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SURFICIAL GEOLOGY O F  EDMUNDSTON, 

MADAWASKA AND TEMISCOUATA COUNTIES, 

NEW BRUNSWICK AND QUEBEC 

INTRODUCTION 

F i e l d  w o r k  on  which th i s  r e p o r t  i s  b a s e d  w a s  done i n  the  
1950 f ield s e a s o n .  T h e  m a p - a r e a  c o v e r s  309 s q u a r e  m i l e s  s i tua ted  
i n  n o r t h w e s t e r n  New Brunswick ,  county of Madawaska,  with a s m a l l  
c o r n e r  i n  the  p rov ince  of Quebec.  M o r e  than  f ive-sixths  of the a r e a  
is f o r e s t  c o v e r e d ,  t h e r e  being approximate ly  48 s q u a r e  m i l e s  of land 
c l e a r e d  o r  p a r t l y  c l e a r e d  of t r e e s .  A c c e s s  t o  m o s t  of t h e  a r e a  is 
provided by r o a d s ,  s p a c e d  a t  about 3 -mi le  i n t e r v a l s ,  except  i n  t h e  
n o r t h e a s t  c o r n e r  w h e r e  t h e r e  a r e  only bush  t r a i l s .  T h e  l a r g e s t  
town is Edmunds ton ,  and i t  h a s  a population of 10 ,  753 (1 95 1 c e n s u s ,  
Canada  Year  Book 1952-53). Economica l ly ,  the  f o r e s t s  a r e  f i r s t  i n  
i m p o r t a n c e ,  a pu lp-mi l l  owned by F r a s e r  Companies  L imi ted  p r o -  
viding t h e  m a i n  employment  both i n  the  woods and m i l l .  M b e d  
f a r m i n g  and s o m e  potato f a r m i n g  a r e  combined with pulp-wood c u t -  
t ing t o  f o r m  the  b a s i c  economy.  
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Phys iography  

T h e  reg ion ,  a f o r m e r  plateau,  h a s  been  d i s s e c t e d  by 
s t r e a m s  of the  Saint  John  d r a i n a g e  b a s i n ,  leaving n u m e r o u s  h i l l s .  
Local  rel ief  next  to  t h e  r i v e r  val leys i s  between 300 and  500 f e e t  
and t h e  t o t a l  re l ief  is about  1 , 2 0 0  fee t ,  va ry ing  f r o m  a n  e leva t ion  of 
approximate ly  425  f e e t  a t  S t e  - Anne-de-Madawaska to 1 ,  590 fee t  a t  
G r e e n  R i v e r  t r i angula t ion  point.  

Many of the  p r e - g l z c i a l  V-shaped bedrock  va l leys  a r e  
p a r t l y  f i l led with g lac ia l  d r i f t ,  and o v e r  th i s  a mant le  of s i l t  w a s  
depos i ted  when s t r e a m s  overf lowed t h e i r  banks.  Drif t  and l o o s e  
r o c k ,  removed  f r o m  h i l l  tops  and s t e e p  s l o p e s  by s lopewash ,  s l u m p ,  
and sol i f luct ion,  is r e d i s t r i b u t e d  on  h i l l s i d e s  and val ley bo t toms .  



Bedrock Fea tu res  

The accompanying m a p  shows many, but not a l l ,  of the 
outcrops,  a s  only cu r so ry  attention was given to the bedrock geology. 
Grey s la te ,  which changes to interbedded s la te  and l imestone in  the 
southeastern pa r t ,  underl ies mos t  of the a r e a  and has  been assigned 
a Silurian age by Bailey and McInnes (1889, p. 3 8 ~ ) ~  on the basis  of 

' ~ a m e s  and dates in parentheses a r e  those of references  cited on 
page 3 .  

foss i l s  found in s imi l a r  rocks  in surrounding a r e a s .  Alcock (1949). 
on a geological map  of the Marit ime Provinces ,  places rocks  of this 
type northwest of St  - Jacques in  the Lower Devonian, and those to 
the southeast in the Silurian.  The s la tes  have a s t rong northeast  
trending cleavage. A common constituent of the s la tes  i s  d issemin-  
ated pyri te,  and a black s ta in  of a manganese oxide i s  present  in the 
outcrop of interbedded s la te  and l imestone nor th  of Ste -Anne-de- 
Madawaska. In places the weathered surface of the s la te  bedrock 
was not completely removed by glacial  e ros ion  and an exposure of 
3 feet  of s la te  weathered in  s i tu  can be seen along a f a r m  road 114 
mi le  west  of highway No. 2 and 1 mi le  south of the Quebec-New 
Brunswick boundary. 

