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We welcome the comments of St. Peter and Fyffe because
one of the aims of our study in the Gulf of St. Lawrence was to
provide offshore observations that could be related to onshore
geology. Our correlations between the onshore and the offshore
were based primarily on geophysical data, and a complete analy-
sisrequires a detailed knowledge of onshore geological relation-
ships.

St. Peter and Fyffe argue that the Indian Mountain horst and
the Egmont Bay high are part of one continuous structure. We
define the Egmont Bay high as the basement structure observed
on seismic data which extends beneath western Prince Edward
Island, from the Northumberland Strait to the Gulf of St. Law-
rence (Figs. 1, 2). It is bounded to the southeast by a fault that
offsets pre-Carboniferous basement with the down side to the
southeast. We feel that the arguments of St. Peter and Fyffe donot
demonstrate the extension of this feature in New Brunswick, and
we review them as follows: (1) the Indian Mountain horst is
interpreted as a positive transpressive structure and we interpret
a positive transpressive structure southeast of the Egmont Bay
high northeast of Prince Edward Island. However, this does not
necessarily imply that one is the continuation of the other; (2) the
presence of thick Horton Group clastic rocks and Windsor Group
evaporites southeast of the Egmont Bay high and thick Windsor
Group evaporites east of Sussex does not require the presence of
a continuous horst. These rocks merely indicate that deep basins
developed on the south side of major faults. Furthermore, there
are thick Horton Group clastic rocks and Windsor Group eva-
porites west of Sussex, and north of the Kennebecasis-Berry
Mills Fault (Howie, 1988); (3) seismic data crossing the reverse
fault southeast of the Egmont Bay high northeast of Prince
Edward Island (Durling and Marillier, 1990, fig. 8, section E-F)
show that this fault is a post-Horton Group and probably pre-
Windsor Group fault, but it does not affect post-Windsor Group
strata. The Kennebecasis-Berry Mills Faultisa pre-Early Hopewell
(Canso) Group fault (Webb, 1969, p. 762), and for this reason it
may not be necessarily the extension of our pre-Windsor Group
fault.

St. Peter and Fyffe agree with Webb (1969) and van de Poll
(1983) who suggested that the Egmont Bay high and the Indian
Mountain horst are part of the same structure. Webb (1969, fig.
2, index number 8) terminated the Indian Mountain horst west of
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the New Brunswick coast. Van de Poll (1983) suggested that the
Egmont Bay high is the continuation of the Indian Mountain horst
based on the interpretations of Garland (1953), Howie and
Cumming (1963), and Bhattacharyya and Raychaudhuri (1967)
who used gravity, borehole and magnetic data, respectively. We
review the results of Howie and Cumming (1963) and the gravity
and magnetic data below. The northeasterly trending gravity
maximum (Fig. 1), associated with the Egmont Bay high in
Prince Edward Island becomes a two peaked gravity high along

- the New Brunswick coast. This gravity high does not continue

farther southwest beneath the Indian Mountain horst. These
detailed gravity anomalies are not shown on Garland’s (1953)
gravity anomaly map because of the sparseness of gravity meas-
urements at that time. Thus, gravity data indicate that whatever
iscausing the gravity anomaly northeast of Prince Edward Island
is not present beneath the Indian Mountain horst. Also, the
magnetic data (Fig. 2) show that the Indian Mountain horst is
associated with a narrow, high-amplitude, positive magnetic
anomaly that decreases in amplitude near the New Brunswick
coast. The magnetic high over northwestern Prince Edward
Island and extending into the Gulf is on the same trend as the
Indian Mountain horst as indicated by Bhattacharyya and Ray-
chaudhuri (1967), but the anomaly is much broader, lower in
amplitude, and centred north of our basement high. Howie and
Cumming (1963, figs. 3, 4) and Howie and Barss (1975) did not
connect the Horton and Windsor Group rocks in the Indian
Mountain area with those beneath Prince Edward Island, and
Howie and Cumming (1963, fig. 1) indicated that the Egmont
Bay high is associated with the edge of the New Brunswick shelf
(platform). These data suggest that the structures are not neces-
sarily continuous across the Northumberland Strait as proposed
by St. Peter and Fyffe.

