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Pathogenic microorganisms in frozen environments

Article Talk

From Wikipedia, the free encyclopedia

o 1=1siiBfrozen environments such as permafrost and glaciers are known for their ability to
preserve items, as they are too cold for ordinary decomposition to take place. This makes them a

valuable source of archeological artefacts and prehistoric fossilsRE S ELRNEEL R EIR 1R 1)

certain risks once ancient organic matter is finally subject to thaw. The best-studied risk is that of

decomposition of such organic matter releasing a substantial quantity of carbon dioxide and
methane, and thus acting as a notable climate change feedback. Yet, some scientists have also
raised concerns about the possibility that some metabolically dormant bacteria and protists, as
well as always metabolically inactive viruses, may both survive the thaw and either threaten
humans directly, or affect some of the animal or plant species important for human wellbeing.

As of 2023, thers has been at least one recorded reemergence of anthrax, a pathogen long-
known for its ability to hibemate in soils. There have also been several cases when truly novel
microorganisms discovered in the frozen environments were successfully revived by researchers,
or were found live in a recently thawed environment. So far, most only affect amoebas, and none
have been known to pose a risk to humans or to crops. Of the already-studied pathogens, at least
one anthrax outbreak has been connected to decades-old infected carrion thaw; yet, samples of
influenza and smallpox pathogens have failed to survive the thaw even in laboratory conditions.
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Some researchers have also raised alarm about the potential of horizontal gene transfer between ancient and modern bacteria, and

the risk it could exacerbate the challenge of antibiotic resistance. At the same time, other scientist= consider these concerns

overblown, and argue that ancient microorganisms are unlikely to make a difference today.
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The same team of French researchers behind the 2014 revival of two giant viruses had also
managed to revive 8 more ancient amoeba-infecting viral species. Four of these species were
from the pandoravirus, cedratvirus (sometimes classified as a subgroup of pithovirus), megavirus
and pacmanvirus (part of Asfarviridae) families, which weren't previously revived from the
permafrost. In addition, five more species from these families were found in already thawed
permafrost, with no way to tell their age. The oldest revived virus was a 48 500-year-old
Pandoravirus yedoma.['3114]

Current scientific understanding (=i

Scientists are split on whether revived microorganisms from the permafrost can pose a significant
threat to humans. Jean-Michel Claverie, who led the most successful attempts to revive such
"zombie viruses”, believes that the public health threat from them is underestimated, and that
while his research focused on amoeba-infecting viruses, this decision was in part motivated by the
desire to avoid viral spillover as well as convenience, and "one can reasonably infer” other viral
species would also remain infectious ["*1"%l Another professor, Birgitta Evengard, argued that
permafrost thaw would eventually uncover microorganisms older than the human species, and to
which there would be no preexisting immunity. In the same interview, Claverie had even
suggested that ancient microorganisms might have had caused or contributed to the extinction of
Neanderthals or mammoths, and that those may still be preserved in the permafrost.[*®! On the
other hand, University of British Columbia virologist Curtis Suttle argued that "people already
inhale thousands of viruses every day, and swallow billions whenever they swim in the sea”. In his
view, the odds of a frozen virus replicating and then circulating to a sufficient extent to threaten

humans "stretches scientific rationality to the breaking point™.[*%!
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»




v Bl walex, x B walex, x B walex, x B walex, x B Google X = Syperd. X G Siberiar X W Permafi X W Pathoge X + = X

> 2% https://en.wikipedia.org/wiki/Pathogenic_microorganisms_in_frozen_environments Q ® 7} o
oo R ' T ' A N - *
oo & Mew Tab E httpy//hbrorg/2014... W Hulbert Interactive B Breaking Mews Hea... Some researchers have also raised alarm about the ot »
" X potential of horizontal gene transfer between ancient and -
AL« CM > 0014 5 202501 v @ | Search 20250 Ja modern bacteria, and the risk it could exacerbate the
e Newfolder challenge of antibiotic resistance. At the same time, other
. scientists consider these concerns overblown, and argue
202501 . . . .
that ancient microorganisms are unlikely to make a
OneDrive difference today.
e
This PC
| 3D Objects 00-000-0014-202 00-000-0014-202 00-000-0014-202
Desktop 50101-0055-00-5 50101-0055-00-5 50101-0055-00-5 NEWS IMAGE :
5 5-35 5-55-0001
Documents
- Downloads
Music il page default image
il
Pictures e
Vid choose image from computer
aeos 00-000-0014-202 00-000-0014-202 00-000-0014-202
Local Disk (C:) 50101-0035-00-5 50101-0055-00-5 50101-0095 Choose File | No file chosen
v 5-55-0002 5-85 v
File name: | 00-000-0014-20250101-0095 | | Custom Files v gen Al image - terms of use
Open Cancel
Some researchers have also raised alarm about the potential of F
— e DOMINOES :
the risk it could exacerbate the challenge of antibiotic resistance.
overblown, and argue that ancient microorganisms are unlikely to
link dominoes to this news
Timeline of research into the subject |- ‘ | -

