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Off the Atlantic coast of North America, Canada and the United States share jurisdiction of the = | 120
Gulf of Maine. This “sea within a sea” measures almost 91,000 square kilometres in size and has an oy N o 1N A1 Al ALILIVI11C L] S P
average depth of 150 metres. The gulf exhibits a complex bathymetry of banks, basins, channels and s sy WY Hb s - A At g A e d . iy V' Mz A 7 Browns Bank is covered with a complex distribution of
ridges which reflect its geological history. The Geological Survey of Canada and the US Geological Ay 0 BB MRS T L e G RR G S re g L A T AT | surficial sediments resulting from glacial deposition and
Survey have a long-standing legacy of marine geological studies in the gulf. Over the past five years, & B 40 27 BTN el LLER Ba sl S P PR G T e e B | subsequent reworking. The image at right is a perspective
an integration of geoscience and marine biological information has lead to a greater understanding a4 & BN TNl o gk Nl A BT e R view of the bathymetry of northern Browns Bank looking from
of the diversity of benthic and pelagic habitats. This poster highlights aspects of the habitat mapping 12 | P R I A e B AL ST LA W/ A e T s L B west to east. Shown on this image are geological features
research of the two national geoscience agencies. oy N MG ) bt 3Ly el vt o G e S G | inherited from glaciation, including the 5 m-high terminal

| s T i s BVl Lo Sf Logr L ' | Fundian Moraine. Extensive areas of sand waves (see
image at right) are almost barren of epifauna, contrasting
with gravel lag (see image below) which hosts an
abundance of species.

INTRODUCTION . s SN [P U S e | BROWNS BANK

The shallow waters of Browns, German and Georges
e | |- el G i LWy 4 .= 8 Banks are important spawning areas formany commercial
Muddy sea floor on the eastem edge o i /4, ‘ | B : w0y : SR T | : ' . ' :
S i ineaei i.g 0 | e e, e fish species, including the giant scallop, Placopecten
quMng ce(;io?frrlid burrowgn% onemorL\es, I ‘ ; | ” ' PP e e S e S & magellanicns, llustrated in the seafloor photograph at left.
P14 ra urmows, LO ' / y : fine 7 : ' i % s : ' : .

0 ko drt owcscotiones - VA 757 o i K Sl Pl o WU - e SCallops are sfrongly associated with gravel lag deposits,
’rh;re orTe tr)wo ksources offh mlle don C;rhle W Bodi s vy ‘ : | | _ | | DN s =k et 8 Which are readily distinguishable from sand-covered

adjacent bank or on the land. Only ' - : ' : BT Ty o, T ‘ - ' ' ' :
e s N ssheeen o I terrain  through the interpretation of multibeam
backscatfter data. A highly significant correlation exists
between scallop catch rates and backscatter intensity. This

relationship can be used for the prediction of scallop stock
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Coarse sand on the westem edge of
Stellwagen Bank at 37 metres showing
flounder. High energy environment
aoffected by storm wave currents, Sand is
transported from the east and onto the

Pebbles and cobbles in sand on the
northeastern margin of Stellwagen Bank at
58 m showing a cerianthid burowing
anemone. High energy environment; storm
wave currents expose gravel by
transporting sand to the west.

70°30° W
Source: U.S. Geological Survey Fact Sheet 078-98

 Stelwagy n Bankis a nearshore fishing grou 1t exhibits a variety of sedimentary environments and biologic habitats. Transitions et o o i
between sediment fypes and energy levels often are very sharp. Topographic features were formed, for the most part, by glacial | ‘ ‘ ‘ . N O RTH E Q ST C H Q N N E L
processes. Ice, containing rock debris, moved across the region, sculpting the surface and depositing sediment to form basins, banks

and other features. Many of the smaller features formed during a final period of ice stagnation and melting. Today, the sea floor on the : o o ‘ | 5 O 1 OO
banks is modified by strong storm-generated currents and waves from the northeast that erode sand and fransport it into basins. | i
™ ™ m—

Kilometres - Northeast Channel is the principal hydrodynamic
connection between the shelf edge and an energetic

tidal system within the Gulf of Maine and Bay of Fundy. In

confrast with the surrounding shallow banks, water depths

RE AT SOUTH CH ANNEL . . ' in the channel reach aimost 300 m. These depths,
- ' ‘ ' ‘ ‘ ’ ' | combined with strong fidal cumrents, affect benthic

