Meteorites In Our Back Yard?
By: Don Oliver
If you have been at shows lately you have probably noticed some of the dealers have
been stocking meteorite material albeit in small quantities - perhaps this is an appropriate time to
present this article especially in light of two recent meteorites that have had newspaper and TV
coverage - I refer to the recent Kitchener and Hagersville meteorites.
First the Preliminary! Facts & Figures so we are talking the same language and understanding.
What is a meteorite? According to a dictionary it is an extraterrestrial object that has reached
the ground - this of course excludes space junk.
Best place to find them? Usually Antarctica or the Arctic where they are easily spotted on the
snow in areas where you wouldn’t expect to see a rock. Similarly in sandy deserts they are easily
spotted.
Names of Meteorites? Normally named after the geographical place where it is found.
Number? To date over 3000 sites have been documented world wide- where each site might
contain only 1 fragment or several thousands.
Where do they come from? Almost all recorded meteorites have come from the Asteroid Belt,
located between Mars & Jupiter. However about 19 appear to have come from the moon and
about 16 from possibly Mars - blasted from those bodies by meteorite impacts.
How Old? Most were formed at the birth of the solar system, and the failed planet - the Asteroid
belt- about 4.5 billion years
Types.: As with terrestrial rocks - there are 3 classes but not igneous, sedimentary and
metamorphic. The first type are Stoney Meteorites - which account for 93% of the meteorites
found. The second category found are the Iron Meteorites accounting for about 6% of the total,
and all these contain nickel. The third type are called Stoney -Iron and can be exotic containing
crystals of olivine, and they only account for 1% of the total - and hence the price. Within these
3 groups are many sub groups just like on good old earth.
Ownership? Good Question! It is like a treasure hunt, if the Canadian Government wants it they
take it especially if it is small, since you are supposed to send it to them for I.D. giving you in
return $500 for the Canadian specimen. It is illegal to export meteorites found in Canada. If you
are lucky like the chap in Kitchener, you might get a cast of the original. If it is bolder in size the
government will take slices (as much as they need ) and give you back the rest. In the U.S. you
get to keep it unless it is a dinosaur named Sue. No wonder there have only been 52 meteorites
discovered in Canada compared to hundreds in the U.S., especially considering the prices paid
for meteorites these days
Now let’s get to the Good Stuff! There have been a few recorded meteorites found locally in
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Southern Ontario as listed below
1) Blithfield, -Renfrew County ( 45'30'N., 77'W.-southern border of the county, south of
Calbogie). Found in 1910, a stony meteorite weighing 1.36kg, 19.66% iron. You can see
this meteorite in the Geological Survey of Canada pamphlet “meteorites” which is
usually found in new members packages or often handed out free at some of the shows
2) Decewsville -Haldimand County (Niagara Peninsula west of Cayuga-43'0'N., 80'0'W.)
Observed falling Jan. 21, 1887 at 2 P.M. a stony meteorite weighing 34kg Observed to
fall in Talbot Road in the village of Decewsville
3) Dresden (north of Chatham)(42'31'12'N., 82'15'36'W.) - observed falling Jun 11, 1939
at 10:56 P.M. 3 pieces recovered weighing 47.7 kg. - stony meteorite
4) Kitchener - observed falling July.12, 1998 at 8:30 A.M. weighing .203 kg.(also
sometimes called ‘The Doon Meteorite”). This shiny black meteorite (Stony) made
an
eerie whistling sound as it whizzed past golfer Orville Delong’s left ear, finally
coming to rest when it became imbedded in the hard pack at the base of the now
famous 6th tee of the Doon Valley Golf Club.
5) Hagersville (south of Hamilton)- Found in 1999 by Joseph Mahe while clearing rocks
from his field - just recently confirmed as an iron meteorite.. Bolder size 30kg. Besides
iron, it contains nickel, platinum, chrome and cobalt and is magnetic
6) Madoc (north of Belleville-Hastings County- 44'30'N., 77'28'W.)Found in 1854 - an
iron meteorite of 168 kg.
