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50 Myr kimberlite magmatism in the Fort à la Corne field, Sask
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Introduction
Zircon megacrysts from kimberlites appear to have a direct relationship to the magmatic activity that
lead to the eruption of their host kimberlites because i) they yield kimberlite eruption ages (Davis,
1977) and ii) their trace element patterns and concentrations significantly differ from crustal zircons,
most significantly by the absence of a negative Eu anomaly (Belousova et al., 2002). These are also
the features of a large suite of zircon megacrysts from heavy mineral concentrates separated during
diamond evaluation of the Orion South kimberlites of Fort à la Corne, central Saskatchewan that
erupted through the Sask craton.
Here we seek to use this large suite of kimberlite-derived zircons to evaluate i) the potential age range
of kimberlite activity within a single kimberlite cluster and ii) examine via tracer Hf isotopes evidence
for any temporal evolution of the megacryst source magma.
U-Pb and Hf isotope results
We analysed 106 zircon megacrysts from 3 distinct kimberlite phases; i) the Pense kimberlite
ii) Early Joli Fou (EJF), kimberlite and iii) Late Joli Fou (LJF) kimberlite from the Fort à la Corne
field by LA-ICPMS for trace elements and U-Pb and Hf isotope ratios. The U-Pb ages have a total
range of 95-150 Ma, defining a spread of ~ 55 Myr, with a single kimberlitic zircon giving an age of
1.86 Ga, coincident with the Transhudson orogeny. The data define a main age cluster from 95 to 108
Ma (75% of zircons: Fig.1), overlapping with ages obtained from U-Pb dating of groundmass
perovskite (Kjarsgaard et al., 2017), which should record the low-pressure crystallization of
kimberlite along with its primary geochemical and isotopic signature. Such U-Pb perovskite ages
from Fort à la Corne yield a main peak in the age of volcanism between 92.5 and 103.2 Ma, in
agreement with our main zircon U-Pb age peak, with a precursor event at 115 Ma (Kjarsgaard et al.,
2017). This age range for the majority of FALC kimberlite magmatism is in agreement with earlier
ages of 96 and 98 Ma determined with the Rb-Sr isotope system on phlogopite by Lehnert-Thiel et al.
(1992) and Hegner et al. (1995), respectively. The close temporal relationship between groundmass
crystallisation ages and zircon megacryst ages suggests a genetic relationship between the zircons and
the host kimberlites for a large proportion (~ 73% using Gaussian mixture modeling – Fig. 1) of
zircons. However, prior to this peak in Cretaceous kimberlite magmatism, the zircon age spectrum
(Fig.1) clearly indicates that at least 5 periods of older magmatism affected the basal lithospheric
mantle of the Sask craton at 110-120Ma (9%), 124-127Ma (5%)，132-139 Ma (8%),143-150 Ma
(2%) and 1860 Ma (1%). The older 3 age clusters have not been recorded as crystallization ages in
any of the erupted units of the FALC cluster so far, hence the zircon megacryst ages appear to be
yielding information about kimberlite-related activity that may have stalled in the lithospheric mantle,
without erupted equivalents, that were later sampled by the more voluminous phase of activity in late
mid-Creataceous times.
The Hf isotope systematics vary systematically between the different age populations (Fig.2).
The youngest zircons (95 to 108 Ma) show a large range in initial Hf isotope compositions with Hf(t)
values from -0.5 to +7.3. Older zircons grew from magmas with significantly more radiogenic Hf(t),
up to +11.7. The 110-120 Ma zircons have Hf(t) from +3.5 to +11; the 124-127 Ma zircons possess
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