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65754 45' 35' 25 INTRODUCTION K. Paul of the Canadian Hydrographic Service (CHS) organized the multibeam-sonar bathymetric survey
. | A | . Georges Bank is a shallow submarine bank that lies south of Nova Scotia and east of Cape Cod, gf tLhe Nto_rtheast Chfagnel. . é_arrllp_lugh S (t3 Coi:]eltlrc]) (gHS)d_org%nferﬁd thSe rr;lultltfam-_scinar
42°28 42°28 Massachusetts and bounds the seaward side of the Gulf of Maine (Fig. 1). Water depths on the bank | ad y:ne I(/IIC su_rveyGo eoInges an |r} (t:rc])-ogeral lon WII s e a?aclan q sG%rg ca tq') ?sgqa ;ﬁn
range from less than 5 m to 200 m. The bank is approximately 280 km long and 150 km wide, and has an Fn u; Y Cr?ppm? T?tl;p. : meaver of e & eto ck)glcte)l C:Jrvey ct) Fe_maFa (d | ) _?_ﬁr |((;|pa < 'g i
area of 42 000 km?’ in water depths less than 200 m. The Fundian Channel and Georges Basin bound u(rj\ Fland' arg;}e mu II eam-sonte)xr su(rjvey un I?La en by ejr\t/va er dlne oods nc.t 't?] tﬁorges de_m
Georges Bank to the north; Northeast Channel bounds the bank to the northeast and separates it from %r]lr h un |San I a:ne ”.‘atPs alred atse Mon mu |Geam-sor:jaél ata uste F'T‘ agFree(rjneIn WII\/I It'tf anadian
Browns Bank on the Scotian Shelf (Fig. 2). The international boundary between Canada and the United d ts ore ocaliop SZObCIaCIanS n gsGréC e_llphplng throuptr?n K thearwa ter |n§ o0 Sf?ﬁ' Clé(lgse,a:m-;or)al:
States transects Georges Bank, and the eastern part of the bank (~7500 km?) lies in Canadian territory ata were processea by andf=ob.. Ihe authors thank the master and crew of the regeric
andis the subject of this map series (Fig. 3). G. tCreed re:_nd of the tI\/IV Anne Sd P(;etl)'ce;orotf;_\:elr effo(rItDs ?t sg_a. Geggr?phl%a_l _In_form"jtl?n Sly;tems and
. _ . . cartographic support was provided by P. O'Regan (Data Dissemination Division, Natural Resources
NEW th tT h? tt)agkt\v’\\:ater?hare phe_araﬁerlzed byg_nerg(le:_lg t:dal current? ?/’sso?te;]te(t:! dW'tt?] t?e near ris%rz)%;ci Canada), S.E. Hayward, E. Patton, W.A. Rainey, and S. Hynes (GSC). Scientific reviews of the map were
BRUNSWICK tha EX'SK,S ?d <Ieen € pr'n(;’:'lp?h una;serlm |u_r|r|13t_ 19a oqmcpl)or]len ( 2).0 tel : 193 f? reprefs?rr: SB ° of undertaken by G.D.M. Cameron (GSC), and L.J. Poppe and K.M. Scanlon (both U.S. Geological
4 ! ; e an d;nGSIf Io? I\/(Iear}ieregiyasrt]em (eBr:)e\lNl:aanc(;S(IcI:og); ?Sg? grezﬁf)r;ém?g%g) TheOlrJr:chc))r ax?s ci‘ytf?e Survey). Any use of trade, product, or firm names in this publication is for descriptive purposes only and
; semidiurnal tidal current ellipse is oriented northwe,st-sout’heast acrosé the bank, and the amplitude of does notimply endorsement by the U.S. Government.
