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ABSTRACT

The physiographic environment thfe southwestern Bay of Fundy nearshore has
been shaped by a complex history of glaciation, sea level fluctuations, and modern
processes. Interactions between a disintegrating ice sheet and chandgvglsea
produced sequences of glacial gtacimarinegeomorphic landforms, providing
evidence of former ice margin positions and sea level.

A total of 427 sukbottom lines representing ove500 km of seismic track lines
from theresearch vessels CSL té@ and CCGS Frederick Creexjer the 2007 to 2009
survey seasongvere examined for the Bay of Fundy area betwbetst. Croix and St.
John Rivers. The landforms identified from the data inckeleers, deltas, a moraine,
slump deposits, glaciofluviand outwash channels, pockmarks and a flute formed by
localized readvance. Stratigraphy for the Bay of Fundy reprelsedtsck, till, stratified
glacimarine unstratifiedglacimarinesediment, sand and gravel, and modern Holocene
muds. Natural gas obs@s subkbottom profiles for some areas due to acoustic masking.
The sequence is divided by an unconformity at depths ranging-#0 to- 89 m below
relativesea levekeparating lower sequence of bedrock and glacial/deglacial sediments
from modern Hobcene marine mud. This surface was associated with the late
Pleistocene to early Holocene regression/transgression, which was the result of local

isostatic ebound following deglaciation.
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CHAPTER 1

INTRODUCTION

Benn and Evans (1998) refer to the Quaternary period as having experienced as
many as 21 glacial and interglacial cycles. The most recent period of glaciatiorfor
America is termed the Wisconsinan glaciation, lasting approximately from 100000 to
10000 yrs ago. The period of time from approximately 10000 yrs ago to the present is a
warming event called the Holocene. Much evidence of past glateaglacialcycles is
eradicated by succeeding glaciations and most surface deposits and morphology are the
result of the last glacial episode and recent events during the Holocene.

At the end of the last glacial maximum the Appalachian ice complex covered
much of New Brunswick, the Bay of Fundy (BOF), and Nova Scotia, terminating at the
edge of the continental shelf. Deglaciation began approximately 20 ka yr BP, beginning
a complex interaction of glacial and oceanographic processes (Shaw et al. 2006). The
interacton between the disintegrating ice sheet and the changing sea level produced
sequences of glacial agtacimarinegeomorphic landforms, providing evidenake
former ice margin positions and sea level. The geomorphic landforms in€ligteq
1.1) eskers, @tas, kettles and kames, moraines, till, erratics and drumlins, which have
been documented by Seaman (2006) and others. @&gtaciation, these glacial
landforms have been modified by both water and wind. In the BOF the increasing sea
level over thedst 10000 yrs, in conjunction with changing currents and the return to
amplification of high tides over the last 7000 yrss hpdified and submerged glacial

landforms (Dashtgard et al. 2007; Desplanque and Mossman 2004).
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Extensive melt water complexesre deposited along coastal areas of New
Brunswick during the late Wisconsinan deglaciatbigrel.1). The area exhibits
geomorphological features formed during the Wisconsinan glaciation and deglaciation.
For example, the Pafield-Pocologan deltaamplexoccurs along the northeastern coast
of the BOF in the Maces Bay and Passamaquoddy Bay area, and part of this complex
may extend into the Maces and Passamaquoddy baysé€1.1). Extensive deltas and
moraines are also found in neighboring easkéame. The Pineo Ridge Moraine
Complex (PRMC) and the Pine Ridge Moraine (PRM) are prominent features along the
northeastern coast of Maine, representing a major stillstand during deglaciation within a
confined time frame (Figure 1.1). The PRMC extemtis New Brunswick;te
Campobello Island moraine segment is a continuation of the PRM found along the coast
of Maine (Kaplan 1999).