H £ Type here to search ;@'; %\



v Bl walex, x B walex, x B walex, x B walex, x B Google X = Syperd. X G Siberiar X W Permafi X W Pathoge X + = X

5> O 2% https://en.wikipedia.org/wiki/Pathogenic_microorganisms_in_frozen_environments Q ® 7} o
ge @ NewTab [E httpi//hbrorg/2014.. W HulbertInteractive [B Breaking News Hea... I - wot... »
Pathc-gemc MICroorganisiis 11 fI'DZEf ZE . I I' |l ‘
1 ¥
Contents  hide Ardicle  Talk . T P
Top) From Wikipedia, the free encyclopedia £ "
~ Timeline of research ini , . g -
1;2”5,1?,];21 EssarEn e On Earth, frozen environments such as permafrost and glaciers a i i
20th century preserve items, as they are too cold for ordinary decomposition tc T ——————
1999 valuable source of archeological artefacts and prehistoric fossils, permalrost possess a remarkable
3004 certain risks once ancient organic matter is finally subject to thaw ;LT::.ULP.T-j:uT:L:n
- decomposition of such organic matter releasing a substantial qua capacity o resist is also genarally
2005 \ \ lowar than of modemn baclaria
methane, and thus acting as a notable climate change feedback. 1]
2011 from the same area (black)
S01s raised concerns about the possibility that some metabolically don L
2k . . . . .
ot well as always metabolically inactive viruses, may both survive th restore page default image
humans directly, or affect some of the animal or plant species img
2023
Current scientific As of 2023, there has been at least one recorded reemergence of Choose image from computer | |
understanding kn . - . . \
own for its ability to hibemate in soils. There have also been se : =
[ . s abllity _ _ | Choose File | 00-000-001...101-0095.jpg]
e microorganisms discovered in the frozen environments were suce
References or were found live in a recently thawed environment. So far, most gen Al image - terms of use
have been known to pose a risk to humans or to crops. Of the aln
onge anthrax outbreak has been connected to decades-old infecte
influenza and smallpox pathogens have failed to survive the thaw
Some researchers have also raised alarm about the potential of | DOMINOQES -
the risk it could exacerbate the challenge of antibiotic resistance..
overblown, and argue that ancient microorganisms are unlikely to
link dominoes to this news
Timeline of research into the subject |- L - =

H £ Type here to search ;@u %



v Bl walex, x [ walex; x | BB walex, x | [ walex;, X% | Bg Google X | ™ Superd X | G Siberiar X | W Permaft X W Pathogr X+ - X

€ - Z 2e https://en.wikipedia.org/wiki/Pathogenic_microorganisms_in_frozen_environments

ge @ NewTab [E httpi//hbrorg/2014.. W HulbertInteractive [B Breaking News Hea... SELECT DOMINOES

»

Pathogenic microorganisms in froze: reywor [ ]

Contents  hide Arlicle Talk

Top) From Wikipedia, the free encyclopedia

* Timeline of research into . ,
the subject On Earth, frozen environments such as permafrost and glaciers a -

_ _ - IDTTE  C-T-P-19000518-12-0001
preserve items, as they are too cold for ordinary decomposition tc

20th century e : in Populi
1999 valuable source of archeological artefacts and prehistoric fossils, _ Sl X Wonderiul Wizard in ulism Parable
J004 certain risks once ancient organic matter is finally subject to thaw T |
decomposition of such organic matter releasing a substantial qua
2005 . .
methane, and thus acting as a notable climate change feedback.
2011 . - ' T . | C~J-5-18920701-12-0001
01 raised concerns about the possibility that some metabolically don B e - .
well as always metabolically inactive viruses, may both survive th Camegie Strategy for Steel
2016 - 1
humans directly, or affect some of the animal or plant species img ' 5 Construction
2023
Current scientific As of 2023, there has been at least one recorded reemergence of
understanding known for its ability to hibemate in soils. There have also been se o C-J-5-18820106-12-0001
see alse microorganisms discovered in the frozen environments were suce gha, S " | Rockefeller Trust for Tremendous
References or were found live in a recently thawed environment. So far, most Richness

have been known to pose a risk to humans or to crops. Of the aln
one anthrax outbreak has been connected to decades-old infecte

influenza and smallpox pathogens have failed to survive the thaw C-1-5-20241101-12-0001