\ this current near the seabed increases from less than 10 cm/s along the deeper southern flank to greater
than 100 cm/s on the relatively shallow northern edge of the bank (Butman and Beardsley, 1987). On the
shallowest portions of Georges Bank (<50 m), tidal currents are so strong that complete vertical mixing of REFERENCES
the water column occurs throughout the year (Butman and Beardsley, 1987). These strong currents also
i form large sand bedforms (Jordan, 1962; Stewart and Jordan, 1964; Todd and Valentine, 2012) and
continuously rework the surficial sediments, thereby removing most of the clay, silt, and fine-grained sand Bigg, G.R., Wadley, M.R., Stevens, D.P., and Johnson, J.A., 19986. Prediction of iceberg trajectories for the North Atlantic
. and leaving coarse-grained sand and gravel (Twichell et al., 1987; Butman, 1987). and Arctic Oceans; Geophysical Research Letters, v. 23, p. 3587-3590.
760 \\ Funz?;ir%ahpai:r?;eaitia ;i':tisetah;:té::‘:]VnseelaiEo:r:;cézzg:eal?;yv?;we(dceap?s(ﬂzgesgir;ecggzgea?rgesscz%ng Brown, W.S. and Moody, J.A., 1987. Chapter 9: Tides; in Georges Bank, (ed.) R.H. Backus; Massachusetts Institute of
X Technology Press, Cambridge, Massachusetts, p. 100-107.
1:50 000. This topographic map has a companion map of backscatter strength that shows the relative - = g
reflectivity of the seafloor substrates in response to sound waves (backscatter strength) that will be Butman, B., 1987. Chapter 13: Physical processes causing surficial sediment movement; in Georges Bank, (ed.) R.H.
- ATLANTIC published separately (B.J. Todd, P.C. Valentine, and J. Shaw, work in progress, 2012). Together, the Backus; Massachusetts Institute of Technology Press, Cambridge, Massachusetts, p. 147-162.
z22#2&?22?3%?2?139&?(;:;3?gct))far?;?gﬁgg t?]t;??grtr: ?}aepssez;lcglcl)?eTah:ar::pfgglgifggglgnt;euﬁﬂ)%gr;)f Butman, B. and Beardsley, R.C., 1987. Physical oceanography; in Georges Bank, (ed.) R.H. Backus; Massachusetts
’ 3 Institute of Technology P , Cambridge, M husetts, p. 88-98.
C 15114 OCEAN sonar surveys conducted in 1999 and 2000 to map 11 965 knt’ of the seafloor (Fig. 3). Onthis map, water- ASHEISOL SChnB O IeEs LAmAnes, Massacissie e
Kilometres depth contours were computer-generated from the multibeam-sonar data and are shown (in white) on the Canadian Hydrographic Service, 1966. Natural Resource Chart 15116-A, bathymetry; Department of the Environment,
0 300 colour-coded water-depth image at a depth interval of 10 m for water depths less than 200 m and at an Ottawa, Ontario, scale 1:250 000.
interval of 100 m for water depths greater than 200 m. Bathymetric contours (in blue) outside the . ) . ) . )
40°N T T T T T T 40°N multibeam survey area on this sheet, presented at a depth interval of 25 m, are from the Natural Resource Cangi:x:g:ffgg":;i ir_\ggg’(;ogom' Natural Resource Chart 15114-A, bathymetry; Department of the Environment,
72°W 58°W Map series (Canadian Hydrographic Service, 1966, 1967, 1971, 1972); and bathymetric contours in ’ ’ ’ )
65°41"W 65°40°W Figure 1. Location map showing Georges Bank situated south of Nova Scotia and east of Figures 1-3 are from the same sources. Canadian Hydrographic Service, 1971. Natural Resource Chart 15124-A, bathymetry; Department of the Environment,
8gﬁg d?ex%déegrr]ﬁeﬂtrll)(f égiggezrg);i tpﬁn?j)i(;?\nér?;rmgl rgggltlzl%armésac;rt]acrhg%\;gla%ﬁeogrégg The complete series of Georges Bank, Fundian Channel, and Northeast Channel seafloor Ottawa, Ontario, scale 1:250 000.
