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= Surficial geology mapping in the 1970s
= Multibeam sonar mapping (early 2000s)
* The seascape map

= Conclusion
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Formation mapping

Strata consisting dominantly of a certain lithology...

= Scotian Shelf Drift (deposited under
glaciers or at glacier margin)

= Emerald Silt (derived from glacial meltwater
plumes)

= Sambro Sand
= | aHave Clay (postglacial mud)

= Sable Island sand and gravel
(postglacial, mobile)

l * I Natural Resources essources naturelles
Canada



Two-way time (ms)
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Prate I Bottom photograph of the Scotian Shelf drift (map-unit 7). The glacial till consists of & mix-
ture of anmlu ruuneﬂu of pebble—bwlacn»dz:d material in & matrix of sand and mud, Numerous

(Tere mhmnin&zumrhﬂllolhpbﬂmpﬁnmnﬁrﬂ
brittle starfish (Oahhmidn) 1 the lower left corer & chiton (Polyplacophora) is on a large boalder and
10 its right is a small starfish (Asteroiden), The underwater current vane and compass indicate bottom
current direction, Taken on Sewell Ridge at 42°49.5N, 67°24'W at a depeh of 194 m (106 fath).
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Systematic mapping with multibeam sonar:

Canada’s Oceans Action Plan
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Figure 1. Location map showing seventeen 1:50 000 map sheets covenng the Bay of Fundy. Sheet 5 (outfined by red box) is in southcentral Bay of Fundy between
Grand Manan Island, New Brunswick, to the west and Digby. Nova Scotia, to the east.
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Land system mapping
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v Land Systems of Indonesia and
New Guinea

Islands with no value
I 11 Mangroves flats
I 12 Coral Islands and raised reefs

I 3 Coastal beach ridges and
swales

- 14 Coastal estuarine flats
20 Undifferentiated wetlands
21 Wetlands with back swamps
22 Flooded valley wetlands
B 23 Peat swamps

31 Braided or bar plain river
valleys

- 32 Levee plain river valleys

I 33 Meander floodplain river
valleys

40 Undifferentiated alluvial plains
41 Composite alluvial plains
B 42 Allwial back plains
B <z Terrace alluvial plains
- 44 Bar alluvial plains
50 Undifferentiated coastal plains

51 Permanently inundated coastal
plains

52 Near-permanently inundated
coastal plains

53 Seasonally inundated coastal
plains

54 Coastal plains with long-term
inundated

55 Coastal plains with periodic
prief flooding

56 Waterlogged coastal plains

E7 Manctal nlaine with na flandina

Areas with
recurring
patterns of
landform,
geology,
and
vegetation.

N
A 0 — ] 96 km (60 miles)
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Seascapes: areas with recurring patterns
of morphology, texture, and biota.

Placentia Bay - e .
Bay of Fundy

- : Makkovik Bank
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Bedrock Seascapes
Glacial Seascapes
Glaciomarine Seascapes
Muddy Seascapes
Scoured Seascapes
Sandy Seascapes

Biological Seascapes

Anthropogenic Seascapes




Bedrock Seascapes

Bedrock is exposed at or near the seafloor in several settings: 1) extensive areas off
Passamaquoddy Bay and Grand Manan Island; 2) in coastal fringes; and 3) in scour
troughs, where intense tidal currents have removed overlying sediments. Several
lithologies are present, but are grouped together in this map.

Bedrock
Morphology: Irregular terrain with knolls, and ridges up to 20 m high and tens of
kilometres long.

Texture: Rock cutcrops with veneers of gravel and sand; high backscatter strength.
The gravel and sand may be mobilized by tidal currents, especially in scour troughs.
Biota: Attached fauna including coralline algae and algae in shallow areas,
SpONges, anemaones.

Outcrops are rare, and bedrock commanly has a veneer of sand and gravel, with
thicker sediments in pockets. Topography may be very irreqular, with large areas of
smooth sea floor between bedrock highs (e.g., off Passmaquoddy Bay). Most
exposed rock is in shallow water, and the percenfage cover of surficial sediments
increases with depth.




Glacial Seascapes
Accumulations of sediment up to many tens of metres thick, organized into ndges and
mounds of varying shapes and dimensions. Glacial seascapes formed under

advancing glacial ice (paraliel to ice-flow direction), 3t the margns of retreatng ice
(lranswsetomematwls) or were created by maltwater underice. Theyaeoeneﬂly

by tidal currents and waves ilesutfaeehgs
MMbyahn(ém)mdmw

Iotphology‘ mdwmwbsmh@ﬂmm
long, separated by smooth
Texture and mobility: Genaﬂyhasaﬂmdrae of glaciomarine mud that has

been winnowed to form an immobile sandy gravel lag with high backscatter strength
Biota: Attached fauna mncluding sponges, anemones, Asteriidae {sea stars). and

hydroids.

