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De rive d  from  lim ite d  g e ophys ica l tra ve rs e  d a ta  with b roa d  
e xtra pola tions  b a s e d  on topog ra phic cha ra cte r

Q ua terna ry geology offshore Ava lon Peninsula
Newfoundla nd a nd L a bra dor

Seal Cove to Motion Bay

CanadaNa tura l R esources     R essources na turelles
Ca na da                       Ca na da

Spa rs e  s pot b a thym e try points  a nd  incom ple te  d a tum  a d jus tm e nts  re s ult in 
topog ra phic a rte fa cts  in the  b a thym e tric d ig ita l e le va tion m od e l, e s pe cia lly in the  a re a s  

fa rthe r offs hore . This  includ e s  a ppa re nt orie nta tions  of fe a ture s  which a re  incorre ct.

Map Explanation
A m a rine geophysica l a nd sa m pling survey conducted in 2009 together with a  topogra phic 
sha ded-relief im a ge constructed from  Ca na dia n Hydrogra phic S ervice (CHS ) spot wa ter 
depth points, provides control for the type a nd distribution of Q ua terna ry sedim ents. 

Topogra phy is governed by Preca m bria n m eta sedim ents with a  strong N-S  structura l trend, 
m a nifest a s ridges a nd va lleys, loca lly cropping-out from  a  thin till m a ntle, a cross a  2-9 km  
wide zone offshore the hea dla nds. Ea st of this, low relief Ca m bria n(?) a nd Ordovicia n a ge, 
slightly m eta m orphosed sha les a nd siltstones a re overla in by a  till bla nket of severa l m etres 
or m ore thickness. T his ha s sca ttered drum lins a nd sm a ll tra nsverse m ora ines, loca lly 
iceberg scoured. Mini-ba sins between hills a nd ridges com m only conta in gla cim a rine m ud 
pockets with a  sa nd or gra vel la g. Isola ted ice-ca rved or bedrock structure-bounded ba sins 
a nd som e outer ha rbours conta in va rious fa cies of ponded gla cim a rine m uds, genera lly with a  
sa nd la g cover. T hick sea -level low-sta nd terra ces likely record the reworking of gla cigenic 
m a teria l from  the pa leo-coa stline a nd la nd-ba sed gla ciers. Inside the hea dla nds a re loca l 
deposits of post-gla cia l m ud. 
Accom pa nying m a p sheets depict the stra tigra phic succession (S heet 3) a nd sedim ent 
thickness (S heet 4). A sepa ra te poster (King 2013, Open File 7360) presents exa m ples a nd 
interpreta tions of the geophysics, photogra phy a nd sedim ent core sa m ple da ta  a nd provides 
a  gla cia l chronology a nd potentia l engineering constra ints a nd opportunities.

T his m a p  
com plem ents a  m ore deta iled presenta tion a cross the survey a rea  (Bea r Cove Hea d to S outh 
Brigus, S heet 1) a nd is ba sed on extra pola tion of these findings a nd rela tion to topogra phy.

L EGEND
POSTGLACIAL SEDIMENTS

LATE GLACIAL TO POSTGLACIAL

GLACIAL SEDIMENTS

QUATERNARY

P os t g la cia l s e d im e nts  includ e  the  re worke d  com pone nt of g la cia l d e pos its  d e rive d  m a inly from  wa ve  a nd  
curre nt a ction d uring  the  pos tg la cia l m a rine  tra ns g re s s ion. Loca lly s till a ctive  whe re  s uch proce s s e s  s till 
pe rs is t s uch a s  s ha llow wa te r a nd  a long  hills  a nd  e s ca rpm e nts . It com pris e s  m a inly s a nd  a nd  g ra ve l la g  
d e pos its  ove rlying  a ll the  old e r m a p units . The s e  a re  unm a ppe d  he re  b e ca us e  the y a re  g e ne ra lly und e r 
0.5 m  thick, hig hly va ria b le  s pa tia lly, a nd  only prope rly re g is te re d  on the  s id e s ca n s onog ra m s  which cove r 
only a  s m a ll portion of the  m a p a re a . 