Depth (m) I ! - ; topographic maps comprises nine adjacent map areas at a scale of 1:50 000 (Fig. 3). In total, eighteen . . . )
2% o shade shows the extent of Georges Bank in U.S.A. waters. The red box outlines the extent of 25" . . . ! Canadian Hydrographic Service, 1972. Natural Resource Chart 15126-A, bathymetry; Department of the Environment,
-104 —|_ this map sheet. Five-digit numbers refer to the Marsden Square System used for Natural maps constitute the Georges Bank, Fundian Channel, and Northeast Channel map suite (two maps Ottawa, Ontario, scale 1:250 000.
Resource Mapseries as 1:250 000 scale. The blue line shows the 200 misobath. showing seafloor topography and backscatter strength per map area).
L 106 Canadian Hydrographic Service, 1990. Georges Bank eastern portion, chart L/C 4255; Fisheries and Oceans Canada,
MULTIBEAM-SONAR BATHYMETRY DATACOLLECTION Cuaa, Onisriotsealerlee U
67°W 66°W 65°W : . i T :
— I i | I Multibeam-sonar water-depth data are the basis for the seafloor shaded topographic map. The data were Canadian Hydrographlc Service, 1997. Georges Bank, chart LC 8005; Fisheries and Oceans Canada, Ottawa, Ontario,
42°20N ‘,\\\( ; Browns Bank / collected as a collaborative effort between the Canadian Hydrographic Service (CHS), the Geological seale 1:300.000,
\ GUIf OOf viaine 90 ® f/lurve_y o]‘(gCanad? t(f?sg), the 'tcanfagian gﬁShor_e I(SC_?::OP Industry |\t/|apping GrOUIE_), Iand the t?oean Courtney, R.C. and Shaw, J., 2000. Multibeam bathymetry and backscatter imaging on the Canadian continental shelf;
-108 % 30 A apping Group of the University of New Brunswick. The survey systems use multiple sonar beams Geoscience Canada, v. 27, p. 31-42.
} 5 Ay angled downward and outward (from a location on the ship's hull) to ensonify a narrow strip of seafloor ) )
Jeorges basin across the ship's track. The travel times of the outgoing sound waves and returning echoes from the Emery, K.O. and Garrison, L.E., 1967. Sealevels 7,000 to 20,000 yearsago; Science, v. 157, p. 684-687.
5 : ?Beeacflrcg;c;;aBr(ae:l(setgetc\)/v?jtlﬁlg?:ﬁethsee:]l‘lac:ce): gvigipsirg;g‘eedeangg'z(;i ha;iarv(ecyollijr:ten\?v); sa?v(\jlostrc])a]:l’v\/’ezt(i)rgg)s. t(ag Fader, G.B.J., 1984. Geological and geophysical study of Georges Basin, Georges Bank, and the Northeast Channel
B " 4 area of the Gulf of Maine; Geological Survey of Canada, Open File 978, 531 p.
0 3 n d | water depth; in the deeper water of Fundian Channel, the ensonification width increased to five to six H ¥ P P
00u — times the water depth. Line spacing was approximately three to four times water depth to provide up to Fader, G.B.J., King, E., Gillespie, R., and King, L.H., 1988. Surficial geology of Georges Bank, Browns Bank, and the
U 100% ensonification overlap between adjacent lines. Areas shown in white within the surveyed areas are southeastern Gulf of Maine; Geological Survey of Canada, Open File 1692, 3 sheets, scale 1:300 000.
places where no.multlbeam datawere C_o”eCted' Surveys V\_’ere ConC!UCted as fo”ov‘_’S: . Greenberg, D.A., 1990; Chapter 5: The contribution of modeling to understanding the dynamics of the Bay of Fundy and
L 114 d E)éCtr(]BeS)Cg’segér’;f:cl)(rgeacsrteggag%WRTﬁ?grgaaﬁle\aNgietg.agg ere'gg_rwii ﬁiﬂ)a(\jlljsr;eclc;a(ii[?pl:eaé%vﬁplg Gulf of Maine; in Modeling marine systems, (ed.)A.M. Davies; CRC Press, Boca Raton, Florida, p. 107—140.