Moraines were deposited transverse to ice-flow directions during the retreat of
giaciers from the bay c. 14,000 years ago. They consist of glacial diamict (bouldery
gravel in 3 matrix of sandy mud). Moraines near Grand Manan have 3 thick cover of
glaciomarine mud and are mapped as that unit.

Eskers

Morphology: Curvilinear ridges up to 8 m high and tens of kiometres long that
commeonly occur 3s sets (beaded eskers).

Texture and mobility: Bouldery gravel, wzvel.saudyo’avel. with high
backscatter The gravels are immobde but sand pad'lesmaybemobilhed
bybdauna\tsmdhymsnshabumr

Biota: Attached fauna including sponges, hydrezoans, anemones, with scallops n
sandy areas.

Eskers were deposited by meltwater streams dunng deglaciation and are found off
the south coast. Jocated af gaps in North Mountain (e.g., af Digby).

Drumlins, craig-and-tail ridges

Morphology: Rounded, smooth, elongate ridges up to tens of metres high and 7 km
long. Crag-and-tail ridges comprise bedrock crags and glacial diamict tails.

Texture and mobility: Glacial damict -(bouldery grave! in a matrix of sandy mud).
immobde boulder gravel lags at the seafioor; high backscatter strength.

Biota: Attached fauna including sponges, anemones. Asteridae (sea stars), and

hydroids,

Eskers and crag-and-tail ridges were deposited under moving glaciers, paralel o
the ice-fiow. They may be many fens of metres thick and may be coverad by 3
wofﬁlmd(dsohasabgdorgavely

| Mega scale glacial lineations (MSGL}

Morphology: Elongate ridges of glacial material up 1o tens of metres high and tens
of kilometres

Texmmmlilr Composed of glacial diamict; surface lags of Immobile
bouldery gravel; high backscatter

&ob Attached fauna including sponges, anemones, Asteridae (sea stars), and

MMWMm!&MM(mm),Mh»
flow directions. They are commonly many tens of metres thick and may be draped

by glaciomarine mud (which also has a surface lag veneer of sand or gravelly sand).
Morphology: Drumiins and MSGL, mainly onented north-south, with numerous

| stpenmposed east-west onented small morainal ridges 1-2 m high (De Geer

Texhna’ndmohltrﬂ\ehndbmsmistddacialmmmm
gavelatmeseaaoorhwhadsaﬂerm
Attached fauna including sponges, anemones, Asteridae (sea stars), and

hydru
mdmswmmmmwam“mu
supenmposed on drumiins and MSGL formed duning glscial advance.
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Glaciomarine seascapes

Acoustically siratified sheets of gravelly sandy mud derived from melting glaciers,
draped over underlying terrains. Where exposed at seafloor these sedimenis have
been winnowed by currents, with no subsequent deposition of postglacial mud or sand.
Terrain may be imprinted by iceberg furrows and pits many kilometres long and up to
4mdeep.

Mid Wisconsinan residual ridges
Morphology: Streamiined ridges up to 7 km leng and 20 m above the surrounding
seafloor; heavily furrowed by iceberg keels.

Texture and mobility: Acoustically stratified on seismic reflection records; surface
lag of immobile muddy gravel; high backscatter strength.

Biota: Attached fauna.

Large residual ridges created when Late Wisconsinan ice advancing southwest out of
the Bay of Fundy overran thick Mid-Wisconsinan glaciomarine deposits. One of the
largest ridges is overiain by Late Wisconsinan morainal deposits and is not mapped
under this unit. May be tens of metres thick in places.

Late Wisconsinan Glaciomarine sediments
Morphology: Generally smooth, low-relief seafioor imprinted by iceberg furrows
and pits.

Texture and mobility: Acoustically stratified glaciomarine mud with dropstones,
commonly 5 m thick except up to 20 m in the basin north of Grand Manan; an
immobile veneer of muddy sandy gravel at the sea floor; high backscatter strength.
Biota: Bottom photographs show brittle stars (Ophiopholis aculeata), encrusting
tunicates and sponges on gravel clasts, polychaete worms, anemones, hrachiopods,
sea urchins, and sea cucumbers.

The seaflooris a 14,000 year-old surface that was mapped by Faderetal. (1986) as the
Emerald Silt Formation.

Winnowed Late Wisconsinan Glaciomarine sediments
Morphology: Generally smooth, low-relief sea floor.
Texture and mobility: Acoustically stratified deposits of sandy mud with
dropstones; veneer of boulder-cobble gravel at the sea floor; patches of sand in
places; high backscatter strength; immobile except where it being eroded by scour
troughs, as at Minas Passage, or where sand patches are activated by strong tidal
currents.