Some researchers have also raised alarm about the potential of | _. DJIA - Nvi Replac of kel
the risk it could exacerbate the challenge of antibiotic resistance. e . ement

overblown, and argue that ancient microorganisms are unlikely to

Timeline of research into the subject |- [ cee T 0 RS)-X-20241101-11-0001
H £ Type here to search (ﬁv i mb



v Bl walex, x [ walex; x | BB walex, x | [ walex;, X% | Bg Google X | ™ Superd X | G Siberiar X | W Permaft X W Pathogr X+ - X

Y > 2% https://en.wikipedia.org/wiki/Pathogenic_microorganisms_in_frozen_environments a % (& 5} o H

ge @ NewTab [E httpi//hbrorg/2014.. W HulbertInteractive [B Breaking News Hea... SELECT DOMINOES

Contents  hide

(Top)

~ Timeline of research into
the subject

20th century
1995

2004

2005

2011

2014

2016

2023

Curmrent scientific
understanding

See also

References

H £ Type here to search (ﬁv i mb

il
m :ut. ) )}

Pathogenic microorganisms in froze: reywor ‘ ‘
Aricle Talk . .
From Wikipedia, the free encyclopedia # -

On Earth, frozen environments such as permafrost and glaciers a LA -

preserve items, as they are too cold for ordinary decomposition tc

W-T-P-20240818-11-0001
Mind Sutra as Soul Mirror

valuable source of archeological artefacts and prehistoric fossils,
certain risks once ancient organic matter is finally subject to thaw 0
decomposition of such organic matter releasing a substantial qua
methane, and thus acting as a notable climate change feedback.
raised concerns about the possibility that some metabolically don
well as always metabolically inactive viruses, may both survive th

W-T-N-20240814-12-0001
Carbon Crux of Chemical Compound

humans directly, or affect some of the animal or plant species img

As of 2023, thers has been at least one recorded reemergence of
known for its ability to hibemate in soils. There have also been se

microorganisms discovered in the frozen environments were suce C-J-5-18931229-12-0001

or were found live in a recently thawed environment. So far, most el | Moissan Discovery of Diamond-like
have been known to pose a risk to humans or to crops. Of the aln i "_, 4 . Moissanite

one anthrax outbreak has been connected to decades-old infecte
influenza and smallpox pathogens have failed to survive the thaw

Some researchers have also raised alarm about the potential of | — C-J-5-19770923-12-0001
the risk it could exacerbate the challenge of antibiotic resistance. i 3 Ceres Zest of Cubic Zirconia

overblown, and argue that ancient microorganisms are unlikely to

Timeline of research into the subject |-



N Walex X ﬂ Walex X Walex X ﬂ Walex X By Google X ™ Superd: X G Siberiar X W' Permafi X W Pathogr X ar — X

> C 25 https://en.wikipedia.org/wiki/Pathogenic_microorganisms_in_frozen_environments

oe @ NewTab I httpi//hbrorg/2014.. W Hulbert Interactive [B Breaking News Hea... SELECT DOMINOES |W| »
v
Pathogenlc microorganisims 1n fI‘OZG:
Contents  hide Aricle Talk
(Top) From Wikipedia, the free encyclopedia
Vv Timeline of research into : - -
ihlgjsdgiegt i On Earth, frozen environments such as permafrost and glaciers a
20th century preserve items, as they are too cold for ordinary decomposition tc
1999 valuable source of archeological artefacts and prehistoric fossils,
004 certain risks once ancient organic matter is finally subject to thaw
S0e decomposition of such organic matter releasing a substantial qua
::“ methane, and thus acting as a notable climate change feedback.
0
" raised concerns about the possibility that some metabolically dort
20
well as always metabolically inactive viruses, may both survive th
2016
" humans directly, or affect some of the animal or plant species img
2023 e®y
Current scientific As of 2023, there has been at least one recorded reemergence of s = p *
unde di - £ = = X 5 . * .
pec—— known for its ability to hibemate in soils. There have also been se " . 25
=08, D microorganisms discovered in the frozen environments were succ S g ,
References or were found live in a recently thawed environment. So far, most loading recommended dominoes
have been known to pose a risk to humans or to crops. Of the aln
one anthrax outbreak has been connected to decades-old infecte
influenza and smallpox pathogens have failed to survive the thaw
Some researchers have also raised alarm about the potential of k PLATOGRAPH
the risk it could exacerbate the challenge of antibiotic resistance.
overblown, and argue that ancient microorganisms are unlikely to
Timeline of research into the subject (-ui; . &
| o - . 6:59 AM
i I g [ q a - A )
H L Type here to search 9 % 5 M by ‘ e =