A conglomerate in  the northwestern par t  of the map-a rea  
contains well-rounded, elongated pebbles of quar tz  and cher t .  Only 
one outcrop of diabase was mapped, but f rom the presence of dia-  
base rock fragments concentrated along l inear  zones i t  i s  suspected 
that diabase dykes a r e  present  in other places below the drif t .  

Glacial Fea tu res  

The most  important  glacial  phenomena in the region a r e  
the positions of the f o r m e r  ice  -fronts; one passed  through Grand 
Fal l s  18 mi les  southeast  of the map-a rea ,  and the bther through St- 
Jacques,  situated 5 miles  nor th  of Edmundston. The one at Grand 
Fal l s  i s  marked by a kame moraine ,  consisting of a belt of gravel  
and t i l l  hi l ls  that c r o s s e s  Saint John River  and i s  bordered on the 
south by a l a rge  a r e a  of outwash marked by sco res  of abandoned 
s t r e a m  channels. The position of the ice-front  a t  St - Jacques i s  
marked by a sma l l  moraine ,  a s e r i e s  of moulin kames ,  and pro-  
glacial  lake fea tures .  Behind these frontal  fea tures  the re  i s  a m o r e  
o r  l e s s  continuous blanket of ablation till .  

A glacial lake was formed in  the Saint John River Valley 
and in  t r ibutary  s t r e a m s  by the d a m  of drif t  ac ross  the old r ive r  
channel a t  Grand Fa l l s .  Lacustr ine fea tures  were  f i r s t  recognized 
by Chalmers  (1885, p. 37GG), who concluded that there  were  two 
fo rmer  lakes ,  one extending f rom Grand Fal l s  to Edmundston along 



Saint John River and the other lying north of Edmundston along 
Madawaska River.  In 1950, Kiwiet de Jonge (1951) confirmed the 
existence of a lake by levelling along ra ised  ba r s  and del tas ,  and 
concluded that one lake,  not two, had existed f rom Grand Fal ls  to 
Lac Temiscouata.  He named this 'Glacial Lake Madawaskat. The 
wri ter  in the same  year  mapped the numerous b a r s  and deltas and 
studied sections through the bottom sediments of the lake (Lee,  1953). 
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INDICATORS O F  ICE MOVEMENT 

Some bedrock hills a r e  smoothed by glacial abrasion and 
exhibit grooves parallel  with their  s ides ,  a s  seen 2 mi les  southeast 
of Pat r ievi l le ,  114 mile northeast  of Plourd,  and west of St -Joseph. 
These grooves s t r ike  southeast and indicate fo rmer  glacial ice flow 
along this line. 

Stoss-and-lee phenomena a r e  developed on the bedrock 
west  of Levesque and indicate an ice motion to the southeast. 
Crescent ic  gouges were  noted south of Patrievil le and at  Lavoie 
Corne r .  The floor of these  gouges dips to the southeast, which i s  
the direction of the fo rmer  ice movement. 



Glacial Str iat ions 

Directions of glacial  s t r i ae  west of Madawaska River 
vary  f rom south 2 5  degrees  eas t  to south 70 degrees  eas t  and have 
an ar i thmetr ic  average of south 42 degrees  eas t .  Between Mada- 
waslca and Iroquois Rivers  the variation in  direction i s  f r o m  south 
20 degrees  eas t  to south 65 degrees  eas t  and the ar i thmetr ic  average  
i s  south 54 degrees  eas t .  A slight shift towards a more  eas ter ly  
direction i s  shown eas t  of Iroquois River ,  especial ly in the region of 
reduced local rel ief .  This  shift i s  apparently due to a dec rease  in  
topographical control  of the f o r m e r  ice  movement af ter  i t  passed out 
of the deep southeasterly trending valleys.  S t r iae  decrease  rapidly 
in number eas t  of Green River where the rock surface i s  shattered 
by seve ra l  intersecting cleavages,  indeed the degree to which the 
bedrock i s  shattered i s  an important  fac tor  i n  the present  distribution 
of glacial  s t r i ae .  

Two s e t s  of intersecting s t r ia t ions  a r e  recorded near  
Biard and near  Second Fa l l s .  At many locali t ies individual s t r i a e  
begin in a wide sc ra t ch  that nar rows,  becomes shallower,  and fades 
out. The tapered  s t r i a e  could be due to uniform, rapid crushing of 
s la te  pebbles against  the s la te  bedrock surface ,  o r  to re t rac t ion  of 
the abrading pebbles into the ice-sheet .  In most  ca ses  the fo rmer  
explanation i s  favoured because of t'ne weak nature of the s la te  f o r m -  
ing the main  ice load and the considerable volume of crushed ma te r i a l  
in the till .  