Three northwest-southeast oriented industrial seismic re-
flection profiles (Chevron Canada Resources Limited) from
southeastern New Brunswick (Figs. 1, 2) provide important
information. The seismic profiles that cross the Indian Mountain
horst clearly show truncated reflections (of possible Windsor
Groupand younger age) beneath the surface location of the Smith
Creek Fault and a disturbed zone between the surface locations
of the Smith Creek and the Kennebecasis-Berry Mills faults.
However, the seismic profile adjacent to the New Brunswick
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Fig. 1. Gravity data for the eastern New Brunswick area with the main structural features superimposed (dashed and solid lines). Data are free-air anomaly offshore and Bouguer

anomaly on land, with contours every 2 mGal (Committee for the Gravity Anomaly Map of North America, 1987). Abbreviations: BH

Mountain horst. The locations of the seismic profiles in southeastern New Brunswick are approximated by three straight line segments.
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Fig. 2. Magnetic data for the eastern New Brunswick area with the main structural features superimposed (dashed and solid lines). A geographical grid of approximately 2 by
2.5 km was used to produce these contours (Shih et al., in press). The contour interval is 50 nT. Abbreviations and locations of the seismic profiles are explained in Figure 1.
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coast crosses the proposed northeastern extension of the horst
and shows a basin-like feature but none of the seismic character-
istics of the horst. Thus, the seismic data suggest that the Indian
Mountain horst does not extend to the New Brunswick coast.

The presence of a horst near Egmont Bay is not required by
magneto-telluric data collected by Jones and Garland (1986)
over the Egmont Bay basement high. They defined a south-
dipping resistive layer southeast of the high but showed a
horizontal resistive layer northwest of the Egmont Bay high.

St. Peter and Fyffe argue that the Belleisle Fault cannot cross
the northeastern extensions of the Smith Creck and Kennebeca-
sis-Berry Mills faults. However, the geophysical data suggest
that the Smith Creek and Kennebecasis-Berry Mills faults die out
before reaching the Northumberland Strait and that the Indian
Mountain horst does not continue to Prince Edward Island.
Therefore, we defend our location for the Belleisle Fault for the
following reasons: (1) there are no seismically defined structures
in the Northumberland Strait that support the location of the
Belleisle Fault proposed by St. Peter and Fyffe; (2) the correla-
tion of the Belleisle Fault with the normal fault along the northern
margin of the Horton half-graben in the Cascumpec Basin is very
speculative as this fault is limited to a small area; and (3) our
location of the Belleisle Fault along the southeast edge of the
Egmont Bay high is consistent with the interpretation that the
boundary between the New Brunswick platform and the “Fundy
epieugeosyncline” coincides with the Belleisle Fault (Ball et al.,
1981). The presence of the New Brunswick platform northwest
of our extension of the Belleisle Fault is suggested by seismic
data in Prince Edward Island and in the Gulf showing thin, flat
lying Carboniferous strata overlying a shallow basement surface.

Our location of the Fredericton Fault is questioned by St.
Peter and Fyffe. Its location approximately follows the northern
edge of positive magnetic anomalies (Fig. 2) and a linear gravity
gradient (Fig. 1). These features extend across the northern tip of
Prince Edward Island rather than “well offshore of P.E.I.” as
mentioned by St. Peter and Fyffe. The granitic pluton referred to
by St. Peter and Fyffe is probably responsible for the small
deviation from the general trends of the gradients. We concede
that this evidence may not be strong enough to locate a fault
beyond any doubts. However, the changes of the general charac-
teristics of the gravity and magnetic fields in this area do suggest
amajor crustal boundary thatis probably the extension of the one
identified on deep seismic profile 86-1 (Durling and Marillier,
1990, fig. 9).