v Bl walex; x| [ walex; x | BB walex, x | [ walex;, x | B Google

x . Syperd: X G Siberiar X W Permafr X W Pathog

€ - Z 2e https://en.wikipedia.org/wiki/Pathogenic_microorganisms_in_frozen_environments

ge @ NewTab [E httpi//hbrorg/2014.. W HulbertInteractive [B Breaking News Hea...

Contents  hide

(Top)

~ Timeline of research into
the subject

20th century
1995

2004

2005

2011

2014

2016

2023

Curmrent scientific
understanding

See also

References

H £ Type here to search

Pathogenic microorganisms in froze:

Aricle Talk

From Wikipedia, the free encyclopedia

On Earth, frozen environments such as permafrost and glaciers a
preserve items, as they are too cold for ordinary decomposition tc
valuable source of archeological artefacts and prehistoric fossils,

certain risks once ancient organic matter is finally subject to thaw
decomposition of such organic matter releasing a substantial qua
methane, and thus acting as a notable climate change feedback.

raised concerns about the possibility that some metabolically don
well as always metabolically inactive viruses, may both survive th
humans directly, or affect some of the animal or plant species img

As of 2023, thers has been at least one recorded reemergence of
known for its ability to hibemate in soils. There have also been se
microorganisms discovered in the frozen environments were suce
or were found live in a recently thawed environment. So far, most
have been known to pose a risk to humans or to crops. Of the aln
one anthrax outbreak has been connected to decades-old infecte
influenza and smallpox pathogens have failed to survive the thaw
Some researchers have also raised alarm about the potential of |
the risk it could exacerbate the challenge of antibiotic resistance.
overblown, and argue that ancient microorganisms are unlikely to

Timeline of research into the subject |-

SELECT DOMINOES oG v

x

=+

W-T-N-20210622-12-0001
Cellular Automata in Adaptation Crux

W-T-N-20210625-12-0001
Complexity & Cybernetics in Connex-
Crux

W-T-5-20210424-12-0001
Quantum, Entropy and Singularity

C-J-S-20190906-12-0001
Singularity Project of Cybemetix

W-T-P-20211007-12-0001

»




v Bl walex, x [ walex; x | BB walex, x | [ walex;, X% | Bg Google X | ™ Superd X | G Siberiar X | W Permaft X W Pathogr X+ - X

® O3 ©O :

] FY
wot... »

€ - Z 2e https://en.wikipedia.org/wiki/Pathogenic_microorganisms_in_frozen_environments

Q %
ga |~ @ NewTso [ httpi//hbrorg/2014.. W HulbertInteractive  [B Breaking News Hea..  SELECT DOMINOES m

Pathogenic microorganisms in froze: reyuord

Contents  hide Article Talk

Top) From Wikipedia, the free encyclopedia

~ Timeline of research into

the subject On Earth, frozen environments such as permafrost and glaciers a Ontological Holons for Omni- -
20th century preserve items, as they are too cold for ordinary decomposition tc Healthcare
1999 valuable source of archeological artefacts and prehistoric fossils,
J004 certain risks once ancient organic matter is finally subject to thaw
2005 decomposition of such organic matter releasing a substantial qua W-T-N-20211023-12-0001
011 methane, and thus acting as a notable climate change feedback. Virus Enigma for Evolution Variation
01 raised concerns about the possibility that some metabolically don
well as always metabolically inactive viruses, may both survive th
22;2 humans directly, or affect some of the animal or plant species img
Curmrent scientific As of 2023, there has been at least one recorded reemergence of C-T-P-20171020-12-0001

understanding

Solvay Limelight of Life Science

known for its ability to hibemate in soils. There have also been se
see alse microorganisms discovered in the frozen environments were suce
References or were found live in a recently thawed environment. So far, most
have been known to pose a risk to humans or to crops. Of the aln
one anthrax outbreak has been connected to decades-old infecte : W-T-N-20210726-12-0001
influenza and smallpox pathogens have failed to survive the thaw s .| Anomaly Frequency of Exireme
Some researchers have also raised alarm about the potential of b = - | Weather
the risk it could exacerbate the challenge of antibiotic resistance. -
overblown, and argue that ancient microorganisms are unlikely to
C-T-N-20210813-12-0001