Provenance of E r ra t i c s  

Grey s la te  i s  the dominant type of rock fragment and 
together with i t s  oxidized equivalent, brown s la te ,  comprises  be - 
tween 70 and 95 per  cent of the pebbles in the drif t  between 2 and 4 
inches long. Grey sandstone i s  second in abundance and generally 
comprises  about 10 per cent of the pebbles in the drif t .  Quartzi te 
and vein quartz a r e  present  i n  significant amounts. Numerous other 
rock types make up about 1 per  cent of the drif t .  Of these ,  r e d  shale ,  
although not numerically significant, i s  an  important  indicator pebble. 
It can generally be found everywhere in the drif t  in sma l l  proportions 
and increases  in abundance towards the source ,  about 2 5  mi les  north- 
west  of the a r e a .  Fragments  of grani te ,  granite-gneiss,  diori te,  and 
pegmatite a r e  a lso  present ,  and a r e  significant because the only known 
bedrock source  i s  north of the St. Lawrence River.  The presence of 
these e r r a t i c s  in the a r e a ,  even on the uplands, i s  taken a s  proof of 
Laurentide glaciation. Fragments  of fossi l iferous l imestone,  s imi l a r  
to the l imestone that outcrops at Mount Wissick,  were  found about 40 
mi les  south of the i r  apparent  source .  

The ice-sheet  that  t ranspor ted  drif t  into the Edmundston 
a r e a  i s  interpreted f rom the foregoing evidence a s  having moved 



southeastwards,  deriving i t s  load in par t  f rom north of the St .  
Lawrence River and in par t  f r o m  south of the r ive r  along the north- 
ward dipping watershed,  but mainly f rom the grey slate a r e a  of 
northwestern New Brunswick and adjacent Quebec. 

DESCRIPTION O F  DEPOSITS 

The re t rea t  of the ice-sheet  ac ross  the a r e a  was not 
uniform but was interrupted by t imes  when the ice front was station- 
a r y  o r  even advanced slightly. The re t rea t  may thus be considered 
cyclic, a cycle consisting of the events that took place while the ice  
front was stationary o r  advancing and then retreating to the next such 
position. The glacial and related deposits of the Saint John Basin, of 
which the map-area  i s  a par t ,  may, therefore,  be divided into a 
succession of 'drif ts ' ,  each laid down during one of these cycles. 

Ideally each 'drift' would be i n  th ree  pa r t s ,  deposits 
formed a t  and near  the i ce  margin ,  those formed beyond (south of) 
the margin,  and those behind (north of) it. The deposits nea r  the 
margin  would consist  of t i l l  i n  the fo rm of end moraine;  gravel ,  sand,  
and t i l l  a s  kame moraine;  and gravel and sand a s  moulin kames and 
some kame t e r r a c e s .  Beyond the margin  would be gravel  and sand 
as  outwash apron and valley t ra in .  Behind the margin,  although part ly 
formed during i t s  r e t r ea t ,  would be t i l l  a s  both ground moraine  and 
ablation moraine ,  their  relative abundance depending on how the i ce -  
sheet wasted. Resting on this till would be gravel  and sand as  e ske r s ,  
kames,  kame t e r r a c e s ,  and outwash, and over these in tu rn  clay and 
si l t  deposited in local  lakes formed by drif t  dams.  

Normally the outer par t  of each drif t  overlaps the inner 
par t  of the preceding one, in  a succession northward up the Saint 
John Valley s o  that gravel  and sand in  the outwash apron and valley 
t r a in  overl ies the ea r l i e r  deposited clay and s i l t  beds, and t i l l  in the 
fo rms  of end moraine ,  kame moraine ,  and ground moraine overl ies 
the ea r l i e r  deposited gravel ,  e t c . ,  of the previous drift. In these 
ways the strat igraphic relationships of the separa te  dr i f t s  a r e  
recognized. 

In field mapping i t  i s  difficult to distinguish the ground 
moraine t i l ls  of the separa te  drif ts .  Moreover,  i n  places where the 
distinctive lake beds pinch out and sand and gravel  of the valley t ra in  
of one drift l ies directly on s imi lar  mater ia l  of another, i t  i s  not 
everywhere possible to separa te  the drif ts .  

The sedimentological character is t ics ,  relationshipfi, and 
origins of the two types of t i l l ,  moulin kames,  and probable end 
moraines found in the map-a rea  a r e  discussed fully in a detailed 
study by the wri ter  (Lee,  1953). 



Grand Fal ls  Drift  (1 -3) 

The Grand Fal ls  Drift i s  marked near  i t s  southern l imit  
18 mi les  southeast of the a r e a  by a well-developed moraine at  Grand 
Fal ls  af ter  which i t  i s  named, and a large  outwash apron and valley 
t ra in  south of the moraine .  I ts  northern l imit  i s  near St - Jacques,  
New Brunswick. It i s  overlain by St .  Jacques Drift near  Biard 
(Section 1) and near Ste -Anne-de-Madawaska (Section 5). 

