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A 67 m continuous core was recovered through drilling 
at Grand Lake Meadows, located at the junction of Grand 
Lake and the Saint John River, approximately 55 km south of 
Fredericton, New Brunswick. Sediment samples were collected 
from the core to identify stages of development of the marsh 
land area and surrounding environs since de-glaciation and to 

assess the possibility of glacial occupation of the Lower Saint 
John River valley during the Younger Dryas.

Analytical tests included grain size (% gravel, sand, silt, 
and clay), loss-on ignition, and chloride and bromide content. 
Data collected were plotted with depth to identify sedimen-
tary units overlying till as identified from earlier drilling in the 
area. Changes in concentration of variables with depth demon-
strated an evolution of the Lower Saint John basin through five 
interrelated environments of deposition. Data were averaged 
over 0.5 m sections of core to facilitate Spearman Correlation 
between variables, Q-mode Cluster analysis and Multivariate 
Discriminant analysis used as unbiased statistical methods to 
confirm the major depositional environments interpreted 
from core data.

Finite radio carbon dating (actual dates not discussed here) 
indicates that the area has likely remained as an open body of 
water since deglacial time (<12 000 BP). High chloride and 
bromide content throughout most of the core suggests that 
the water was brackish, varying in salinity since deglaciation 
when marine water was able to mix with fresh water over the 
study area.

As a result of this study, the Grand Lake Meadows, located 
approximately 70 km upstream from the Bay of Fundy, is in-
terpreted as having evolved through five stages of development 
from glacial deposition of till, followed by a marine incursion, 
with water over the area changing to brackish/lacustrine, then 
fluvial, and finally development of the present floodplain envi-
ronment. The increase in the chloride and bromide content in 
more recently deposited sediments indicates a return to higher 
saline content in surface and groundwater in the study area that 
will likely be exacerbated by climate warming and continued 
rise of relative sea level. This has serious implications for the 
future supply of potable water in the surrounding areas and for 
the flora and fauna of the Grand Lake Meadows marsh lands.
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