
Distribution of palynomorphs in marine sediment off Sept-Îles :  
Evolution of postglacial environment along the North Shore of Quebec 

 
Lemay-Tougas, M.1, Garneau, M.1, de Vernal, A. 1 

1. GEOTOP-UQAM-McGill, Université du Québec à Montréal (UQAM), C.P. 8888, Succursale Centre-Ville, Montréal, Qc, Canada, H3C 3P8   

CORE SAMPLING AND METHODS 
The piston and gravity cores COR0602-049PC/TWC have been 
collected off Sept-Îles during the expedition COR0602 of the 
Coriolis II (Fig.1). 
 
The cores were sub-sampled at 1-cm interval. In samples 
containing enough foraminifera, specimens were extracted and 
submitted for 14C-dating. 210Pb activity in the upper part of the core 
(10-0 cm) is currently being measured to evaluate the recent 
accumulation rates. 
 
The samples were prepared for palynological analyses at 4-cm 
interval. Terrestrial palynomorphs (pollen and spores) will permit 
direct onshore-offshore correlations. Marine palynomorphs 
(dinocysts) will be used to reconstruct the sea-surface conditions 
from the application of the modern analogue technique (MAT; e.g., 
Guiot et de Vernal, 2007). 
 
δ18O and δ13C in benthic foraminifera shells will be used as tracers 
of the properties in bottom waters.. 

FIRST RESULTS 
There is a change in sedimentary regime at about 32 cm with a 
transition from laminated clays (lower part) to hemipelagic 
bioturbated silty clays (upper part).  
 
Foraminifera shells occur exclusively in laminated clays. Three 
samples of benthic foraminifera (Globobulimina auriculata)  
have been dated at WHOI (see Table 1 below). 
 
 
 
 
* We used Calib 6.0 for the calibration of the 14C dates after the usual 400 years 
correction and assuming no delta R for additional air-sea reservoir difference  
 
The 14C results indicate very low sediment rates (< 8 cm/ka) 
unless there is a erosional hiatus. 210Pb activity data will help for 
further constrain the sedimentation rates in the upper part of the 
sequence.  
 
Palynological analysis are underway. Results are available for 6 
samples. They indicate abundant dinocyst (3 111/cm3),        
pollen grain (22 913/cm3) and organic lining of foraminifers (2 
433/cm3) (Fig. 3). 
 

      Preliminary palynological data (figures 3-4) suggest  the 
      following : 
 
 The occurrence of organic lining in the upper part of the core 

demonstrate poor preservation of calcitic shells of foraminifera and 
thus, calcium carbonate dissolution.  
 

 High concentration of dinocysts illustrate high fluxes and high primary 
productivity; 
 

 The dinocyst assemblages are comparable to those of the Holocene 
sediments in the Gulf of St. Lawrence (Genovesi, 2011; de Vernal, 
1993); 
 

 The change from Operculodinium centrocarpum to Pentapharsodinium 
dalei is compatible with the mid-late Holocene ecostratigraphy based 
on dinocysts (de Vernal et al., 1993); 
 

 The increase of Islandinium minutum towards the top of the sequence 
suggest a trend toward cooling and longer winter sea-ice cover 
duration. 

The dinocyst  assemblages in marine sediment are closely related 
to environmental parameters such as salinity, duration of sea ice 
cover, productivity and temperature. They permit to establish 
regional ecostratigraphy and to make inference about sea-surface 
conditions.  
 
Based on dinocysts, the first objective of our project is to 
reconstruct changes of sea-surface and climate conditions in the 
Lower Estuary of St. Lawrence during the postglacial (Fig. 1). 
Then, the records will be compared to the terrestrial data 
documenting vegetation changes on adjacent lands for a better 
understanding of the  land-ocean linkages  (Sauvé, in progress; 
Magnan and Garneau, 2011). Ultimately, we would like to 
demonstrate the hypothesis that the development and growth rate 
of peatland along the North Shore of the St. Lawrence Estuary are 
controlled, at least in part, by marine conditions. 
 

INTRODUCTION 
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DISCUSSION AND 
FURTHER WORK  

Preliminary result suggest: 
 
 That our sequence covers the mid-late 
Holocene without hiatus as it provides a 
record comparable with other regional 
data (Anticosti channel; de Vernal, 1993); 
   
 On this basis, we plan to complete the 
analysis at 1 cm interval in the upper 40 
cm in order to obtain the best possible 
temporal resolution despite low 
sedimentation rates; 

 
 Further analysis on core 89-007-016 
from the Anticosti channel (Fig. 1) are 
planned to develop a regional framework 
of hydrographical changes. 

- Max 56 cm 
7085 BP 

- 40-41 cm  
6937 BP 

Fig. 2 : Trigger weight 
core (COR0602-049 
TWC) 

- Min 0 cm 

- 48-49cm  
7098 BP 

Depth (cm) 14C conv. dates  Calibrated age (years BP*) 
40-41 6450 ± 40 6877 – 6997 
48-49 6580 ± 40 7037 – 7159 
56-57 6570 ± 50 7017 – 7154 

STUDY AREA 

Fig.1: location of the core COR0602-049 (50°2.54’ N – 66°20.70’ W) and 89-007-016 (49°42.80’ N – 
61°56.91’ W) 

COR0602-049 
89-007-016 

Fig. 3 : Concentration of the main 
palynomorphs in the TWC  

         Fig. 4 : Percentages of the main dinocyst taxa in the TWC 

Dinocysts content diagram (%) 
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