The a r e a  mapped a s  lodge moraine (1) i s  dominantly 
composed of t i l l ,  but also contains boulder e r r a t i c s  sca t tered  over 
the su r face ,  sma l l  a r e a s  of exposed bedrock, and some mater ia l  
weathered in si tu.  The t i l l  occurs in patches 2 to 3 feet  thick. It i s  
greyish blue, unoxidized, and has  a compact s t ructure  with a hor i -  
zontal platy parting. The rock fragments of pebble and cobble s ize  
have been subrounded and a few s t r ia ted .  The elongated rock f rag-  
ments a r e  ar ranged with the dominant orientation of the pebbles 
southeasterly,  approximately parallel  with the glacial s t r iae .  A 
minor secondary orientation is northeasterly.  Size distribution of 
rock fragments in the t i l l  var ies  considerably over the map-area .  
Along through-valleys l ,  such a s  that of Madawaska, Iroquois, and 
Green Rivers ,  the t i l l  has been ground fine and, consequently, con- 
tains a relat ively low percentage of pebble and sand s ize  part icles 
with a correspondingly high percentage of si l t  and clay s izes .  Areas  
of high local  relief impeded ice flow and became source a reas  for 
loading the ice-sheets .  To the southeast of most  hills there  i s  a 
relatively high percentage of coarse  rock fragments in  the t i l l ,  which 
a r e  replaced by finer and finer fragments with increased distance 
f rom the hill source .  In the upland a reas  where there  has  been 
effective ice  abrasion,  a s  around Patrievil le,  the t i l l  contains a 
relatively low percentage of part icles in  the coarse  sand, pebble, 
and boulder range. 

The e s k e r  (2A) along Three  Mile Brook has two different 
shapes,  that par t  south of Ennemond i s  sinuous and has  a bell-shaped 
profile, but the ridge a t  Ennemond i s  low and sharp-cres ted  with 
numerous segments that a r e  composed of t i l l  a s  w e l l  a s  of gravel .  
The la t ter  par t  was apparently a c revasse  filling formed during a 
late stage of downwasting. 

St. Jacques Drift (4-8) 

The St. Jacques Drift was named here  after  the village 
of St. Jacques,  New Brunswick. Its southern boundary i s  represented 
on the uplands by what i s  probably a smal l  moraine,  moulin karnes, 
and the limit of ablation moraine,  and in the valleys by gravel  and 

~ h r o u ~ h - v a l l e  ys a r e  those parallel  with fo rmer  i ce  movement. 
They were  avenues f o r  active ice  that vigorously eroded and part ly 
shaped the valleys. 



sand in the form of valley train.  The northern boundary of the drift  
l ies beyond the map-area .  The St. Jacques Drift r e s t s  directly on 
the Grand Fal ls  Drift near  Biard (Section 1) where t i l l  of the ablation 
moraine (6) overlies gravel of the outwash deposits (2B), and again 
near  Ste - Anne-de-Madawaska (Section 5) where valley t ra in  gravel 
(9A) of the St.  Jacques Drift r e s t s  on ear ly  Madawaska lake beds (3) 
of the Grand Fal ls  Drift. 

On Thibodeau Brook about 3 miles above i t s  jufiction with 
Green River,  there i s  a sharp-cres ted ridge of end moraine (4) about 
30 feet high and 50 feet wide, which i s  continuous for 1 1 2  mile.  The 
ridge consists of a se r i e s  of joined segments and i s  composed of t i l l  
containing subrounded pebbles and bedded si l t .  In most places i t  
trends at right angles to the direction of former  ice movement. The 
si l t  beds dip steeply but a r e  not contorted. Northwest of the main 
ridge a r e  several  low, parallel  ridges and between the ridges a r e  
numerous local pockets of stratified drift. These ridges a r e  in ter-  
preted a s  push-moraines and a r e  indicative of active ice .  Another 
possible push-moraine i s  situated about 1 mile southwest of Jalbert  
where there is an arc-shaped ridge of dense t i l l  about 5 feet high 
and 20 feet wide. 

A kame (5) occurs on the uplands between elevations of 
850 and 1 ,  125 feet ,  and i s  res t r ic ted  to a relatively narrow zone that, 
on the surfaee,  separates  the ablation till f rom the lodge t i l l .  It 
occurs in  two fo rms ,  one being remarkably c i rcular  in plan and 
symmetrical  in cross-section and the other being drumlinoid in  shape. 
The fo rmer  resembles a flat cone with the apex about 20 feet high and 
the base 120 feet in  diameter.  The la t ter  is  characterized by low, 
smoothly rounded hills about 20 feet high, 100 feet long, and 30 feet 
broad. Both forms a r e  composed of angular gravel and sand particles.  
F o r  a deposit that appears to be glacio-fluvial, the angularity i s  
striking, but i s  readily explained as  a moulin kame formed by sub- 
aer ia l  deposition into holes in  a thin ice-sheet,  with a minimum of 
water action. 