Biota: Attached fauna.

This unit differs from the glaciomarine sediments of the outer bay in thaticeberg furrows
and pits have been effaced by strong tidal currents, giving a smooth seafloor.
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Muddy seascapes

Fine-grained sediment was deposited in postglacial time as a result of erosion of glacial
sediments caused by changing sea levels and expanding tidal range. Equivalent to the
LaHave Clay formation of Fader et al. (1986).

- Postglacial mud, sandy mud

M | Morphology: Generally a smooth, low-relief sea floor except where fields of

: | pockmarks occur (mainly in Passmaguoddy Bay); also includes several areas of
irregular seafloor morphology indicative of erosion.

Texture and mobility: Mud and sandy mud with weak acoustic stratification except
where the stratigraphy is masked by gas; up to 20 m-thick off Saint John; surface
layer is active and compact substrate is immobile under present tidal conditions;
surface may be heavily bioturbated; surface veneer of muddy sand in some areas;
low backscatter strength;

Biota: Infauna of polychaete worms and amphipods; basket stars, sponges,
anemones attached to scattered clasts, brittle stars, bivalves, and gastropods.
Radiocarbon dating shows that deposition of mud occurred primarly in the early
postglacial penod, before development of high tidal range, and that sedimentation rates
have been low forthe past 8000 years. Some areas have been winnowed, resulting in a
0.25 m veneer of muddy sand at the sea floor. Seabed photos in some stations show
fresh seabed and current npples. Sediment transport model using observed grain size
predicts moderate to strong transport rate s under peak tidal current conditions.
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Scoured seascapes

Created by strong tidal flow, and erosion of glaciomarine and other sediments, giving
surface lags. Occur on a range of scales, including the Minas Passage Scour Trough
(170 mbelow sea level), the trough in Chignecto Bay (100 m); troughs in the central bay
located near obstacles (e.g., Wolf Rock); troughs in narrow channels leading to coastal
embayments (e.g., Digby Gut, Passmaquoddy Bay).

Tidal scour troughs

Morphology: Troughs incised into smooth sea floors; sharp boundaries; vanable
roughness.

Texture and mobility : Boulder-cobble gravel, sandy gravel, and bedrock occur at
the sea floor; high backscatter. All sediments are mobile in these regions of strong
tidal flow; glaciomarine sediments are experiencing active erosion.

Biota: Cobbles and boulders have encrusting sponges, anemones, bryozoans
including Flustra foilacea, hydroids.

Areas within scour troughs where all unconsolidated sediment has been removed are
classified as bedrock. Scour troughs may contain large bedforms which are not
mapped separately, except forthe gravel bank in Minas Passage
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Sandy seascapes

In the postglacal period (after c. 14,000 radiocarbon years BP) glacial matenials were
reworked by waves and currents. About 8000 yrs BP. relatwe s=a level dropped to ~-25
m, whrgespnsmdspnplafwmsbnmdwmm&mswueoastWIhnsng
se3 evels tidal amplitude. a range of sandy bedforms were created,
onemedaeeudmtobdiwrrendmebmsmst mobile bedforms overlie a thin lag
gravel developed on top of glaciomarine sediments. Because the sediment source is
domnantly from the erosional channels in the upper bay and the sediment confinement
by the overall nettransportis fo the top of the bay, most of the sandy seascapes occurin
the upper Bay of Fundy.

Dunes

Morphology: Flow-transverse ridges up to 10 m high and 4 km across, commonly
with supenimposed megarpples, organized nto frains up to 20 km leng.
Texture and mobility: Well-sorted medium sand with shell beds and gravel in
troughs between bedforms; low backscatter strength; mobde under tidal currents.
Biota: Sand dollars, bivalves (e.g..Cimeadimsp.). gastropods, sand dollars, surf
clams, starfish, scallops. anemones and sponges on shel beds, the bryozoan
Fhmbiacea(hammk)onbouldetsmdeobble.sanemeaqesshon

presence of horse mussels (Modiclus modiolus,
D«md!rwnﬁaalmaﬁena!srewkedbysﬂmghﬁlamh

Trapped dunes

Morphology: Solitary dunes can be up to 20 m high and 5 km long, commonly
ncised into otherwise flat sea fioor; occurring as large fields orin long ribbons
extending across the bay.

Texture and mobility: Well-sorted. mobile medium sand; may be mobie but
movement can be oscillatory and hence low net migration: low backscatter strength.
Biota: Sand dollars, bivalves (e.g., Clinocardium sp.), gastopods sand dollars, surf
clams, starfish, . anemones, a\dspmgesmsheﬂ
ﬂnsedmmgmedymdm“bappedbecwseheyhavebemmd
into the underying glaciomanne sediments.