Kongsberg EM1000 multibeam-sonar bathymetric survey system with 60 beams operatingat 95 kHz Jordan, G.F., 1962. Large submarine sand waves; Science, v. 136, p. 839-848.
ta)rrat?/]edg\;'esran (ajr(;’:f 120 W('jt_h th%:raESducser n|1|oun|teg Intthe :/:arbgardgontoon, - Bark | King, L.H. and Fader, G.B.J., 1986. Wisconsinan glaciation of the Atlantic continental shelf of southeast Canada;
e Dby ihe and the Lanadian Uiishore oscallop Industry Mapping sroup on seorges bank In Geological Survey of Canada, Bulletin 363, 72 p.
1999 and 2000 (area B, Fig. 2), using the MV Anne S. Pierce equipped witha Kongsberg EM1002 ] ] ) ] ] ] ]
multibeam-sonar bathymetric survey system with 111 beams operating at 95 kHz configurable over King, L.H. and Macl._ean, B., 1976. Geology of the Scotian Shelf; Canadian Hydrographic Service, Marine Sciences
anarcof up to 150° with the transducer mounted on a ram extended beneath the hull, and Paper7, Geological Survey of Canada, Paper74-31, 31 p.
b tl)Dy Clearwe_xter ZinedFOOd_be Igc-bin Fundian Channel in 2000 (area C, Fig. 2), using the MV Anne S. Knott, S.T. and Hoskins, H., 1968. Evidence of Pleistocene events in the structure of the continental shelf off the
lerce equipped as described above. northeastern United States; Marine Geology, v. 6, p. 543.
The Global Positioning System (with differential corrections) was used for navigation and provided a ) ) )
- positional accuracy of £3 m. Survey speeds averaged 14 knots (26 km/h) on the CCGS Creed resulting in Lewis,R.S., Sylve§ter, R.E.,Aaron, J.M., Twichell, D.C., and Scanlo.n', K.M.,.1 980. Shallow se(.jlment.ary framework and
42719N an average data collection rate of about 48 km?h in water depths of 250 m. Survey speeds averaged gelatlfd pOteTﬁ'a_l g(;aolsoglc hazargs of the i?org_es Bank grea’_ n Er}vg?]"?eqf;l 9610;09'(: st(l;d|er'\|An tXe Ge_o[?eés
6 knots (11 km/h) on the MV Anne S. Pierce resulting in an average data collection rate of about 6.6 km’/h Ganl a_real“s nite & tate:_lngt eatsgzrgmtZnt'C5°1Ut§r25°nt'nenta iy ore-10, (S0 .M. Aaron] U5,
in water depths of 80 m. Sound velocity profiles were collected at regular intervals during multibeam- eoladical SUNEY: SPEN-FIE REPOILELrasls: Puptl=or2o.
Kl ; sonar bathymetric data collection and were used to correct the data for refraction of the sonar beams due Oldale, R.N. and Uchupi, E., 1970. The glaciated shelf off northeastern United States; U.S. Geological Survey,
0 lel=tires to density stratification in the water column. The bathymetric data were adjusted for tidal variation using Professional Paper 700B, p. B167-B173.
L \ an innovative tidal model that was developed for the seafloor mapping project by the Ocean Sciences . . . .
| Division of Fisheries and Oceans Canada at the Bedford Institute of Oceanography. The bathymetric data Schlee, J., 1.973. Atlantic contln.ental shelf and slope of the United States—sediment texture of the northeastern part; U.S.
N | were processed using software developed by the Ocean Mapping Group at the University of New Geological Survey, Professional Paper 529-L, 64 p.
Figure 2. Data source map showing multibeam-sonar bathymetric survey coverage. Data were Brunswick. Schlee, J. and Pratt, R.M., 1970. Atlantic continental shelf and slope of the United States—gravels of the northeastern
Figure 4. Detailed topography of De Geer moraines, southern Browns Bank. collected in area A in 1999 by the Canadian Hydrographic Service on the CCGS Creed using a part; U.S. Geological Survey, Professional Paper 529-H, 39 p.