The a r e a  mapped a s  ablation moraine (6) is dominantly 
till,  with smal l  a r e a s  of exposed bedrock, some mater ia l  weathered 
in si tu,  and some frost-shattered rock. The t i l l  i s  yellowish brown 
and oxidized throughout. It has  a loose s t ructure  and contains 
angular rock fragments,  many of which show little o r  no shaping by 
ice action. It i s  only l foot to 3 feet thick and generally r e s t s  on the 
slate bedrock. In two places only was the ablation t i l l  found to r e s t  
on the lodge till.  

The pond deposits (7A) a r e  in part  related to the Grand 
Falls  Drift but a r e  shown on the map as  a single unit in the St. Jacques 
Drift. Two patches of si l t  beds formed as  pond deposits a r e  perched 
on a hillside near  Ste- Anne-de-Madawaska. To judge f rom their  
position, the valley must have been filled with ice to provide a con- 
taining wall for the smal l  lake in which they were formed. The two 



patches of s i l t  along Three  Mile Brook were  laid down either a s  out- 
wash o r  a s  a lake deposit. Local ponds, a s  indicated by s i l t  beds 
along Trout  and Green Rivers ,  were  formed by ice  walls when the 
ice  margin  stood near St - Jacques.  

Beaches and b a r s  (8B) a r e  most  numerous nea r  the 525- 
foot contour level  i n  the basin of extinct Lake Madawaska, but a r e  
absent  a t  higher elevations. The position of the 525-foot contour 
thus represents  the infer red  position of the highest Lake Madawaska 
s t rand l ine.  A well-developed beach ridge about 5 mi les  northwest 
of St - Jacques i s  114 mi le  long, 10 feet  high, and about 50 feet wide, 
and i s  composed of s la te  pebbles shaped like pumpkin seeds .  

Grand Fal l s  Drift and St. Jacques Drift Undivided (9) 

Included within this assemblage of deposits a r e  those 
glacio-fluvial sediments that ,  owing to  insufficient evidence, cannot 
be assigned to one o r  other of the two dr i f t s .  

Kame t e r r a c e s  (9B) a r e  present  a t  various elevations 
along the valley walls ,  the higher t e r r a c e s  generally being m o r e  
continuous and better  developed. The higher t e r r a c e s  along Mada- 
waska River have flat tops ,  average 150 feet in width, and stand 
about 70 feet above the present  valley bottom. Gravel  beds in the 
t e r r a c e s  a r e  horizontal o r  inclined up to about 4 degrees .  In places,  
mainly along Madawaska River Valley, the lower t e r r a c e s  lack ice - 
contact s lopes ,  and may thus represent  remnants of a higher level  
of valley t ra in  (9A). Deposition of some of the lower t e r r a c e s  has 
been controlled by spur s  of bedrock that jut out into the valley. 

Kames (9C) a r e  found in the low pa r t s  of valleys between 
elevations of 500 and 700 feet .  Where typically developed, the de-  
posit has  a rudely c i rcular  outline, i s  20 to 50 feet  high, and i s  100 
to 200 feet  a c r o s s .  It has the charac ter i s t ics  of an  ice-contact 
deposit with one i r r egu la r  side,  knob and kettle topography, and 
confused tumultuous bedding. 

Til l ,  on the s teeper  slopes,  has mass-wasted  downhill 
to fo rm considerable a r e a s  of slope wash and slump deposits (10). 
especial ly in the more  rugged reaches  of many s t r e a m s .  Included 
within this  map-unit a r e  sma l l  amounts of sand and gravel  in valley 
bottoms. Mass -wasting was probably most  active under a periglacial  
environment immediately following r e t r ea t  of the ice f rom this region 

Alluvial flood-plain deposits (1 1A) include an  extensive 
a r e a  of very  fine sand and s i l t  about 3 feet  thick that l ies  on the 
valley f loors .  The s i l t  i s  unstratified with a blotchy brown colour 
due to i ron  stain and i ron  concretions. The ma te r i a l  falls dominantly 
within the s i l t -very  fine sand range with a sma l l  percentage in the 



clay-size fraction. I t  has cer ta in  character is t ics  of loess ,  yet i t s  
position in valley bottoms ra ther  than at  higher elevations suggests 
r ive r  action r a the r  than wind action a s  the latest  mode of t ranspor-  
tation. The Saint John and i t s  tr ibutary r ive r s  of today c a r r y  a 
heavy load of si l t  in suspension during spring run-off and after  heavy 
ra ins .  At such t imes  these r ive r s  commonly flood thei r  banks and 
spread their  muddy water  over the adjacent low flat land. This gives 
r i s e  to unstratified, iron-stained deposits of ve ry  fine sand and si l t .  
Such a process  has been m o r e  o r  l e s s  continuous since the inception 
of post-glacial drainage in the a rea .  