Timeline of research into the subject |- Carbon Canary on Climate Chaos

H £ Type here to search (%v i



v Bl walex, x [ walex; x | BB walex, x | [ walex;, X% | Bg Google X | ™ Superd X | G Siberiar X | W Permaft X W Pathogr X+ - X

€ - Z 2e https://en.wikipedia.org/wiki/Pathogenic_microorganisms_in_frozen_environments

ge @ NewTab [E httpi//hbrorg/2014.. W HulbertInteractive [B Breaking News Hea... SELECT DOMINOES

»

Pathogenic microorganisms in froze: reywor [ ]

Contents  hide Arlicle Talk

F Y
(Top) From Wikipedia, the free encyclopedia # ‘ ‘ E ﬁi # - # v

imeline of research info . ,
the subject On Earth, frozen environments such as permafrost and glaciers a

preserve items, as they are too cold for ordinary decomposition tc

20th century
1999 valuable source of archeological artefacts and prehistoric fossils,
J004 certain risks once ancient organic matter is finally subject to thaw —
2005 decomposition of such organic matter releasing a substantial qua - B-J-X—Zﬂ?“lﬂgqll-12-ﬂﬂﬂ1
o methane, and thus acting as a notable climate change feedback. Carbon Footprint toward Future
Sors raised concerns about the possibility that some metabalically dorr s Climate
well as always metabolically inactive viruses, may both survive th
e humans directly, or affect some of the animal or plant species img
2023 —_ 7 | W-T-5-20211009-12-0001
E:drr:rgi :I::é?r?;iﬁc As of 2023, there has been at least one recorded reemergence of ._:.:- " | collective Intelligence in Holon & Gaia

known for its ability to hibemate in soils. There have also been se
see alse microorganisms discovered in the frozen environments were suce
References or were found live in a recently thawed environment. So far, most

have been known to pose a risk to humans or to crops. Of the aln B-J-X-20201221-12-0001

influenza and smallpox pathogens have failed to survive the thaw Comucopia - Cells, Microbes &
Some researchers have also raised alarm about the potential of I Nanobots

the risk it could exacerbate the challenge of antibiotic resistance.
overblown, and argue that ancient microorganisms are unlikely to

one anthrax outbreak has been connected to decades-old infacte

B-J-X-20210909-12-0001

Expenmental Education in Omni-
Timeline of research into the subject |-

H £ Type here to search cﬁ) i mb



v Bl walex, x

« =2 C =

ge @ NewTab JE http://hbrorg/2014...

Contents  hide

(Top)

~ Timeline of research into
the subject

20th century
1995

2004

2005

2011

2014

2016

2023

Curmrent scientific
understanding

See also

References

H £ Type here to search

B walex, x

- Walex/ X - Walex; X Br Google

https://en.wikipedia.org/wiki/Pathogenic_microorganisms_in_frozen_environments

W' Hulbert Interactive B Breaking Mews Hea...

Pathogenic microorganisms in froze:

Aricle Talk

From Wikipedia, the free encyclopedia

On Earth, frozen environments such as permafrost and glaciers a
preserve items, as they are too cold for ordinary decomposition tc
valuable source of archeological artefacts and prehistoric fossils,
certain risks once ancient organic matter is finally subject to thaw
decomposition of such organic matter releasing a substantial qua
methane, and thus acting as a notable climate change feedback.
raised concerns about the possibility that some metabolically don
well as always metabolically inactive viruses, may both survive th
humans directly, or affect some of the animal or plant species img

As of 2023, thers has been at least one recorded reemergence of
known for its ability to hibemate in soils. There have also been se
microorganisms discovered in the frozen environments were suce
or were found live in a recently thawed environment. So far, most
have been known to pose a risk to humans or to crops. Of the aln
one anthrax outbreak has been connected to decades-old infecte
influenza and smallpox pathogens have failed to survive the thaw
Some researchers have also raised alarm about the potential of |
the risk it could exacerbate the challenge of antibiotic resistance.
overblown, and argue that ancient microorganisms are unlikely to

