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A deglacial foraminiferal assemblage (or DFA) sequence: 
meltwater / Heinrich event proxy on the shelf and slope
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During analysis of foraminiferans in Late Wisconsinan to 
modern sediments at locations on eastern Canada’s continental 
shelf, sharp, shorted-lived increases in the percent occurrence 
of two species groups, Cassidulina-Islandiella and Stainforthia, 
termed a DFA sequence, appeared consistently in the early post-
glacial record. These two groups live in modern environments, 
and have recently been the focus of intensive studies. Islandiella 
helenae reaches maximum occurrence in water depths of 70–140 
m, and salinities of 32‰ to 33.5‰; and Stainforthia sp. can 
quickly recolonize in hyposaline (<32 ‰) waters. Applying the 

adage “the present is the key to the past” it is believed that the 
short-lived increases in percent occurrence were a direct response 
to a drop in ocean-water salinity, caused by an infl ux of meltwater. 
Examination of foraminiferans immediately above, through, and 
below Heinrich (H) / detrital carbonate (DC) layers in sediment 
cores from upper-slope environments also reveals the presence 
and variation in percent occurrence of the Cassidulina-Islandiella 
and Stainforthia species groups. Here the signal is more subtle; its 
magnitude is less, and it appears in a very thin layer, revealed only 
by very careful and precise sampling. Thus this DFA sequence is 
a meltwater proxy on the shelf and upper slope, and in sediments 
without apparent H / DC layers.

Instrumental in recognizing this DFA sequence is the careful 
and consistent identifi cation of the “species” within the species 
groups. It has only been since 1976 that Islandiella helenae, a melt-
water indicator on the shelf, and I. norcrossi, a meltwater indicator 
on the upper slope, have been recognized as separate and distinct 
from Cassidulina latacamerata (= C. teretis), a slope species reach-
ing its maximum occurrence during glacial intervals. If these three 
species are lumped, the percent occurrence of the group appears 
constant throughout glacial, late-glacial, and post-glacial sedi-
ments. Care must also be taken to distinguish Stainforthia fusi-
formis, present throughout some post-glacial sediments, from S. 
rotundata and S. pauciloculata, peaking during periods of highest 
meltwater infl ux. 

The relative magnitude of a foraminiferal meltwater signal in 
upper-slope and shelf sediments should give an estimate of ice 
extent, meltwater volume, and pathways. Age constraint on these 
faunas will provide a fi rst-order estimate on the timing and rates 
of local ice retreat. The stratigraphic relationship of this sequence 
to recognizable H / DC layers indicates the synchroneity of local 
and global meltwater infl uxes.
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