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Figure 1. Da ta  source m a p showing m ultibea m  sona r ba thym etric survey covera ge. Da ta  were 
collected in a rea  A in 1999 by the Ca na dia n Hydrogra phic S ervice on the CCGS   using a  
K ongsberg EM1000 system , in a rea  B in 1999–2000 by the Ca na dia n Hydrogra phic S ervice a nd 
the Ca na dia n Offshore S ca llop Industry Ma pping Group on the MV  using a  

 EM1002 system , a nd in a rea  C in 2000 by Clea rwa ter Fine Foods Inc. on the MV 
 using a   EM1002 system . T his colour-coded, sha ded relief veiw of Georges 

Ba nk a nd the Fundia n Cha nnel is a va ila ble a s “Georges Ba nk, Gulf of Ma ine, S cotia n S helf, 
offshore ea stern Ca na da ” a t .
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DES CR IPT IVE NOT ES
INT R ODUCT ION
Georges Ba nk is a  la rge subm a rine ba nk in the Gulf of Ma ine nea r the edge of the continenta l shelf south 
of Nova  S cotia  a nd ea st of Ca pe Cod. T he ba nk is a pproxim a tely 280 km  long a nd 150 km  wide. T he 
interna tiona l bounda ry between Ca na da  a nd the United S ta tes tra nsects the ba nk with the northea stern 
third of the ba nk being Ca na dia n territory.
 T his m a p of Georges Ba nk Fundia n Cha nnel the product of a  19992000 , , a nd Northea st Cha nnel is –
ba thym etric survey tha t used m ultibea m  sona r system s to m a p 11,965 km  of the sea  floor. Other 2

ocea nogra phic expeditions to  collected geologica l a nd biologica l da ta  for scientific the a rea
interpreta tion. T his m a p sheet shows the sea  floor topogra phy of Georges Ba nk Fundia n Cha nnel, , a nd 
Northea st Cha nnel 175in sha ded-relief view a nd sea  floor depth (coded by colour) a t a  sca le of 1:  000. 
T opogra phic contours genera ted from  the m ultibea m  da ta  a re shown (in white) on the colour-coded 
m ultibea m  topogra phy a t a n interva l of 0 m . Ba thym etric contours (in blue) outside the m ultibea m  survey 2
a rea , presented a t a  depth interva l of 25 m etres, a re from  the Na tura l R esource Ma p series (Ca na dia n 
Hydrogra phic S ervice, 1966, 1967, 1971, 1972). 
 A , , a nd Northea st Cha nnel com plete series of Georges Ba nk Fundia n Cha nnel sea  floor topogra phic 
m a ps is com posed of nine sheets (T odd, 2008 b, c, d, e, f, g, h, i). a t a  sca le of 1: 50 000 a , 