Kongsberg EM1000 system, in area B in 1999-2000 by the Canadian Hydrographic Service and
the Canadian Offshore Scallop Industry Mapping Group on the MV Anne S. Pierce using a BATHYMETRIC DATA DISPLAY Shaw, J.., Gareau, P., and Courtney, R.C., 2002. Palacogeography of Atlantic Canada 13-0 kyr, Quaternary Science
Kongsberg EM1002 system, and in area C in 2000 by Clearwater Fine Foods Inc. on the The multibeam-sonar bathymetric data are presented at 5 m per pixel horizontal resolution on Georges Reviews, v.21, p. 1861-1878.
MV Anne S. Pierce using a Kongsberg EM1002 system. Water depths are in metres. Bank and 10 m per pixel horizontal resolution in Fundian Channel and Northeast Channel. The shaded- Shaw, J., Piper, D.J.W., Fader, G B.J., King, E.L., Todd, B.J., Bell, T., Batterson, M.J., and Liverman, D.J.E., 2006. A
relief topographic image is presented with a vertical exaggeration of the bathymetry of 10 times and an - . ; ) ;
P P ; : ; e 5 : : conceptual model of the deglaciation of Atlantic Canada; Quaternary Science Reviews, v. 25, p. 2059-2081.
65°49'W 65°48'W 65°47'W artificial illumination of the relief by a virtual light source positioned 45° above the horizon at an azimuth of
Depth 86°W 85°W 315°. In the resulting image, topographic features are enhanced by strong illumination on the northwest- Shepard, F.P., Trefethen, J.M., and Cohee, G.V., 1934. Origin of Georges Bank; Geological Society of America, Bulletin
epth (m) I I ‘ facing slopes and by shadows cast on the southeast-facing slopes. Superimposed on the topographic v.45,p.281-302.
image are colours assigned to water depth, ranging from red (shallow) to violet (deep). In order to apply . v . )
B rowns Ba nk / the widest colour range to the most frequently occurring water depths, hypsometric analysis was used to Stevéa_l[t_’ MH i.I‘IBé}-JI\;i::ii‘IJIg;d?\IZv? YFork1 9,\?:\,'\,%2?5 rgitggf?? j_”dges on Georges Shoal: in Papers inmarine geology, (ed.)
AP calculate the cumulative frequency of water depth. Each figure has a unique colour ramp, and the colour ' ' ' '
L 120 ramp for an inset map showing topographic detail may differ from the colour ramp used for the main map. Todd, B.J.,_Lewis, C.F.M., and Ryall, P.J.C., 1988. Comparison of trends of iceberg scour n_]arks with iceberg traje_ctories
The resulting colour ramp highlights subtle variations in water depth that would otherwise be obscured. anzdseV|d1e3n7(:f %fspgasleocurrent trends on Saglek Bank, northern Labrador Shelf; Canadian Journal of Earth Sciences,
Some features in the multibeam data are artifacts of data collection and environmental conditions e - ’
during the survey periods. The orientation of the survey track lines can, in some instances, be identified Todd, B.J. and Valentine, P.C., 2012. Large submarine sand waves and gravel lag substrates on Georges Bank off
- 130 by faint parallel stripes in the image. Because these artifacts are usually regular and geometric in Atlantic Canada.; in Seafloor geomorphology as benthic habitat: GeoHab atlas of seafloor geomorphic features and
appearance on the map, the human eye can disregard them and distinguish real topographic features. benthic habitats, (ed.) P.T. Harris and E.K. Baker; Elsevier, London, United Kingdom, p. 261-275.
Todd, B.J., Valentine, P.C., Longva, O., and Shaw, J., 2007. Glacial landforms on German Bank, Scotian Shelf: evidence
200 o 42°24'N _|_ 20" GEOMORPHOLOGY OF GEORGES BANK, FUNDIAN CHANNEL, AND for Late Wisconsinan ice-sheet dynamics and implications for the formation of De Geer moraines; Boreas, v. 36,
NORTHEAST CHANNEL DfTe-AG8.