RIVER VALLEYS 

Prominent kame t e r r a c e s  occur along most of the valley 
walls and below these a r e  deltas,  alluvial fans,  and beach bars  that 
fringe a valley plain. Incised into the plain a r e  r ive r  t e r r aces  
exposing flood-plain and glacial-lake s i l t s ,  valley t ra in  gravel  and 
sand,  and, in  places,  the underlying t i l l  and bedrock. 

Saint John River Valley 

The Saint John i s  a youthful r ive r  flowing in a broad 
mature valley. Kame t e r r a c e s  a r e  well displayed on the valley 
walls ,  and a t  a slightly lower elevation there  a r e  beach b a r s ,  
occasional spi ts ,  wave-washed and boulder-strewn t e r r a c e s ,  de l tas ,  
and alluvial fans.  The kame t e r r a c e s  a r e  best displayed near  St-  
Basile, Iroquois, and Albertine on the New Brunswick side of the 
r ive r  and near Frenchville on the Maine side.  

Madawaska River Valley 

The Madawaska is a slow-flowing r ive r  in a broad, f lat-  
bottomed valley, but t r ibutary  s t r eams  enter  the valley in  rapids 
and waterfalls .  Kame t e r r a c e s  occur at  various elevations along 
the valley wal ls ,  with the higher t e r r a c e s  being more  continuous 
and better developed. Til l  forms the valley wall and a lso  appears 
to pass underneath the t e r r a c e  gravels .  Beach ba r s ,  deltas,  and 
alluvial fans occur a t  about the same  elevations a s  the lower kame 
t e r r a c e s .  

An excavation into the valley plain near  the town hall in 
Edmundston showed 5 feet of brown massive si l t  over 1 foot of 
spherical ,  well-rounded cobbles. 

In another section,  exposed in  the bank of an  abandoned 
r iver  channel near the eas t e rn  town l imi ts  of Edmundston, the 
sequence shown in the following table i s  revealed: 



- l 0  - 

SECTION EXPOSED AT EDMUNDSTON 

The 3 feet of fine sand ( l  1A) at  the surface i s  an alluvial 
flood-plain deposit, the 6-foot clay complex (3) represents  the bottom 
deposits of a late stage of Lake Madawaska, and the underlying gravel 
(9A) i s  valley t ra in .  

In a third section exposed about a mile south of St- 
Jacques,  fine sand (11A) of flood-plain origin overl ies gravel .  There  
a r e  two contradictory pieces of evidence for  the direction of flow of 
the glacial s t r e a m  in the Madawaska River Valley that deposited the 
gravel ,  a southward flow i s  indicated by pebbles in  the gravel ,  which 
have been transported f rom an outcrop (B) about 7 miles to the north,  
yet a northward flow was  indicated by cross-beds  inclined to the 
north but only exposed in  this section. The indicator pebbles i n  the 
gravel  could have been ca r r i ed  south by the ice-sheet  and then r e -  
transported north by a northward flowing s t ream;  however, this  i s  
unlikely a s  a high degree of selective concentration of the indicator 
pebbles would be required to concentrate l e s s  than 1 per  cent of 
these (chert ,  quar tz ,  and quart-pebble conglomerate), which r e p r e -  
sents the proportion present in the lodge t i l l ,  to the high percentage 
(47 pe r  cent of al l  pebbles) present in this gravel .  On the other hand, 
the northward dip of the beds may be due to deposition by back-water, 
and, therefore ,  be local. The gravel  in  this section is tentatively 
considered to be valley t ra in  (9A) deposited by s t r e a m s  flowing 
southward f rom the retreating ice-sheet .  

Depth 
(feet) 

0-3 

9-21 

Deposit 

Very fine sand 

Bluish grey,  silty sand; some 
organic mattei: 

Grey clay; willow branches,  
m a r s h  plant (myriophyllum) 

Massive , fine -grained sand and 
clay; some organic ma t t e r  

Gravel,  in nearly horizontal 
beds 

Thickness 
(feet) 

3 

few inches 

33 

2 

12 



Trout River Valley 

Trout River flows in a na r row,  deeply incised valley and 
empties into Madawaska River at St - Jacques. A glacial lake occu- 
pied par t  of the Trout River basin a s  indicated by a compound delta 
(7B) with kettle-holes, and by strat if ied s i l t  beds (7A). 

