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Characterization of the St. Lawrence Estuary’s
suspended matter size and composition
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Figure 4. Clays/Total feldspars ratio for various SPM samples
taken at 10m along the estuary
N. B. : Location of sample in Fig. 1
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Figure 5. K/Ca vs Al/Ca distribution for surface (10m)
SPM samples and sediment samples from the North
Shore (NS) and the South Shore (SS)
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of the SPM that is closer to sediments from the
North Shore than the South Shore (Fig. 5).
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The St. Lawrence Estuary (SLE) in Quebec, Canada is characterized by two main /\ m Summer 2010
geological provinces with different mineralogical and chemical signatures?. The Canadian . /. | | ner2219
Shield on the North Shore and the Appalachian Region on the South Shore. i
Canadian Shield ® === Zone
The SLE is usually divided into two regions : the Upper Estuary featuring the Maximum 49°N ]
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Turbidity Zone and the Lower Estuary. 34
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The suspended particulate matter (SPM) dynamic in the SLE is strongly influenced by Fjord Appalachian
winds, tides, river runoff and the presence of ice in winter. The particle size distribution is L Region
an important property of the SPM as it may affect sinking rates, particle re-suspension and % 48°N | -
the distribution of pollutants. -~
Little information exists concerning the particle size in the SLE and the SPM’s origin. R S Lanrence 1
Estuary
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O Measure the particle size distribution in the SLE Longiuce
-> What is the spatial and vertical distribution Figure 1 Location of sampled stations in the SLE in summer 2010 and winter 2019.
The red squares indicates the location of the stations shown in figure 3.
U Define the SPM mineralogical and chemical composition
-> \What are the detrital sources
Sampling Data processing
SUMMER 2010 Data obtained from LISST-100X - classified in 32 size ranges
Water samples collected with Niskin bottles : (between 1,25 and 250 ym)=¥ D et V(D)
- Chlorophyll-a « D : Diameter of a volume-equivalent sphere to the
_ N(D) =6 V(D) /1T D3 median of each size class, um
- Suspended particulate matter « V(D) : Volume concentration at size class D, ppm
With tical fil dth N’(D) = N(D) / AD » N(D) : Particle number concentration at size class D, m3
! a_n optica PI’O ller were measured the « N’(D) : partcle number density at size class D, m pm-"
following properties : « AD : Size class width
O Optical (LISST 100X diffractometer)
-> particle sizes’ SPM at 10m =¥ analysis of—l
O Biogeochemical (fluorometer) * *
-> chlorophyll fluorescence Mineralogical composition Chemical compositon
O Physical (CTD probe) X-ray diffraction X-ray fluorescence |
spectrometry analysis
WINTER 2019
- Particle size (LISST-100X) from water
samples at various depths
- Suspended particulate matter and
Chlorophyll-a
Spatial variability
<4 ym 4-63 um >63 um SPM Chl a
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Figure 2. Spatial distribution at the surface (0-10m) of (1) N’(D) (logarithmic scale) for particle size classes (A,F) small (<4 um), (B,G) medium (4-643um) et (C,H) large (>63um), (2) concentrations of SPM
(D,l) and Chlorophyll-a (E,J) in summer 2010 and winter 2019

Near the surface of the water column, there are more small (<4 um) and medium (4-63 um) size class particles in summer 2010 than in winter 2019 for a similar location
(Fig. 2 A,B,F,G). A higher number of large particles (>63 um) is present in winter 2019 in the Lower Estuary (LE) (Fig. 2 H). These large size class particles in the LE
aren’t caused by primary production as there are low chlorophyll-a concentrations (< 0.24ug/L) in winter (Fig. 2 J). On the contrary, high Chl-a concentrations are present
in summer 2010 which is typical of the primary production present in the LE during the sampling period (Fig. 2 E). Also, SPM concentrations being sometimes higher for
the same location in winter 2019 than summer 2010 supports a high import of matter by the ice.
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Stn. S3 Stn. IML4 Although being in different regions of the SLE, the stations
o d| = = 0 o show a similar vertical profile with dominance of small size
S - :ﬁ 10 R . particles (Fig. 3).
N EZ == E o £ N - " In winter 2019, a higher number of particles at large size
Q 3 . _—— 2 S Eaf —=ma | classes are present near the surface.
£ g9 3§ =—— 3 a
g —= | 0 - Station S3, representing the Saguenay shows a lower
) 150 _— 4 . 50 ! - number of small size particles than the other stations.
10° 10! 102 10° ; 10! 107 10° 10t 102 Station 1, near Quebec City, shows the highest number of
Famiiewze (um) article size (um) Cakades ) small particles compared to the other summer and winter
Stn. 1 Stn. 5 Stn. 9 suations,
n. n. n.
s 0 0 . - 0 . Stations 12 and 5 (Upper Estuary) are similar except for
< , ” B i larger size particles present in higher numbers down to
b e b | 50 depths of 54m in winter.
g &, E 40 E . .
= g = = < 100 Stations IML4 and 9 (Lower Estuary) differ from the UE due to
2 2 60 o . .
= Q 30 g° I 3 a lower number of small particles. In winter, more large
» 80 f i particles are present between 0 and 100m.
e , 200 : There is a predominance of seasonal over spatial variations.
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Figure 3. Vertical distribution of particle number concentration (logarithmic scale) in summer 2010 and winter 2019.
Note the different vertical scales.
Composition of surface SPM
South 20
shore 18 - ° A Fig. 4 shows a relatively similar mineralogical
16 - ° A composition between all the stations along the
4 ! a4 estuary.
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5 19 | AA e SPM The lower Clays/Total feldspars ratio and thus,
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CIS 5 6 o 10 : * A ASS This indicates that the Canadian Shield is the
0.4 ? major source of the SPM in winter, confirming
0'2 | 1 previous results from surface sediment
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shore Upper Estuary Lower Estuary Al/Ca This is validated by the chemical composition
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Conclusions

+ small and medium size class particles in summer than winter

+ large size class in winter in the Lower Estuary=¥ inorganic and may come from ice transport

Acknowledgements
We sincerely thank the captain, crew and scientific participants of the NGCC Martha L.
Black and NGCC Amundsen expeditions. Part of this research was funded by Réseau
Québec Maritime (RQM), the Natural Sciences and Engineering Research Council of

Canada (NSERC) and Fisheries and Oceans Canada.

References

Jaegle, M. (2015). Master Thesis, UQAR, 83pp. ; ?Mohammadpour, G., et al. (2017).
Biogeosciences, 14, 5297-5312 ; 3 Poulet, S.A. et al. (1986). Oceanol. Acta, 9(2), 179-189 ;
4Chanut, J.P. et Poulet, S.A. (1978). Can. J. Earth Sci., 16, 240-249 ; 5 Chanut, J.P. et Poulet,
S.A. (1982). Est., Coast. and Shelf Sci., 15, 497-513 ; 6 Mas, S. (2008). Thése de doctorat.
UQAR ; 7 Xi, H. et al. (2014). J. Geophys. Res. Oceans, 119, 3392-3406.

Large size classes + present near the surface in winter
+ vertical variability between seasons than spatially
SPM composition indicates the Canadian Shield as the main source of particles in the SLE