MULT IBEAM BAT HY MET R Y  DAT A COLLECT ION
Figure  shows the three com ponent a rea s of the Georges Ba nk a nd Fundia n Cha nnel m ultibea m  sona r 1
ba thym etric survey. Da ta  were collected a t the m outh of Fundia n Cha nnel (in Northea st Cha nnel, a rea  A) 
in 1999 by the Ca na dia n Hydrogra phic S ervice using the Ca na dia n Coa st Gua rd S hip Frederick G. 
Creed, a  S W AT H (S m a ll W a terpla ne Area  T win Hull) vessel. T he ship wa s equipped with a  K ongsberg 
EM1000 m ultibea m  ba thym etric survey system  (95 kHz) with the tra nsducer m ounted in the sta rboa rd 
pontoon. T his system  produces 60 bea m s a rra yed over a n a rc of 150. In 19992000, the Ca na dia n up to ° –
Hydrogra phic S ervice, in pa rtnership with the Ca na dia n Offshore S ca llop Industry Ma pping Group, 
collected m ultibea m  sona r ba thym etric da ta  on Georges Ba nk (a rea  B)using the MV . T his  Anne S. Pierce
vessel wa s equipped with K ongsberg EM1002 m ultibea m  ba thym etric survey system  (95 kHz) with the 
tra nsducer m ounted on a  ra m  extended benea th the hull. T his system  produces 111 bea m s  configura ble
over a n a rc of 150. Also in 2000, Clea rwa ter Fine Foods Inc. collected m ultibea m  sona r ba thym etric up to °
da ta  in Fundia n Cha nnel (Georges Ba sin ) using the MV ., a rea  C Anne S. Pierce
 T he K ongsberg EM1000 a nd EM1002 system s opera te by ensonifying a  na rrow strip of sea  floor 
a cross-tra ck a nd detecting the sea  floor echo. On Georges Ba nk, the width of sea  floor im a ged on ea ch 
survey line wa s two to five tim es the wa ter depth; in the deeper wa ter of Fundia n Cha nnel, the the 
ensonifica tion width increa sed to five to six tim es the wa ter depth. On the ba nk a nd in the cha nnel, line 
spa cing wa s a bout three to four tim es wa ter depth to provide ensonifica tion overla p between up to 100% 
a dja cent lines. T he Globa l Positioning S ystem  wa s used for na viga tion, (with differentia l corrections) 
providing positiona l a ccura cy of 3 m . T he vessels surveyed a t different speeds. T he CCGS   ± Creed
a vera ged 14 knots resulting in a n a vera ge da ta  collection ra te of a bout 48 km  hr in wa ter depths of 2 -1     
250 m  a nd the MV  a vera ged 6 knots resulting in a n a vera ge da ta  collection ra te of a bout Anne S. Pierce
6.6 km  hr in wa ter depths of 80 m . ound velocity   during 2 -1 S profiles were collected a t regula r interva ls
m ultibea m  da ta  collection a nd w  used to correct the refra ctionere da ta  for  due to la yering in the wa ter 
colum n es a n innova tive m odel tha t wa s developed . T he ba thym etric da ta  were a djusted for tid using tida l 
for the project by the Ocea n Circula tion Group a t the Bedford Institute of Ocea nogra phy.

MULT IBEAM BAT HY MET R IC DAT A DIS PLAY
T he m ultibea m  ba thym etric da ta  a re presented a t 5 m  per pixel horizonta l resolution on Georges Ba nk 
a nd 10 m  per pixel horizonta l resolution in Fundia n Cha nnel. T he sha ded relief im a ge wa s crea ted by 
vertica lly exa ggera ting the topogra phy 10 tim es a nd then a rtificia lly illum ina ting the relief by a  virtua l light 
source positioned 45 a bove the horizon a t a n a zim uth of 315. In the resulting im a ge, topogra phic ° °
fea tures a re enha nced by strong illum ina tion on the northwest-fa cing slopes a nd by sha dows ca st on the 
southea st-fa cing slopes. S m a ll topogra phic fea tures a re a ccentua ted tha t could not be effectively shown 
by contours a t this sca le  S uperim posed on the sha ded relief im a ge a re colours a ssigned to wa ter depth, .
ra nging from   (sha llow) to  (deep). In order to a pply the widest colour ra nge to the m ost red violet
frequently-occurring wa ter depths, hypsom etric a na lysis wa s used to ca lcula te the cum ula tive frequency 
of wa ter depth. T he resulting colour ra m p highlights subtle va ria tions in wa ter depth which would 
otherwise be obscured.
 S om e fea tures in the m ultibea m  da ta  a re a rtefa cts of da ta  collection a nd environm enta l conditions 
during the survey periods. T he orienta tion of the survey tra ck lines ca n, in som e insta nces, be identified 
by fa int pa ra llel stripes in the im a ge. Beca use these a rtefa cts a re usua lly regula r a nd geom etric in 
a ppea ra nce on the m a p, the hum a n eye ca n disrega rd them  a nd distinguish rea l topogra phic fea tures.

GEOMOR PHOLOGY  
T he m orphology of the Gulf of Ma ine a nd Georges Ba nk is the result of m a rine deposition sedim ent 
during the Mesozoic (652  m illion yea rs a go) a nd Cenozoic (065 m illion yea rs a go) era s,erosion – 51 –  
during the T ertia ry period (1.865 m illion yea rs a go), a nd gla cia l erosion a nd deposition during the –
Pleistocene epoch (1, 01.8 m illion yea rs a go). Ma rine processes reworked a nd redistributed the 143–
gla cia l sedim ents during rising sea  level in the Holocene epoch (present 1, 0 yea rs a go) (T wichell et  to 143
a l., 1987; Uchupi a nd Austin, 1987).