Banner Bank dune complexes

Morphology: Trains of dune ridges of varying size, up to 8 m high off Cape Spit.
organized nto twin banks either side of headlands; a set also occurs ether side ofa
rocky shoal (exposed at low tide) in the middie of the bay.

Texture and mobility: Well-sorted shelly medium to coarse sand. highly mobile; the
banks themselves are fixed in position; low backscatter strength.
Biota: Sand dollars, bivalves (e.g., Cinoea'dimap) mopods sand dolfiars, surf
clams, starfish, scallops. anemonss and
mmmmnwmmmdmswwm
WM&WWW(a;,msmkydmﬁddoﬂ

Trapped gravel dune field
Morphology: Ridges of bouldery gravel up to 5 m high in a bank that is 20 m thick
and 3.5 km long.

Texture and mobility: Well rounded boulder cobble gravel; high backscatter
strength; boulders and cobbles are mobile under tidal currents.

Biota: No attached fauna; a few small starfish (Astenidae sp ) noted on images.
This may considered one haif of the banner bank complex at Cape Spiit, the other half
being the Scots Bay dune fieid This dune field is composed of coarse gravel, and has
become trapped in the Minas Passage Scour Trough. Strong currents prevent growth of
aftached organisms.

Sand

Morphology: Low-refief, gently banked deposits of sand up to 30 m thick; seaward-
sloping prsms offshore from beaches; flood-tidal dea deposits; commonly without
large bedforms
Texture and mobility: Sand and muddy sand with low backscatter strength; mobile
under tidal currents, and also wave action in shallow water.

Biota: Sand dolars, bwvalves (e g., Clinocardium sp.). gastropods, sand dollars, surf
clams, starfish, scaflops; anemones and sponges on shell beds.

Sand bodies that have accumuiated in a series of large drifts (e.g., west of Cape
Chignecto), orin other setiings.

Shadow banks

Morphology: Low-relief, gently banked deposits of sand up to 10 m thick, decorated
by sand ritbons and barchan dunes up to 8 m high and 2 km across.

Texture and mobility: Well sorted medium sand with low backscatter strength;
scattered cobbles and boulders, gravelly matenial i sand ribbon troughs: highly
mobide under strong uni-drectional idal currents.

Biota: Sand dolars, bivalves (e.g., Clinocardium sp.), horse mussels, gastropods,
sand dollars, surf ciams, starfish, scallops; encrusting sponges and bryozoans on
boulders and cobbles.

Sand bodies have accumulated adjacent fo banner banks in areas of the seabed
subject fo uni-directional flow st ail tidal stages.

Submerged spit and spit platform

Morphology: Ridge with recurves, reaching 20 m above surmounding seabed.
Texture and mobility: Gravel with sand patches; mainly high backscatter strength;
clinoform structure on acoustic records; gravel and sand are mobie under tidal
currents.

Biota: Some attached fauna.

Sand and gravel spifs and spit platforms accumufated with northeast-directed
longshore drift when sealevel was ~25m lowerthan today in the early Holocene.







Biological seascapes
Areas of s23 floor in which a particular biclogical community plays an especially strong
rolein determining morphaology and texture.

Horse Mussel reefs

Morphology: Lnearndgsupm3mhlghand Iﬂhlomeslong very straight.
Texture and mobility: Sand with accumulations of dead horse musselsuptzo4m
thick and located on top of glacial sediments; high backscatter strength.

Biota: Horse mussels (Modiolus modiolus) in assocation with the bryozoan Flustra
foliacea. Polymastia sp. sponge gardens.

These mussel bed bicherms resembie bedforms. as they are primanily composed of
sand. Formed by accumulation of horse mussel shells that interact with fidal
currents, they are aligned along principal current dirsctions.

Anthropogenic seascapes
Much of the seafioor has been impacted by fishing trawls, aithough strong currents
soon efface the effects. The major anthropogenic efiect isthe marine disposal area off
Saint John..

Marine disposal site

Morphology: Mounded deposits up to 10 metres thick off Saint John; slump apron
extending to the south.

Texture and mobility: Mixture of mud. sand, gravel, high backscatter; material at
the disposal site undergoes significant reworking by tidal currents and waves: 84%
of the dumped material. mainly fine-grained sediments, s transported away from the
disposal site and onfy 18%. mainly coarser material, remains.

Biota: Unknown.

Formed by repeated dispasal of dredge spoil from Saint John harbour and described
nasmeso!GSCrepmmmsaonedbyEmmmeMCanada




Maps available at GEOSCAN
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and Bay of Fundy map-arca,

Acoustic and bottom-sampling control across the eastern Gulf of Maine
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