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Lunar Meteorites: Origin and Mineralogy

Environmental Impact

The purpose of this section is to show the different levels of environmental impact that
meteor events can cause according to their size. In this project we have seen that mete-
oroids can have a radius of a few microns to several kilometers. Hence, the consequences
of an impact vary widely.

The following table gives a brief description of 5 meteoritic events on Earth that are
recorded or at least well-known by the scientific community. The table has associated each
of the events to their environmental impact.

It must be noted that the environmental hazards considered are either those recorded for
the particular event or, in the absence of witnesses, the ones with more ample consensus.
The aim is to provide a general idea of the environmental impact according to the size of
the meteor. For example, given the adequate conditions, a meteorite could pose a biological
hazard if contains life from another region of the universe. Despite such an scenario being
a possibility, it is a very specific phenomena and additional to environmental consequences
linked to size.

The following graph gives some context on the frequency of such events according to
their size.

Figure 1: Average time between impacts on Earth1

1Extracted from: https://www.tulane.edu/~sanelson/Natural_Disasters/impacts.htm
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Event Size Description of the
event Detection Energy Environmental damages

Leonid showers
max.
few
mm

if observable, shoot-
ing starts (meteor
shower)

Radar, optical
instruments, some-
times with naked
eye

-
Negligible. Only associated with satellites: Damage
by impact of a spacecraft/satellite and penetration of
the surface. Catastrophic plasma discharge event

Tagish Lake
meteorite 2 m

Bright fireball (eye-
witnesses report
an illumination ten
times that of a sunny
day). Airwave due
to ablation.

Eyewitnesses, optical
instruments, satel-
lites and seismic and
infrasound detectors.
Meteorite fragments
were found in an
area of 16x4 km2 .

1.7 - 1.8 kt
of TNT

Low. Only associated at the entry period (fall and
impact) if encounters a living organism on its path (Eg.
direct strike). The recorded interactions between the
Tagish Lake meteorite fragments and our environment
have been the trails they left on the snow or becoming
trapped in ice.

Chelyabinsk
event 20 m

Bright fireball . Air-
blasts (several shock-
waves).

Eyewitnesses, op-
tical instruments,
satellites and seismic
and infrasound de-
tectors. Recovered
fragments.

500 kt of
TNT

Medium. The brightness temporarily blinded some of
the eyewitnesses and UV irradiation caused mild sun-
burns. The main damage occurred due to the shock-
wave: shattered windows, shook buildings, the collapse
of a roof which in turn caused minor injuries on in-
habitants. Other damages include temporarily halt in
electricity and cell phone connectivity, brief interrup-
tion of gas supply. Damages reached as far as 120 km
from the meteor path (several detonations occurring
at 27-34 km and at 24-19 km)

Tunguska
event

50 -
100
m

Bright fireball Scat-
tered "sunlight"
enough to read a
newspaper during
the night for several
days. Artillery-like
sounds.

Eyewitnesses, seis-
mic detectors

3 - 15 Mt of
TNT

High. Particularly dangerous if falling on a metropoli-
tan area. Destruction (characteristic flattening and
burning) of a Siberian forest of 2000 km2. Others in-
clude: strong seismic waves in the vicinity of the event
causing minor earthquakes and a dusty atmosphere for
months

Chicxulub im-
pact

10
- 80
km

Probably as a giant
size asteroid falling
alongside smaller size
meteors

65 million years ago
many animals must
have seen it, if not
blinded by its bright-
ness, hear the blasts
and suffered the de-
struction after im-
pact. Nowadays
it could have been
monitored as Poten-
tial Hazardous As-
teroid (PHA). It was
detected as a "scar"
left on Earth: a
≈ 180 km diameter
crater

100 million
Mt of TNT

Catastrophic. Disruption of most Earth ecosystems
driving to a mass-extinction event: Acid rain, gener-
alised triggering of world wide wildfires, generation of
dust and aerosols in the atmosphere potentially block-
ing sunlight (consequent drop in temperature), ozone
destruction and impact-induced climate change. The
impact also caused massive earthquakes, tsunamis and
volcanic activity. The impact killed many living beings
at the instant of collision but other effects, such as the
blocking of sunlight, wiped off photosynthetic organ-
isms, such as plankton, which -still today- are the basis
of the food chain.
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