7) Manitouwabing (45'26'24'N., 79'52'32'W.- McKellar area NW of Perry Sound Hy #
124)- Found in 1962 weighing 39 kg., iron meteorite. Possibly related to Madoc
meteorite
8) Midland (north of Barrie)(Simcoe County 44'45'N., 79'53'W.)- found in 1960, an iron
meteorite of .034 kg was found on the shore of Midland Bay. Not recognized until 1964
9) Shelburne (Grey County, north and west of Orangeville 44'3'N., 80'10'W.))- Observed
in 1904, Aug. 13 at 10 P.M. After the appearance of a fireball, and detonations, 2 pieces
of a stony meteorite were recovered weighing 18.6 kg.
10) Thurlow (Hastings County - SE corner of Belleville) 44'45'N., 77'35'W.)- An iron
meteorite was found in 1888 weighing 5.5 kg.
11) Welland (Niagara Peninsula - 43'1'N., 79'13'W.)- An Iron meteorite was found in
1888 weighing 8.16 kg. This meteorite was ploughed up, about 1.5 miles N. of Welland.
While at the Niagara Rock Show this past May at the Welland museum- I enquired about
this meteorite-they knew nothing, nor did they seem interested. Ah! Such is the state of
our hobby.
12 Southamptom. Found along the beach in 2000 - Stony -Iron
And that it! Not much to show but, but if you notice 3 are in the Niagara Peninsula, 4 if
you include Kitchener. .However that’s not the end of the story - there is more - how about
meteor craters? You don’t have to travel to Meteor Crater in Arizona to see one..If you count
the Sudbury Basin there are five found in Southern Ontario. Over the past 600 million years,
scientist estimate that bodies of 5-km-diameter or more hit Earth about once every 10,000 years.
Because of the massive amount of energy released, a major impact would have catastrophic
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global consequences for the atmosphere, hydrosphere and biosphere. Earthquakes measuring
12.4 on the Richter scale would produce enough energy to initiate or accelerate volcanism and
hydrothermal activity. Shock heating of the atmosphere would form nitrogen compounds that
cause acid rain, inhibit photosynthesis and deplete the ozone layer, let alone the wildfires. Up to
80% of all life would die off as a result of a meteorite impact. This is because 10-20% of the
ejecta dust and vaporized asteroid from the impact would remain suspended in the atmosphere
long enough to circle the globe, block out the sunlight, cool Earth’s surface and disrupt the food
chain. The biological record is punctuated with mass extinctions after each bombardment. So
much for the bad news - there is a positive light. Meteorite impacts have also led to the
formation of economically important mineral deposits. Magmas formed by crustal melting
during impact cause volcanism, hydrothermal activity and the formation of magmatic,
hydrothermal and sedimentary mineral deposits. The large nickel-copper-platinum and zinccopper-silver deposits at Sudbury are examples of the after effect of a major meteorite impact..
Crater 1) The Sudbury Basin
The city of Sudbury, Ontario, sits on the southern edge of a large geological region called
the Sudbury Basin. In the late 1960's geology was shaken to its core by plate tectonics, the
concept now widely used to explain how the Earth’s crust behaves. A second revolution is
currently underway that is similarly liberating. At its heart is the realization that the book of
geology has some wild cards: errant comets and asteroids. These have punctured the serenity of
classic geology which had little place for catastrophic events. A landmark in this new revolution
was the recognition in the early 1960s that the Sudbury Basin in Ontario, Canada, was an
astrobleme ( trust geologists to come up with a weird name - hoping people will forget it and the
problem and the embarrassment will goes away).The definition is “an ancient weathered crater
or impact structure meaning star wound”-that is so old that it no longer resembles a crater and
only the evidence of intense shock survives. Although geologists now recognize nearly 150
astroblemes of all sizes world wide ( 24 of them are on the Canadian Shield), not long ago these
structures were generally regarded as variants of some poorly understood volcanic process. It
took until 1955 for Meteor Crater in Arizona to be fully accepted by geologists as a bonafide
impact site.
