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Introduction: As part of a concerted effort to bet-
ter characterize and date Canadian impact structures
(currently totalling 31), many of which have not been
studied since their initial discovery, we present new
data from the Nicholson Lake impact structure of the
Northwest Territories of Canada, including the first
higher precision age determination. The ages of most
terrestrial impact structures remain poorly defined,
save for a dozen or so well-dated exceptions (e.g.,
Sudbury, Manicouagan, Vredefort, Chicxulub). The
challenge is identifying suitable mineral phases to date
given the highly eroded state of many craters, as well
as the paucity of impact-generated phases, especially in
smaller structures where the thermal shock pulse is
limited in time and space. New techniques are now
facilitating the in situ micro-analysis of mineral phases,
as well as the ability to discriminate partial resetting
effects. Here we apply this approach to the Nicholson
Lake structure using laser ablation inductively coupled
plasma mass spectrometry (LA-ICP-MS).

Geological Setting: The Nicholson Lake impact
structure is an ~12 km diameter, eroded, complex
crater located within the Rae Domain of the western
Churchill Province, Canada (62°4 N; 102°4 W). This
province has undergone a complex, polycyclic history
spanning 3.4 to 1.8 Ga. At the regional scale, it com-
prises Neoarchean gneiss and greenstone belts of the
Snow River Suite, intruded by biotite leucogranites of
the Snow Island Suite and by Hudson granitoids [1].
Middle Ordovician limestones and associated sedimen-
tary rocks overlay the Precambrian basement at the
time of impact. Though now largely removed from the
region by erosion, the sedimentary rocks can be found
in situ and as fragments in breccias within the crater
impactites. Previous age constraints, based on Ar-Ar
geochronology, indicate a formation age for Nicholson
of <400 Ma [2].

Impact Crater Geology: Previous work on the
Nicholson Lake crater is limited to the original geolog-
ical and geophysical studies undertaken by the Domin-
ion Observatory in the 1960s [3], as well as local re-
source exploration initiatives in the same decade [4].
The crater morphology of Nicholson, unlike compara-
tively sized craters, such as the Deep Bay [3], does not
have a characteristic circular surface expression due to
deep glacial scour and other erosional effects. The
crater has an average rim-to-rim diameter of 12.5 km
with a central uplift region that rises approximately 52

m above lake level [3]. Monomict and polymict
breccias (including suevites) are present, in addition to
shocked gneiss and granitic basement rocks, some of
which are shatter cone bearing. Due to erosion any
more extensive impact melt sheet and overlying
fallback material present has been removed. The melt-
bearing breccias may represent the remains of the inter-
face between fragmented basement and overlying im-
pact melt sheet.

Age Constraints: Because the impact-generated
glass-bearing lithologies were hot and melt-bearing at
the time of their formation, we tested whether U-Pb
resetting of basement apatite could be used to constrain
the timing of impact-related heating. A total of 118
grains from 7 different thin sections were analyzed in
situ with a 193 nm Excimer laser coupled to a
quadrupole ICP-MS. Measurements were externally
calibrated against the MAD apatite standard [5] and
accuracy checked wusing in-house apatite from
Phalabowra, South Africa. A semi-total Pb/U isochron
yields a lower intercept age of 389 + 6.7 Ma, which
places it in the Middle Devonian (Givetian stage). This
result is in keeping with its geological setting (i.e., hav-
ing to be post-Middle Ordovician: <~470 Ma) and the
previous Ar-Ar geochronology (<400 Ma).

We will conclude with presenting the results of pe-
trography, analytical electron microscopy, bulk rock
major-, trace- and rare earth-element analysis, and LA-
ICP-MS for this previously poorly known terrestrial
crater.
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