Till a nd  pro-g la cia l m a rine  s e d im e nts  d e pos ite d  with re tre a t of the  g la cie r to la nd . Till ha s  a  s trong  
a cous tic s ca tte ring  a ffe ct g e ne ra lly re g is te re d  a s  a n a cous tica lly incohe re nt s ig na ture  

. This , a nd  d
La te -pha s e  g la cia l proce s s e s  a ppe a r to ha ve  continue d  

to d e pos it in the  m a rine  re a lm  whe n the  ice  m a rg in wa s  ne a r the  pre s e nt coa s t or jus t b e yond  the  
he a d la nd s . Thre e  pro-g la cia l s tra tig ra phic units  a re  re cog nize d ; a  poorly s tra tifie d  d e pos it inte rpre te d  to 
b e  e ithe r a n ice b e rg  turb a te  a nd /or tra ns itiona l b e twe e n a  till a nd  a  wa te r-la in g la cim a rine  m ud  (Gm ), a n 
ove rlying  pa rtly-s tra tifie d  d e pos it (Gm s ) a nd  ove r this  b ut re s tricte d  to a n is ola te d  b a s in, a  we ll s tra tifie d  
d e pos it (Gws ). The  two la tte r a re  only re cog nize d  whe re  the re  is  s e is m ic control; unm a ppe d  s m a ll 
g la cim a rine  m ud  b a s ins  a re  like ly. La te  P le is toce ne  a g e  from  the  La te  Wis cons ina n g la cia tion. 

on ultra -hig h a nd  
hig h re s olution s e is m ic profile s s urficia l te xture  e pos it m orpholog y, includ ing  d rum lins  a nd  
m ora ine s , is  the  b a s is  for id e ntifica tion of the  till. 

Glacimarine Stratified Mud: Acous tica lly we ll to we a kly-s tra tifie d . Sim ila r to unit 
Gm  b ut with s tra tifica tion. More  cohe re nt b e d s  a ris e  e ithe r b e ca us e  the y ha ve  b e e n 
s ub je ct to le s s e r ice b e rg  turb a tion a s  the  ice b e rg  d ra ft popula tion d im inis he d  or a  
m ore  proxim a l point s ource .

Glacimarine Mud: Acous tica lly poorly to non-s tra tifie d , d ra pe d  in s m a ll b e d rock a nd  
till-floore d  b a s ins  a nd  va lle ys  a nd  in troug hs  b e twe e n m ora ine s . Loca lly 
und iffe re ntia te d  from  Gm s  which g e ne ra lly ove rlie s  Gm  b ut occa s s iona lly  the y a re  
inte rs pe rs e d . A s ilt-rich m ud  with s ig nifica nt s a nd  a nd  g ra ve l com pone nt. An 
unconform a b le  uppe r s urfa ce  is  com m on a nd  g e ne ra lly ha s  a  thin (cm  to d m ) s a nd  
la g  a nd  le s s  com m only a  g ra ve l la g  not m a ppe d . De pos ite d  b y prog la cia l m e ltwa te r 
plum e s  in quie s ce nt a nd  ope n m a rine  cond itions . 

Debrite: Acous tica lly hom og e ne ous  le ns e /we d g e  conform a b ly ove rlying  unit Gm s . 
De b ris  flow s ca r is  not re cog nize d  b ut the  pa re nt m a te ria l is  like ly g la cig e nic 
orig ina ting  from  the  s te e pe s t (northwe s t) b e d rock topog ra phy-g ove rne d  b a s in fla nk. 
The  d e b ris  flow e ve nt occurre d  pre vious  to g la cie r re tre a t to la nd  (cove re d  b y unit 
Gm ws ) s o it occurre d  im m e d ia te ly following  ice  re tre a t from  the  b a s in (14.8 ka , King  
2013). Run-out wa s  s ufficie nt to d ra pe  a  m id -b a s in hill. 