1 ; ; ; Twichell, D.C., Butman, B., and Lewis, R.S., 1987. Shallow structure, surficial geology, and the processes currently
h ZZXZESE?\TL?TSUE% seaward side of the Gulf of Maine and rises more than 300 m above the Gulf of iﬂhapinghthe tt’tank; ?ste?rgeS Bank. (ed.) RH. Backus; Massachusetts Instite of Technology Press, Cambridge.
assachusetts, p. 32-37.
160 Maine seafloor (Fig. 1, 2). Most of the Canadian portion of Georges Bank has water depths between 60 m . ]
170 and 90 m (Canadian Hydrographic Service, 1990, 1997; Valentine et al., 1992), but depths shallow to Valentine, P.C., Strom, E.W., and Brown, C.L., 1992. Maps showing the sea-floortopography of eastern Georges Bank;
42 m near 42°N, 67°W. The bank surface gradually deepens seaward and has an average slope of less U. 8. Geological Survey, Miscellaneous Investigations Series Map -2279-A, scale 1:250 000.
than 0.05° (0.9 m/km). The 200 m isobath along the southeastern margin of Georges Bank approximates Valentine, P.C., Strom, E.W., Lough, R.G., and Brown, C.L., 1993. Maps showing the sedimentary environment of
the continental shelf break (Fig. 1). Seaward, water depths increase down the continental slope, which eastern Georges Bank; U.S. Geological Survey, Miscellaneous Investigations Series Map 1-2279-B,
has an average slope of 7° (123 m/km). The seaward margin of the bankin Canada is incised by a number scale 1:250 000.
of submarine canyons, the largest of which are Corsair and Georges canyons (Fig. 2).
Georges Bank is bounded to the north by the Fundian Channel which comprises Northeast Channel
to the east and Georges Basin to the west (Fig. 2). Georges Basin is the deepest portion of the Gulf of
,_/—/—/ Maine with a maximum depth of 377 m. The Fundian Channel north of Georges Bank is approximately
» 45 km wide and is bounded to the north by Browns Bank on the Scotian Shelf. The Fundian Channel
Kilometres narrows southeastward into Northeast Channel, which is approximately 28 km wide. The seaward sill
0 0 60 n depthin Northeast Channel is 232 m, and the channel mouth is incised by submarine canyons (Fig. 2).
L | \w |
| | W o) N\ | I Recent geological history
Figure 3. Location map showing nine 1:50 000 map sheets covering Georges Bank, Fundian Seismic-reflection profiles show that beneath thg surfacg of Georges Ba_nk there is a prominent
Channel and Northeast Channel. Sheet 3 (outlined by red box) shows the southern region of the unconformity formed on late Cretaceous and Tertiary sedimentary rocks (King and MaclLean, 1976;
. Canadian portion of Georges Bank. Water depths are inmetres. Lewis et al., 1980). The surficial sediment overlying the unconformity is glacial debris transported to
42°23N Georges Bank and other Gulf of Maine banks during the late Pleistocene epoch from continental areas to
the north (Shepard etal., 1934, Knott and Hoskins, 1968; Oldale and Uchupi, 1970; Schlee, 1973; Schlee
and Pratt, 1970; Fader, 1984; Fader et al., 1988; Todd et al., 2007). During the postglacial Holocene
Figure 5. Detailed topography of escarpment, southern Browns Bank. epoch (~12 000 years before present), sea level rose from a low stand 120 m below the present sea level
’ (Emery and Garrison, 1967; King and Fader, 1986), and the bank was submerged about 6000 BP
(radiocarbon years) (Shaw et al., 2002). Georges Bank surficial sediments were reworked by marine
processes during sea-level transgression and continue to be reworked under the modern oceanic regime
(Twichell etal., 1987; Valentine etal., 1993).