Iroquois River Valley 

The Iroquois i s  a sma l l ,  rapidly flowing r ive r  lying in a 
deeply incised valley. Meander s c a r s  and ox-bow lakes a r e  common. 
Kame t e r r a c e s  on beach ridges l ie  along i t s  lower valley walls  and 
sol i ta ry  kames occur a t  a higher elevation. Along the t r ibutary ,  
Eas t  Iroquois River,  the valley i s  U-shaped and the spu r s  a r e  
facetted. At Iroquois village, s eve ra l  flat-topped hil ls  of laminated 
s i l t  and sand (8A) stand a s  remnants of the fo rmer  lake plain of the 
late stage of Lake Madawaska. 

Green River Vallev 

Green River i s  a youthful s t r e a m  that  l i e s  i n  a broad U- 
shaped valley. Along i t s  ea s t e rn  valley wall a r e  numerous so l i ta ry  
kames ,  some kame t e r r a c e s ,  de l tas ,  and alluvial fans,  and one 
probable beach ridge.  The valley i s  floored with s i l t ,  although in 
some places valley t ra in  i s  exposed at the surface .  A section in a 
gravel  pit about 2 lh rniles f rom the r ive r ' s  mouth showed 12 feet of 
gravel  (9A) overlying t i l l  (1). F o r m e r  channels in the gravel  surface  
a r e  filled with s i l t .  Five mi l e s  nor th  of the gravel  pit, a bluff d i s -  
plays 15 feet  of laminated s i l t  and sand. As  the beds can  be t raced 
back f rom the bluff to a level  that i s  s eve ra l  hundred feet  higher than 
any known elevations f o r  Lake Madawaska, they record  a local  ponding 
ra ther  than a widespread lake.  The pond was held in by ice that 
c ros sed  the valley a t  the position of Thibodeau Brook and prevented 
drainage to  the north.  At the same  t ime sol i ta ry  kames show that 
stagnant i ce ,  disconnected f r o m  the main  i ce ,  remained in the lower 
valley and blocked drainage to the south. 

Ouisibis River Vallev 

Quisibis River has many rapids and flows in a youthful 
valley. Along i t s  course  a r e  numerous meander s c a r s  and ox-bow 
lakes and behind these  a r e  undrained swamps.  Late glacial  dra,inage 
in  the valley i s  represented  by kame t e r r a c e s ,  deltas,  and alluvial 
fans a t  various elevations,  and local  high-level, thick beds of s i l t .  
The fo rmer  presence  of Glacial Lake Madawaska in  the lower end of 
the valley i s  indicated by beach ba r s  a t  an elevation of 525 feet .  A 
section in a cut on the west  bank of the r ive r  about 200 feet south of 
highway No. 2 (Section 5) exposes the sequence shown in the following 
table: 



SECTION EXPOSED AT STE - ANNE-DE-MADAWASKA 

Deposit Thickness 
(feet) 

Alternating layers  of thinly 
laminated brown and white I 

Depth 
(feet) 

Brown mass ive  s i l t  

sand, with a thin basal 
or ts te in  layer  I 2* l 3 -59  

Bluish grey,  mass ive  clay. A 
thin layer a t  the base contains 
wood, plant remains ,  beetles,  
and freshwater shells  l 

3 

Alternating layers  of gravel  with 
medium -grained sand 

0 - 3  

Bluish grey,  organic clay and 
s i l t  containing numerous 
clams and snail  shells1 

'A l i s t  of the foss i l s  found in the above section follows. 

Pelec ypoda 

Pisidium cf. _P. abditum Haldeman. --  _P. abditum i s  found 
in  ponds, lakes ,  and s t r e a m s .  It i s  widespread in north- 
eas t e rn  North America.  

Gastropoda 

Succinea ovalis Say. - -  A t e r r e s t r i a l  gastropod found in  
Labrador and the Marit ime Provinces.  Lives c lose  to 
water and i s  commonly found on flood-plains of r ive r s .  

Gyraulus arcticus M;ller. --  Found in  lakes.  Distribution 
i s  Greenland and Labrador.  

 he shells  were  identified by Dr. F rances  Wagner, Geological 
Survey of Canada, and the beetle by Mr .  W .  J.  Brown, Division of 
Entomology, Department of Agriculture. Area1 distribution in some 
instances i s  m o r e  widespread than indicated. Only occurrences 
pertinent to the a r e a  a r e  mentioned. 



Lymnaea cf. L. a rc t i ca  Lea. - -  Found in r i v e r s .  P re sen t  
day range i s  southern James  Bay a r e a ,  Labrador ,  and 
Newfoundland. 

Valvata s ince ra  Say. - -  A nor thern  species .  Inhabits -- 
lakes.  

Family  Elateridae (click beetle) 

Probably Ctenicera  appropinquans Rand. - -  This species 
occurs  in coniferous fores ts  f r o m  Manitoba eastward.  