GEOR GES  BANK
Georges Ba nk fla nks the sea wa rd side of the Gulf of Ma ine a nd m ore tha n 100 m  a bove the Gulf of  rises 
Ma ine sea  floor. Most the Ca na dia n portion of Georges Ba nk ha s wa ter depths between 60 a nd 90 m  of 
(Ca na dia n Hydrogra phic S ervice, 1990, 1997; Va lentine et a l., 1992). On the sha llowest portion of the 
ba nk (nea r 42N 67W ), depths  Georges Ba nk form s a  sea wa rd-inclined (southea stwa rd) ° ° rea ch 42 m .
terra ce with a n a vera ge slope of less tha n 0.05, or a bout 0.9 m km . T he 200 m  isoba th a long °  -1

southea stern m a rgin of Georges Ba nk is the continenta l shelf brea k. S ea wa rd of the shelf brea k, wa ter 
depths increa se down the continenta l slope, which ha s a n a vera ge slope of 7, or a bout 123 m km . T he °  -1

continenta l slope is incised with a  num ber of ca nyons; Corsa ir Ca nyon is the la rgest of these.
 the surfa ce of  thereS eism ic reflection profiles show tha t benea th Georges Ba nk  is a  prom inent 
unconform ity form ed on la te Creta ceous a nd Tertia ry sedim enta ry rocks (K ing a nd Ma cLea n, 1976; 
Lewis et a l., 1980). T he surficia l sedim ent overlying the unconform ity form s a  veneer of gla cia l debris 
tra nsported to Georges Ba nk during the la te Pleistocene from  continenta l a rea s to the north (S hepa rd    
et a l., 1934; K nott a nd Hoskins, 1968; Olda le a nd Uchupi, 1970; S chlee, 1973; S chlee a nd Pra tt, 1970; 
Fa der, 1984; Fa der et a l., 1988). During the Holocene, sea  level rose from  a  low sta nd 120 m  below the 
present sea  level (Em ery a nd Ga rrison, 1967; K ing a nd Fa der, 1986). aT he ba nk wa s subm erged c . 6000 
ra dioca rbon yea rs BP (S ha w et a l., 2002). Georges Ba nk surficia l sedim ents were reworked by m a rine 
processes during sea  level tra nsgression a nd continue to be reworked under the m odern ocea nic regim e 
(T wichell et a l., 1987; Va lentine et a l., 1993). T he m ost prom inent bedform s on Georges Ba nk a re sa nd 
wa ves tha t a re form ed through sedim ent tra nsport by strong tida l currents. T he na ture a nd a nd storm  
distribution of the Georges Ba nk sa nd wa ves is discussed by T odd a nd Va lentine (2012).

FUNDIAN CHANNEL AND NOR T HEAS T  CHANNEL
Georges Ba nk is bounded to the north by the Fundia n Cha nnel  com prises Georges Ba sin to the  which
west a nd Northea st Cha nnel to the ea st. Georges Ba sin is the deepest portion of the Gulf of Ma ine with a  
m a xim um  depth of 377 m . T he steepest slope from  Georges Ba nk to Georges Ba sin is 1.6, or a bout 28 m°  
km . T he Fundia n Cha nnel north of Georges Ba nk is a bout 45 km  wide a nd is bounded to the north by -1

Browns Ba nk on the S cotia n S helf. T he Fundia n Cha nnel na rrows southea stwa rd into Northea st Cha nnel 
which is a bou 28 km  wide; sill depth in Northea st Cha nnel is 232 m .t 
 Fundia n Cha nnel a nd Northea st Cha nnel were form ed by fluvia l erosion during Tertia ry sea  level 
regression a nd during cycles of regression a nd tra nsgression a ssocia ted with a dva nces a nd retrea ts of 
Pleistocene ice sheets (Uchupi a nd Austin, 1987). Erosion by ice during the W isconsina n gla cia tion a lso 
contributed to the present cha nnel topogra phy.
 Gla cia l sedim ents in the Fundia n Cha nnel a re incised with a n intersecting pa ttern of linea r to 
curvilinea r depressions. In Northea st Cha nnel, gla cia l sedim ents exhibit num erous discrete pits. Both the 
pits a nd scours a re interpreted a s evidence of the grounding a nd dra gging, respectively, of iceberg keels 
during the la st degla cia tion of the Gulf of Ma ine.
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