In 2006 the Geological Survey of Canada Atlantic (GSC Atlantic), in conjunction
with the Canadian Hydrographic ServiggHS)and the Ocean Mapping Group (OMG)
atthe University of New Brunswick, commenced a thsgsar program to map the BOF.
Subbottom profiler and multibeam bathymetigd backscattatata were collected
simultaneously to provide information on the characterthickness of the subglacial
features and overlying sediments on the sea floor. There are many published works on
theterrestrialQuaternary geoldg recordof southwest New Brunswick and its coastline
(Rampton et al. 1984, Seaman et al. 1993, Seant@h 28d others). &well the outer
shelf surficial geology of the BOF and Gulf of Maine has been investig#tied and
Fader 1986, Bacchus 1993, Barnhardt et al. 1997, Belknap et at. 2002, and others)

However, publicationsmothe nearshorsubmaringgedogy of the BOF are few.



1.1 Purposes and Scope

The objective of this study is to describe and interpret the nearshore Quaternary
geology between Saint John and Grand Manan Island, now submerged along the north
shore of the BOF. Highesolution seismiceflections profiles, collected during these

cruises, are therpnary database discussed her€he seismic profile@isted in

Appendix 1)were interpreted to delineate various seismic facies representing the glacial,

glacimarine and postglacial sedimemnin the study aredy comparing and contrasting

high-resolution seismic reflection profiles using sottom and multibeam bathymetry.

1.2 Location of Sub-bottom

The Bay of Fundy is located between New Brunswick and Nova Scotia, opening
into the norheast end of the Gulf of Maine. The study area is located in the BOF along
the inner/near shore area of southwestéew Brunswick (Figure 1.2Jpcused in the

area betweethe St. Croix River and Saint John, New Brunswick, bounded on the north

at49p71 RQ wrHARXWRIQ WaeiHD VW G W RateHT ZH VW

1.3 Physiography and Bedrock Geology

New Brunswick is located in the Appalachian physiographic regidme
Appalachians extend from the northeastern United States andummnthrough Atlantic
Canada to Newfoundland.1HZ % UXQVZLFN LV WKH ODUJHVW DQ
Maritime Provinces, covering an area of 77,44G KRRCAN 2009. Bostock (1970)
has divided New Brunswick into five main physiographic regions (Eigu3): the

Chaleur Uplands, New Brunswick Lowlands, St. Croix Highlands, Caledonia Highlands

G
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and the Miramichi Highlands. The Bay of Fundy lies along the seasdgyel of the
northern Appalachian orogen in the physiographic region called the Fundy Basin (Figure
1.4, King 1972).

Southern New Brunswick is characterized by a triangular basin of low relief,
which is bordered by highlands to the west and south (Fig@je The New Brunswick
Lowlands generally lie below 120 m elevation (Gadd 1973). The lowlands are underlain
by undeformed gently dipping Carboniferous rocks, primarily Pennsylvanian aged
sandstones, siltstones, shales, and conglomerates (Seama®@8)l. The St. Croix
Highlandsoccurat the apex of the lowlandkiangular basin and extend along the BOF
coastal region to Saint John. The St. Croix Highlands reach an elevation of 300 m and
are composed of steeply folded Paleozoic sedimentary ar@moktrata, interjected by
granitoid rocks of Middle Devonian and Early Carboniferous age (Thibault et al. 1985).
To the east of the St. John River along the Bay of Fundy lie the Caledonia Hghland
with folded Precambrian sedimentary and volcanic reekshing 300 to 600 m relief
(Seaman et al. 1993).

The Bay of Fundy, a branch of the Gulf of Maine (GOMMA linear funnel
shaped water body trending northeast between New Brunswick and Nova Scotia in
eastern Canada (Figure 1.4). The bay bifurcatdgeatortheastern end into Chignecto
Bay and the Minas Basin. The BOF is renowned for having some of the highest vertical
tidal ranges in the world; tidal ranges exceed 15 m at the head of the bay (Desplanque
and Mossman 2001). This results from the veesigape and thdecreasing depth

towards the top of the bay, resulting in near resonaittethe Atlantic Ocean tides.







































































































































































































































































































































































































































































































