Several telltale features distinguish an astrobleme from a volcanic structure. Both are
usually circular in form, but the impact site contains rocks that have been metamorphosed by
shock pressure that may exceed millions of atmospheres and temperatures above 2000 degrees
Celsius. They also betray characteristic signs of an impact in large features such as shatter cones
and in microscopic changes such as pressure laminations in quartz minerals. Collar rocks at the
crater’s edge are often overturned - all of these elements are found in this basin.
What Happened? About 1,849 ± 2 million years ago ( based on zircon crystals formed in
the magma that filled the crater soon after impact) about the middle years of the Precambrian Era
an asteroid about 4 miles across struck. In those far-off days Earth was, by our standards,
unlivable. The atmosphere contained little or no oxygen, and the only form of life clothing the
earth was a scum of blue-green algae. At the time of impact the Sudbury region was a
continental shelf under a shallow sea lying at the continent’s edge (much like North America’s
Atlantic coastal plain today). The terrain consisted of a slowly accumulating wedge of
sedimentary rock (shale and sandstone) that gradually grew thicker in the seaward direction.
Brighter than a thousand suns, the Sudbury asteroid streaked through the sky at fifty times the
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speed of sound. It struck the ground at about 12 miles per second, and a great explosion ensued
as its tremendous kinetic energy abruptly changed into heat .A high pitch crack, the sonic boom,
was followed by an enormous peal of thunder. The planet shuddered minutely and shock waves
rang through its interior. A mushroom cloud billowed into the stratosphere, while a surge of hot
rocky debris rumbled across the surrounding region.
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The impact blew a huge crater in this continental shelf, 40 miles across and 5 miles deep
.However rocks were heavily faulted and deeply shattered (breccia) for a distance of about 60

Fig 1
miles. For all the complex changes that affected the basin later, Sudbury’s economic importance
was sealed in the first instants after impact. A distinctive melted rock called the sublayer was
smeared like porcelain glaze on the interior of the crater. It is probably a mix of liquified country
rock contaminated with metallic remnants of the meteoroid itself. The nickel ores and rich
deposits of cobalt and platinum group elements found here apparently have a cosmic parentage
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The crater dug far enough into the ground that it was partly refilled with magma, which
oozed into the yawning hole and formed a thick saucer like pool under the debris that had fallen
back into the crater. For 20 miles around the periphery of the basin, the molten sublayer
forcefully injected itself into tension cracks in the country rock. These formed ore-rich dikes
called offsets. The pattern they have is that of a six pointed star except the SE arm is missing.
This may be telling us the that the meteorite struck from that direction
The impact shock implanted the ore-bearing sublayer radially outward (see fig 1).
Geologists see this by a crude outward zoning that occurs in the ore pockets in the basin wall
. Closest to the crater’s centre are the lightest minerals (quartz diorite) while the others grade
deeper into the pockets with increasing density outward: iron, nickel and copper sulfides (in that
order), and finally the heaviest platinum group metals. Before the magma pool in the
bottom of the crater solidified it differentiated into two layers largely insulated from the chilly
atmosphere by the fallen debris which was highly shocked and crushed rock. This created a
graded bed of broken rocks, with large blocks at the bottom and finer ones on top - this layer is
over a mile thick.
As millions of years passed, the rocks that collected in the crater as a direct result of the
impact and its aftermath were gradually buried by ordinary sediments - shales, slates, sandstone that washed into the depression and slowly filled it. Recognition of Sudbury as an impact crater
did not come easily because the structure was very old and had gone much deformation.. At
present the Sudbury basin is oval as a result of later tectonic activity thrusting on the basin from
the southeast. This occurred roughly a billion years after impact, when the Grenville mountains
were being pushed up southeast of the crater. Once as lofty as the Himalayas and Rockies, the
Grenvilles have since been worn away to the stubby hills which have been further planed down
by the continental glaciers of the ice age.- the area we call cottage country today. The crater
trends from the southwest to a northeast direction, where the eastern end abuts another impact
site Lake Wanapitei - about 37 million years old.