The organic clay and si l t  (3) in the lowest par t  of the 
section indicates shallow-water conditions and i s  interpreted a s  
representing an older stage of Glacial Lake Madawaska. Next up- 
wards  in the sequence i s  a gravel  and sand m e m b e r  believed to be 
valley t r a in  (9A) of the St. Jacques Drift.  A second stage in the 
history of Glacial Lake Madawaska i s  shown by a bog layer  overlying 
the gravel  and sand.  Deep-water conditions a t  this stage a r e  indicated 
by the thick bed of mass ive  clay (8A), with l a t e r  shallowing to produce 
the laminated beds of overlying sand (8A).  The top 3 feet  i s  flood- 
plain s i l t  (11A). 

ECONOMIC GEOLOGY 

Gravel  

Valley t ra in  gravel  underl ies the a r e a  mapped a s  alluvial 
flood-plain deposits (1 1A) along Madawaska, Iroquois , and Green 
R ive r s ,  and to a l e s s e r  extent Quisibis River .  The overburden of 
fine sand i s  about 3 feet thick. The gravel  underneath, a s  indicated 
f rom a few pl t s ,  i s  approximately 10 feet  thick and r e s t s  on t i l l  o r  
bedrock. The gravel  i s  a t  the surface in the nor thern  reaches  of 
Green and Quisibis Rivers .  

Gravel  occurs  in local  hills in the kames (5 and 9C), 
kame t e r r a c e s  (9B),  e ske r s  (2A), and deltas ( 7 B  and 11B). I ts  
average thickness in these deposits i s  between 15 and 30 feet .  Til l  
o r  bedrock fo rms  the f loor.  

The most  extensive use of the gravel  i s  in road surfacing.  
Concrete blocks a r e  made of gravel  f r o m  a pit in the delta 1 mile 
northwest  of S t -  Jacques,  f rom the kame t e r r a c e  1 mile southeast of 
Boucher, and f rom the kame t e r r a c e  1 mile northwest of Theriault  
Station. There  i s  a high proportion of slate pebbles in a l l  gravel  
deposits within the map-a rea ,  which may  at t imes  be undesirable.  



S and 

The lamina ted  younger Lake Madawaska sands  (8A) a r e  
used  a s  f ine aggrega te  i n  conc re t e .  The  s ands  underl ie  the  flood- 
plain s i l t  (1 1A) in  p laces  along Saint  John R ive r .  A pit n e a r  the 
e a s t e r n  town l im i t s  of Edmundston and south of highway No. 2 and 
another  pit e a s t  of the Edmundston Radio Stat ion a r e  cu r r en t l y  i n  u se .  

Clay  

Clay i s  exposed nea r  the mouth of Quisibis  River  on the 
wes t  bank (Section 5) .  It i s  below 10 f e e t  of fine sand  overburden  
and the bed i s  3 fee t  thick.  T e s t s  by the C e r a m i c  Sect ion,  Mines 
Branch ,  Department  of Mines and Technica l  Surveys  (Repor t  C-3070), 
indicate  tha t  th i s  m a t e r i a l  ha s  a possible  u s e  fo r  common b r i ck  o r  
t i l e ,  if d ry ing  can  be accompl i shed  without c rack ing .  

L imes  tone 

Limes tone  outc rops  within the a r e a  and just e a s t  of i t ,  
a t  the following local i t ies:  (a) 3 l/4 m i l e s  southeas t  of Montagne-de- 
la-Croix on the nor th  s ide  of the road and 100 y a r d s  e a s t  of a school .  
This  l imes tone  i s  genera l ly  fine gra ined  and  ha s  abundant r ep l ace -  
men t  zones of ca lc i te  c r y s t a l s  s e v e r a l  inches  thick.  (b)  2 l/2 mi le s  
e a s t  of Ste - Anne-de-Madawaska on the nor th  .side of highway No. 2 
i s  a n  ou tc rop  of l imes tone  pebble conglomera te  with a s i l t - s i z e  
m a t r i x .  (c )  About l/4 mi le  nor thwes t  of S te  - Anne-de-Madawaska i s  
an  ou tc rop  of interbedded l imes tone  and s l a t e .  T h e  beds of l i m e -  
s tone t h e r e  a r e  approximate ly  4 inches  thick.  

Limestone i n  the above deposi ts  h a s  a possible  u s e  a s  
aggrega te  i n  ra i lway  ba l las t  and s o m e  fo r  production of l i m e .  

Manganese 

Bog manganese  that  a t  p r e sen t  h a s  no economic value 
f o r m s  the cement  and f i l l s  the i n t e r s t i c e s  i n  open-work g r a v e l  on 
the wes t  bank of Quisibis  River  about 4 m i l e s  f r o m  i t s  mouth.  The  
s l a t e s  of the a r e a  a r e  mangani fe rous ,  a s  noted i n  a n  ou tc rop  about 
1 m i l e  northwest  of Ste - Anne-de-Madawaska. 






