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A large-scale investigation that included detailed geological mapping, 
seismic reflection, gravity and magnetic surveys was carried out at Haughton 
(75-22'8, 8g041'W) in the summer of 1984 and preliminary results of this 
program and subsequent laboratory investigations are reported in this volume 
(1,2,3,4). Haughton comprises a central basin with interior peaks, 
surrounded in succession by an inner ring of uplifted Paleozoic units, a 
faulted annulus of disrupted surface units, and a downfaulted outer margin. 
A possible middle ring in the faulted annulus, noted from analysis of 
topographic maps but not obvious in the field, gives rise to the suggestion 
that Haughton may be a multi-ring structure ( 5 ) .  Detailed structural mapping 
(1) reveals that the outer margin of this ring shows outward dips whereas the 
inner slope is characterized by inward dips, and thus supports the proposal 
that this is indeed a structural ring. Uplifted Eleanor River limestones 
west of the basin center extend southward in an arcuate fashion from the 
prominent interior peak of the same lithology, and may represent an 
additional interior ring, largely masked by allochthonous breccia but 
continuous with interior peaks. The masked portions can be traced by a 
positive gravity anomaly resulting from the dense Eleanor River rocks. This 
ring coincides with the outer limit of shatter cones in situ. 
A succession of shocked, tilted limestones, quartzites and conglomerate 750 m 
northeast of the center (Anomaly Hill) are not recognized elsewhere in the 
crater and may be lithologies normally below the Eleanor River Formation. If 
so, they are the most highly uplifted. A 3 m-area of shattered gneiss debris 
near these outcrops may be outcrop or a large breccia clast. The lack of 
comparable-sized gneiss blocks in the crater center favors the former 
interpretation and this material could be the sole example of uplifted 
Precambrian basement from the transient crater floor. 
Allochthonous polymict breccia is preserved only inside the 15 km-diameter 
middle ring of the 20.5 km-diameter structure. Deposits are continuous over 
the central basin and inner ring, whereas a relatively thick deposit covers 
some hills in the faulted annulus while their neighbors at equivalent or 
lower elevations are bare. This could be accounted for by differential 
vertical movement of blocks during late-stage crater modification. The 
breccia covers roughly 55 km, reaching a maximum exposed thickness of 70m in 
the northeastern section of the inner ring and tapering off toward the south 
and west. The impact breccia is weakly coherent and easily eroded, featuring 
flat-topped or rounded hills and ridges with large debris fans intersected by 
broad stream valleys. Details of the breccia composition and clast 
population are given in (2). Platy outcrops near the crater center that show 
graded bedding and a dearth of clasts are breccia that has been reworked and 
redeposited. 
Sediments deposited in a post-crater lake cover 8 km2 in the west and 
southwest portions of the central basin and occur as scattered remnants in 
the central region. The yellowish Haughton lake beds are predominantly soft, 
poorly-sorted, dolomitic sandstone, siltstone and mudstone. More resistant 
brownish red sandstone concretions in the upper part of the 48m-thick section 
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are recognizable in areas where the sedimentary cover has been otherwise 
removed. The lake beds rest conformably on the allochthonous breccia and 
include substantial reworked breccia in the basal 1-3m. This relationship, 
plus evidence of debris flows on the outer margin of the unit, indicates 
deposition in an immediate, crater-filling lake. The fossil vertebrate fauna 
includes fish, turtles, shrews, a primitive rabbit, a rhinoceros and a 
tragulid, while the rich fruit and seed flora contains conifer needles, a 
birch leaf and pollen indicative of grasses, and both assemblages are 
consistent with a cool, temperate climate. Thus far it not possible to 
bracket the age of this formation closer than mid-Oligocene to late, middle 
Miocene (25-15 m.y.). In the absence of radiometric age determinations the 
Haughton impact event may be dated, therefore, at 2055 m.y., approximately 5 
m.y. older than previous estimates (5-6). 
A veneer of rounded, cm- to dm- sized cobbles covering much of the 
allochthonous breccia in the central basin indicates a post-crater ice cover 
with limited movement or transport of material. Small occurrences of breccia 
preserved in the lee of large Allen Bay blocks suggest that ice movement was 
south to north. Glacial history is poorly known, but a late Wisconsin ice 
sheet may not have covered this area, and deposits could be associated with 
an earlier Laurentide ice cover. 
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