The present morphology of the Gulf of Maine, Georges Bank, and the Fundian and Northeast
65°52'W 65°51"W channels mapped here displays the imprint of multiple glaciations during the Pleistocene epoch
(~12 000 years ago to 2.5 million years ago). During the last glaciation of the Pleistocene, the
Depth (m) Wisconsinan, the Laurentide Ice Sheet extended southeastward from central Canada across Maritime
-:130 Canada and New England to the present northern margin of Georges Bank and the continental shelf
190 edge off Nova Scotia and the Fundian and Northeast channels were a major outlet for glacial ice to the
:%‘1)8 Atlantic Ocean (Shaw et al., 2006). Based on the mapping of glacial gravel collected from the seabed in
the Gulf of Maine region, Schlee and Pratt (1970) reported that glacial ice lapped onto the northern
margin of Georges Bank.
Geomorphology of Sheet 3
The northern portion of Northeast Channel and the southwestern edge of Browns Bank are shown on this
map at a scale of 1:50 000. Inset maps at a scale of 1:25 000 (Fig. 4—7) highlight geomorphological
features typical of the area. For each of these detailed maps, the colour-range values are hypsometrically
optimized and differ from the colour-range values of the 1:50 000 scale map sheet.
On the southwestern margin of Browns Bank, bounding the Northeast Channel, the shelf break is at
approximately 120 m water depth. At shallower depths, the seabed is relatively smooth except for a series
of segmented ridges, each approximately 3.5 m in height and are oriented approximately east-west
(Fig. 4). The ridges are subparallel, and the longest segment is 1.5 km in length. These features are
interpreted to be De Geer moraines, which are small, transverse moraines formed at or close to the
grounding line of a water-terminating glacier (Todd et al., 2007). The east-west orientation of De Geer
moraine crests on Browns Bank suggests that the ice front retreated northward during the last
deglaciation. In the northernmost portion of the map area, the shelf break occurs at the 130 m isobath
where itis a linear escarpment aligned northwest-southeast. Itis 10 m to 20 m high and 6 kmlong, with a
southwest-facing slope of 46° (Fig. 5).
15 - 15 On the southeastern margin of Browns Bank; in the eastern portion of the map area, the shelf break at
the transition to the continental slope occurs at 150 m water depth. On the upper continental slope, the
relatively smooth seafloor rapidly steepens and becomes gullied at 400 m depth. Pits caused by iceberg
keels are present below 300 m. A low ridge aligned northeast-southwest, possibly a terminal or
recessional moraine, is present between 290 m in the east and 220 m in the west (65°25.5'W to
65°30°'W).
The central portion of the map area is dominated by Northeast Channel where water depths in the
channel axis reach 250 m and increase southeastward to more than 300 m in the head of a submarine
canyon which opens to the Atlantic Ocean (Fig. 2). The seafloor in Northeast Channel displays a pattern
of intersecting linear to curvilinear depressions, some over 5 km in length, and numerous, subcircular pits
(Fig. 8). The linear depressions, or scour marks, and pits are interpreted as evidence of the ploughing
action into seabed sediments by the keels of icebergs drifting into and out of Northeast Channel. A
prominentlinear scour mark s presentin the southwestern corner of the map sheet. Icebergscour marks
are present in the channel at water depths of 160 m to more than 300 m. As iceberg trajectory is dictated
mainly by ocean-current direction (Todd et al., 1988; Bigg et al., 1996), both northwest and southeast
Figure 6. Detailed topography of iceberg scour marks and pits, Northeast Channel current directions are inferred in Northeast Channel during postglacial time.
' ' Small, elongated fields of flow-transverse bedforms occur along the north side of Northeast Channel
in water depths of 160 m to 230 m (Fig. 7). The bedform crests are symmetrical in plan view, are oriented
approximately northeast-southwest, and are formed by currents flowing both in and out of the channel.
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Figure 7. Detailed topography of flow-transverse sediment bedforms on the north flank of Northeast
Channel. Bedform crests are symmetrical and are aligned approximately northwest-southeast.
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