What can you see today? Aside from shatter cones not too much from the ground as it
covers such a large area. You can only appreciate it from a space photo’s or from the space lab,
where you can see the distinct oval shape.
Crater 2) Brent Crater
Discovered in 1951 from ariel photos being done for the Canadian Government, a 3 km
wide circular feature, straddling the boundary of northeast Algonquin Park, north of the town of
Brent. Subsequent 10 years of field investigations by more than a dozen investigators, including
the diamond drilling of twelve holes and the recovery of some 5000 meters of drill core, makes
the Brent Crater among the best known and most thoroughly studied meteorite crater in the
world..
Not withstanding the destructive energy unleashed in the Brent Crater explosion, the
meteorite that caused it was a rock perhaps only 150 meters in diameter. Hard to believe?
Remember it probably hit the earth at a speed of 20 km per second or more. The most advanced
creatures on the earth at this time ( 450 million years ago) were the trilobites. Even an alert
human being would not have heard the Brent meteorite coming and if he blinked he wouldn’t
have seen it either.
The original solid bedrock surrounding the crater was lifted tens, if not hundreds
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of meters by the stupendous shock wave radiating out from the crater blast and then they fell
back, more or less into place but increasingly shattered and tilted upwards the closer they were to
the crater itself.
Extensive drilling into the shattered rocks surrounding the crater itself reveals the
devastation created. In literally less than one second, more than a billion tonnes of rock were
vaporized, melted or crushed and blasted high into the atmosphere. There was a huge hole in the
earth 4 km wide, 600 meters deep, and a rim raised up 100 meters above pre-impact level and
sloping outwards from there. The explosion is estimated to have been 250 megatons ( the biggest
nuclear device leashed by man is 60 megatons). If the Brent crater impact were to be repeated
today, every tree in Algonquin Park to the south and every tree up to the Ottawa River and well
beyond into Quebec would be flattened and covered with material ejected from the crater.
Windows would be blown out in Ottawa, 225 km away, and the buildings would sway and crack
as an earthquake, (more powerful than any observed by man in historic times) roll under the city.

The hole drilled at the vary centre of the crater was the most revealing (see fig 2) starting from the bottom. At 1065 meters below the surface, the rock is quite similar to that
found in the surrounding areas of Algonquin Park. At 930 meters the rock starts to be cracked
and shattered and this feature becomes more and more pronounced until the 850 meter level is
reached. Above this level is a 40 meter deep pool of once melted rock whose composition
suggests that it resulted from the vaporization of the meteorite and the surrounding roc at the
instant of impact. The 850 meter level thus represents the deepest penetration ( excavation and
compression) of the impact. Above the melt zone and continuing up to the 260 meter level is a
jumbled layer of broken (breccia), local rock believed to have originated from blasted rock
fragments falling back into the crater or sliding from its sides. Many fragments are strongly
deformed or even melted because of the impact’s intense shock. The top layers of rock, now
filling the crater is sedimentary rock laid down on the bottom of ancient seas or
lakes that filled the crater. There are 10 different layers of sedimentary rock, the
deepest being gypsum (laid down in shallow salt lakes that dried up, later covered
Fig 2
with sandstone, limestone. Because these rocks contain fossils that lived some 450
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million years ago ( sounds like the
Niagara Escarpment?). Today these
sedimentary rocks are the only
survivors in Algonquin Park (with
minor exceptions) and is invaluable
in providing clues to the rock
coverage of the Canadian Shield
prior to the ice age.
The crater today is the best
visually to observe from ground
level of the four craters mentioned
in this article. It is located off the
northern Trans Canada Hy# 17
(besides the Ottawa
Brent Crater
River) at Deux River. Take the Brent Road and down
about 32 km, or 8 km north of the town of Brent is a
well marked two km loop trail that takes you from the
rim of the crater to the bottom with 6 observation points, including a look-out tower by the road.