Sedimentary environments communifies. Recently-discovered deep-sea horny coral  [EE SEee = P Fago 1071
right) attaches fo cobbles and boulders and thrives in  [FaE Sy ey
_Unit A Hard botfom, high backscatter. GEORGES BAN K PRl e parts of Northeast Channel where cuments cany an o (1/“/)0/'(’[/

Seabed smooth to hummocky. Bottom types
are:

s oo . Georges Bank, like all the banks of the Gulf of Maine, was subject to
Wisconsinan glaciation. During this time, glaciers deposited sediment on
the banks. Following glaciation, alow stand of relative sealevel occurred
at about 14,000 years ago, subaerially exposing large areas of the
backscatter. Hummocky gravel, sand dunes, . o confinental shelf. The glacial sediments were reworked by the

Boftom types are; . ‘ .
a. Gravel paverment, sand veneer; in dune ' G subsequent sea-level fransgression and by modern currents. The

During glacial and deglacial time, the sea floor
of Northeast Channel was extensively scoured by the
keels of icebergs. Under the influence of strong tidal
and storm-generated currents, fine-grained
sediment has been winnowed from the coarse

Unit B Hard boftom, moderate-high

f hs.
o resulting sediment distribution is the primary control on benthic habitat.

Additional factors are water depth, sea floor geomorphology, habitat di ' . .
complexity and relative current strength. The multibeam bathymetric sediment of these relict iceberg furrows (on
Unit C Moderately hard bottom and

moderate backscatter. Relatively smooth, - L image atright illustrates a portion of Georges Bank. ronem e sbumemuesmumr il osommemermaent. | - - ' s S i \ bt bOThym?mC o sl i
Bottom types are: , Qo - o P | e ' gravel pavement with cobbles and boulders over
| | [ _ e

a. Fine to medium sand; burrows; no ripples. ]
D—— G g - \ . .( ,\ e s » | | i  much of the channel sea floor. This pavement hosts
Two ma!or ’rypgs of surficial sediment el e e T e e I eeiad - e e abuNdant populations of demersal fish, brittle stars
have been identified on Georges Bank.  EEEESE oo e g WG e, - 4 e and deep-sea coral,
: Sand (right) dominates on the shallowest ? ‘ ' & ' | | Gl 1 B s e S A
Unit D Soft bottom, low backscatter, Small o - : d
,\r/i&)plesfo large sand dunes (10 m), oriented E- - part of the bank and comprises sand
sheets and sand wave fields orienfed EEFE e o o . ers [ L P T D s T s & o . _ .
o . : . . perpendICU|Or TO The pfedomannT ; ; G  3 : i i “ 11 ; ." w #y B _ | . : | ThanksoTarﬁmleMidleTon, USGeoIiclSurvey,ondGaryGranfondKénHoIe,GlogicoiSurvey S '
Great South Channel separates Georges Bank from Nantucket Shoals and facilitates the exchange of water between the Gulf of . - - semidiurnal tidal flow. Gravel (fgr righ’r) e i o g R e R e e _': . S ©F-CNCCOUTERTC), DRCHOMIC FLENS v Il GMShanco Wil SIEFCHIDCOMPOnSniao pcee:. 3 —

Maine and the Aflantic Ocean. It is an important fishing ground for scallops and groundfish. Glacialice moved southward and sculpted : - : dominates the remainder of the bank. .3 L ar e (N ?, g ' P Al .| The bathymetric map of the Gulf of Maine was displayed by the GSC in a Universal Transverse ] DOSSIER PUBLIC
the region into a broad shallow depression (80 m water depth) and deposited sediment to form low gravel mounds and ridges. Modern L . e ‘ % - B i iy e ggggjgg;gﬁggg i it oy i %?\% gty ek ol 3995
' _ AR L L Le. - WLMBRIIG 7 ~ » GEOLOGICAL SURVEY

strong fidal and storm-generated currents flow north and south through the channel. Transport of sand by these currents has o TR T T - T o e B °>conc(~500m gidcellsize). For compllationdetalls see hifpi/ oracle.etusgs govigomaine/. COMMISSION GEOLOGIQUE

constructed large east-west-frending dunes and ridges thatrange up to 10 min height. The symmetry of the dunes suggests their positions o o ~ | Copies of this poster may be obtained fiom the Geological Suvey of Canada (Aftantic), Bedford |+ OTTAWA
L v - e Institute of Oceanography, RO. Box 1006, Dartmouth, Nova Scotia, Canada B2Y 4A2. Phone: (902) e 05/2001
426-3410, Fax: (902) 426-4465, E-mail: openfile@age.bio.ns.ca, Web: hitp://age.bio.ns.ca. “