Thick Till: Dia m ict, g e ne ra lly with a  s urficia l b ould e r cob b le  or s a nd  a nd  g ra ve l la g ; 
La rg e ly in the  form  of b la nke t d e pos its  up to 10’s  of m e tre s  thick; Loca lly with na rrow 
s ub -pa ra lle l tra ns ve rs e  ice  re tre a t m ora ine s  a nd  d rum lins  in the  offs hore . P oor 
re g is tra tion of thin d e pos its  on the  s e is m ic profile s  pre clud e s  pre cis e  d e line a tion of 
its  d is trib ution ve rs us  the  thin till (GTtn). 

Thin Till and Isolated Bedrock hummocks: Till, a s  b e low b ut a s  a  thin a nd  pa tchy 
s he e t ove rlying  b e d rock; Is ola te d  b e d rock outcrops  com m on. Scoure d  a nd  pitte d  b y 
b oth re lict a nd  m od e rn ice b e rg s . 

Te rra ce d  d e poce ntre s  pa rtly filling  Ba y Bulls , Ca pe  Broyle  Ha rb our, Ca lve rt Ba y a nd  oute rm os t Aque forte  
ha rb ours  to a nd  b e yond  the  m ouths . Little  inte rna l s e is m ic cha ra cte r re s olve d . The s e  re m a in und a te d  s o 
it is  not cle a r if the y a re  e a rlie s t Holoce ne  or la te s t La te  Wis cons ina n a g e . 

Gm

Gm s

Low-stand complex: Incohe re nt, hom og e ne ous  or pos s ib ly prog ra d ing  inte rna l 
s e is m ic cha ra cte r. Occurs  a s  te rra ce d  d e pos it in s e le ct ha rb ours  a nd  ha rb our 
m ouths  with s lig htly incline d  top a t 30 to 40m  wa te r d e pth (s e a wa rd  d ipping ) a nd  a  
s te e p, we ll-d e fine d  s e a wa rd  s lipfa ce /fore s e t (up to 10º) re a ching  to ove r 80 m  wa te r 
d e pth. P os s ib ly with fore s e t b e d s  b ut a ls o a s  we a kly s tra tifie d  b a s in fill. Toppe d  with 
s a nd  a nd  g ra ve l. Loca lly worke d  into b e d form s . De pos it volum e  a nd  s e tting  
s ug g e s ts  a ccom m od a tion s pa ce  wa s  g ove rne d  b y low-s ta nd  (wa ve -b a s e  influe nce ) 
d uring  s ig nifica nt s e d im e nt input, e ithe r from  la nd -b a s e d  g la cie r re m na nts  or coa s ta l 
e ros ion of g la cig e nic m a te ria ls  following  m a rine  e xpos ure  a nd  tra ns g re s s ion. 
Uns a m ple d . 

Gls

Glacimarine Well Stratified Mud:  We ll s tra tifie d  s e is m ic cha ra cte r. Ove rlie s  e a rlie r 
b ut le s s  we ll s tra tifie d  g la cim a rine  m ud s . Ma ppe d  only in b a s in outs id e  Ca pe  Broyle  
Ha rb our b ut m ud  s a m ple s  in is ola te d  he a d la nd -s itura te d  b a s ins  m a y b e  e quiva le nts . 
La te  s ta g e  loca lize d  plum e  d e pos it from  m a rine -b a s e d  ice  e m a na ting  from  Ca pe  
Broyle  Ha rb our.

Gm ws

GT tk

GT tn

GD

Orie nta tion
unm e a s ure d

Drumlin: Till-core d , s tre a m line d  hill he a vily a rm oure d  with g ra ve l a nd  cob b le . 

Drumlin Field: Approxim a te  lim it of d rum lin fie ld  a s  infe rre d  from  roug hne s s  in 
d ig ita l e le va tion m od e l

Geologic Contact:
De fine d
Infe rre d

Geophysical Survey Track
G.I. Sle e ve g un (10"), Hunte c De e p Towe d  s pa rke r, Kle in Sid e s ca n 3.5 kHz 
from  1990 s urve y
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