The look-out sits atop the eastern rim of the crater ( the original rim was 200 meters higher but
has eroded away), and is just high enough so that you can look out across the crater to its
opposite rim, about 4 km away. Two lakes now occupy the northern end of the crater, separated
by the sedimentary hill in the middle.(Gilmour Lake and Tecumseh Lake.). From the look-out
tower you can only see part of Tecumseh lake, and you will not see from the tower how circular
the crater is. The best way to appreciate the crater is to obtain a trail guide (1996 - 35 cents -see
credits below).
Crater 3) Skeleton Lake
Located in the Muskoka region between Rosseau and Huntsville along #3 highway which
passes close to the north east side of the lake. Though not officially declared a crater there is a
fair amount of scientific proof, but it awaits core drilling for absolute proof. Visually from the
ground there is little to see as the crater is full of water and forms part of the lake. Skeleton lake
is an irregular lake (lat.45°15'N long70°27'W) which contains an approximately circular
depression 3.6 km in diameter in the central portion of the lake. Most of the large lakes in the
area are irregularity linear, island studded depressions of the Muskoka River system. Relief in
this region is of the order of 100 m and drainage patterns commonly reflect the structural trends
in the underlying Precambrian rocks and the effects of glaciation which moved north to south.
By contrast Skeleton Lake cut across these trends and is fed by only a few small streams
unrelated to the major drainage system.
In the southern part of the lake water depths rarely exceed 30m but in the approx.
circular, island free, north central part depths generally reach 45m within 500m of the shore and
a max 65m in the eastern half of this part of the lake.
The lake has a circular N-W shore tracing a 90° of arc. Whereas to the east and south the
shoreline is broken by a line of cliffs where ridges are abruptly truncated - the ridge continues
20km north of the lake. Outcrops of breccia are present on the north lake shore and erratic of
Ordovician limestone, evidently scoured from the lake bottom by glaciation, occur along the
8

south shore. Aero magnetic data indicate a field of low uniform magnetic intensity across the
lake in contrast to the variable regional magnetic pattern. Closer gravity tests show a circular
gravity anomaly over the depression. These observations suggest that the Skeleton Lake
depression is an eroded remnant of an impact crater of Paleozoic age which has been preserved
by a covering of Ordovician sediments until recently exhumed by glaciation. The original floor
of the crater is estimated to be approx. 100m below the bottom of the lake, with 700m of breccia
below this in a lense shape. More conclusive evidence must await diamond drilling in the centre
of the lake - a difficult task in deep water and uncertain ice conditions.

Crater 4) Holleford Crater
Holleford Crater is a circular depression located 25.7km (16 mi) northwest of Kingston
just east of Hy#38 and west of Knowlton Lake (76°38'W long. 44°27'N lat). It was discovered in
1955 by the Dominion Observatory of Canada during a systematic air photograph search. This
tells you that from ground level there is little indication of a former crater. You can see from the
attached aerial photo that there is some farming and a road cutting through the southern third of
the crater yet without the aerial photo this would probably still be considered part of the normal
landscape. The crater is filled with Paleozoic sediments and underlain by brecciated Precambrian
igneous and metamorphic rocks. The crater today is 2.3km (1.46mi) in diameter and 30.5m
(100ft) deep. The original crater was 950 ft deep and cut into the Precambrian rock. The bowlshaped depression has been backfilled by erosion of Paleozoic age deposits to a depth of 850
feet. The age of the crater is
between 5-600 million years. The
craters features are obscured by
erosion and post impact
deposition..

Crater 5 Can-AM .
The crater that is close by but
invisible to our eye. See picture C
which shows part of lake Ontario,
Erie and southern Lake Huron
shoreline. Look closely and you
note the extreme end of Lake
Huron is semi rounded an the city
Holleford Crater
of Sarnia is sitting on the edge of the crater.
The Can-Am crater lies deep below younger
Paleozoic cover rocks and was discovered by
aeromagnetic surveys that identify subtle variations in the magnetic content of much older rocks
that lie below. The structure is younger than about 800 million years but older than 500 millionabout 100 km in diameter
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