St. Peter and Fyffe connect the northeastern extension of the
Basswood Ridge-Pendar Brook Fault (their fig. 1) with the fault
that bounds the Cascumpec Basin to the north. However, the
latter fault separates deformed basement rocks to the north from
apre-Carboniferous basin to the south. This is not consistent with
the structural relationships seen along the Basswood Ridge-
Pendar Brook Fault (Fyffe, 1990). If the North Point Basin

represents the offshore equivalent of the Fredericton trough, the
Basswood Ridge-Pendar Brook Fault should be correlated with
one of the faults along the southem margin of the North Point
Basin. Alternatively, the basement high between the Cascumpec
and North Point Basins may represent an uplifted horst within the
Fredericton Trough.

BALL, F.D., SULLIVAN, R.M,, and PEACH, A.R. 1981. Carbonifer-
ous drilling project. New Brunswick Department of Natural Re-
sources, Report of Investigation 18, 109 p.

BHATTACHARYYA, B.K. and RAYCHAUDHURLI, B. 1967. Aero-
magnetic and geological interpretation of a section of the Appala-
chian belt in Canada. Canadian Journal of Earth Sciences, 4, pp.
1015-1037.

CHEVRON CANADA RESOURCES LIMITED. Seismic lines in the
Moncton Basin. Seismic line numbers: L53 (1981), L79Y (1981),
and L93 (1982). Available through New Brunswick Department of
Natural Resources, Energy Branch.

COMMITTEE FOR THE GRAVITY ANOMALY MAP OF NORTH
AMERICA. 1987. Gravity anomaly map of North America, Boul-

- der Colorado. Geologica! Society of America, Digital data set.

DURLING, P.W. and MARILLIER, F.J.Y. 1990. Structural trends and
basement rock subdivisions in the western Gulf of St. Lawrence,
northern Appalachians. Atlantic Geology, 26, pp. 79-95.

FYFFE, L.R. 1990. Bedrock geology of the Moores Mills area, Charlotte
County, New Brunswick. In Project Summaries for 1989, Four-
teenth Annual Review of Activities. Edited by S.A. Abbott. New
Brunswick Department of Natural Resources and Energy, Minerals
and Energy Division, Information Circular 89-2 (second edition),
pp. 40-51.

GARLAND, G.D. 1953. Gravity measurements in the Maritime Prov-
inces. Dominion Observatory Publication 16.

HOWIE, R.D. 1988. Upper Paleozoic evaporites of southeastern Can-
ada. Geological Survey of Canada, Bulletin 380, 120 p.

HOWIE, R.D. and BARSS, M.S. 1975. Upper Paleozoic rocks of the
Atlantic Provinces, Gulf of St. Lawrence and adjacent continental
shelf. Geological Survey of Canada, Paper 74-30, 2, pp. 35-50.

HOWIE, R.D. and CUMMING L.M. 1963. Basement features of the

‘Canadian Appalachians. Geological Survey of Canada, Bulletin
89,18 p.

JONES, A.G.and GARLAND, G.D. 1986. Preliminary interpretation of
the upper crustal structure beneath Prince Edward Island. Annales
Geophysicae, 4, B, pp. 157-164.

SHIH, K.G., WILLIAMS, H.L., and MACNAB, R. In press. Magnetic
anomalies and major structural features of southeastern Canada
and the Atlantic Continental Margin. Geological Survey of Can-
ada, Paper.

VAN DE POLL, H.W. 1983. Geology of Prince Edward Island. Depart-
ment of Energy and Forestry, Energy and Minerals Branch, Prov-
ince of Prince Edward Island, Report 83-1, 66 p.

WEBB, G.W. 1969. Paleozoic wrench faults in Canadian Appalachians.
InNorth Atlantic Geology and Continental Drift. Edited by M. Kay.
American Association of Petroleum Geologists, Memoir 12, pp.
754-786.





