forms in 
Australia. Most investigators agree that the Muong Nong-type tektites are 
closest to the source crater and the ablated forms farthest from the source 
crater. Thus in the North American strewn field the source crater should be 
close to Site 612 or northeast of it. 

Jansa and Pe-Piper (10) have described a buried crater on the edge of 
the continental shelf 200 km south of Halifax, Nova Scotia, that has a 
diameter of at least 45 km. This crater, called Montagnais, is approximately 
the right size and in the right location to be the source crater for the 
North American strewn field. However, preliminary dating indicates that it 
was formed in early Eocene time and is, therefore, too old. Early to middle 
Eocene silicoflagellates are found in the sediments above the fallback 
breccia in the center of the crater. Two samples of melt rock from the 
breccia layer yielded K-Ar ages of 49.9+2.1 and 55.8+0.9 m.y. It seems 
likely, however, that these ages may not be representative of the true age of 
the crater. Immediately after impact a giant wall of water would have rushed 
back in to fill the crater. This would have washed in sediment from the sea 
floor adjacent to the crater. The sediment would have been mostly older than 
the sediment at the surface at the time of impact. Thus if the impact took 
place in late Eocene time, the sediment washed into the crater after the 
impact would have been early late Eocene and older (middle to early Eocene?) 
in age. The fact that the two K-Ar ages do not agree within the errors of 
measurement indicates that one or both must be incorrect. It seems possible 
that the argon was not completely degassed and that the K-Ar ages are there- 
fore too old. Thus I conclude that until better ages indicate otherwise, the 
Montagnais crater should be considered as a possible source crater for the 
North American strewn field. 
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