Timeline of research into the subject |-

x = Syperd. X G Siberiar X W Permafi X W Pathoge X + = X
a®x @0 O :
SELECT DOMINOES m

B3 \
T EF
T Clade 5P 10

R,

_A.
wot... »

keyword

C-T-P-18591125-12-0001
Bible of Life Sciences in Darwinism

W-T-N-20210826-12-0001
Wonderful Creature in Creepy
Wonderland

B-J-X-20221011-12-0001
Canonical Model for Metaverse
Construction

W-T-N-20220417-12-0001
Migration Biosphere of Monarch

. T AM
1 ] .



v Bl walex, x [ walex; x | BB walex, x | [ walex;, X% | Bg Google X | ™ Superd X | G Siberiar X | W Permaft X W Pathogr X+ - X
Q % @ O O :

ge Mew Tab httpy//hbr.org/2014... Hulbert Interact Ereaking M Hea...

oo S NewTab 1B hitp rorg W Hulbert Interactive B Breaking News Hea SELECT DOMINOES m

€ - Z 2e https://en.wikipedia.org/wiki/Pathogenic_microorganisms_in_frozen_environments

_A.
wot... »

Pathogenic microorganisms in froze: reywor [ ]

Contents  hide Arlicle Talk

" S -
i = E
R — B D ,

* Timeline of research into . ,
the subject On Earth, frozen environments such as permafrost and glaciers a

preserve items, as they are too cold for ordinary decomposition tc

20th century

1999 valuable source of archeological artefacts and prehistoric fossils, W-T-N-Zﬂz1ﬁ-‘|2_-ﬂﬂﬂ‘|
5004 certain risks once ancient organic matter is finally subject to thaw Wonderful Creature in Creepy
005 decomposition of such organic matter releasing a substantial qua Wonderland
011 methane, and thus acting as a notable climate change feedback.
01 raised concerns about the possibility that some metabolically don
well as always metabolically inactive viruses, may both survive th B-J-X-20221011-12-0001
201 humans directly, or affect some of the animal or plant species img Canonical Model for Metaverse
2023 Consl ti
Current scientific As of 2023, there has been at least one recorded reemergence of

understanding known for its ability to hibemate in soils. There have also been se

See also

microorganisms discovered in the frozen environments were suce 3 W-T-N-20220417-12-0001

References or were found live in a recently thawed environment. So far, most

Migration Biosphere of Monarch
Butterfly

have been known to pose a risk to humans or to crops. Of the aln
one anthrax outbreak has been connected to decades-old infecte
influenza and smallpox pathogens have failed to survive the thaw
Some researchers have also raised alarm about the potential of |
the risk it could exacerbate the challenge of antibiotic resistance.
overblown, and argue that ancient microorganisms are unlikely to

B-J-X-20220410-12-0001
CyberStellar Metaverse in Climate
Maitrix

Timeline of research into the subject |-

L T02 AM
H £ Type here to search i C G ) y



N Walex X ﬂ Walex X Walex X ﬂ Walex X By Google X ™ Superd: X G Siberiar X W' Permafi X W Pathogr X ar — X

> C 25 https://en.wikipedia.org/wiki/Pathogenic_microorganisms_in_frozen_environments

oe @ NewTab I httpi//hbrorg/2014.. W Hulbert Interactive [B Breaking News Hea... SELECT DOMINOES |W| »
v v
Pathogenlc microorganisims 1n fI‘OZG:
Contents hide Ardicle Talk
(Top) From Wikipedia, the free encyclopedia
Vv Timeline of research into : - -
ihlgjsdgiegt i On Earth, frozen environments such as permafrost and glaciers a
20th century preserve items, as they are too cold for ordinary decomposition tc
1999 valuable source of archeological artefacts and prehistoric fossils,
004 certain risks once ancient organic matter is finally subject to thaw
S0e decomposition of such organic matter releasing a substantial qua
::“ methane, and thus acting as a notable climate change feedback.
0
" raised concerns about the possibility that some metabolically dort
2V
well as always metabolically inactive viruses, may both survive th
2016
" humans directly, or affect some of the animal or plant species img
2023 ey
Current scientific As of 2023, there has been at least one recorded reemergence of s = b *
unde di - £ = = X 5 . * .
pec—— known for its ability to hibemate in soils. There have also been se " . 25
=08, D microorganisms discovered in the frozen environments were succ e g ,
References or were found live in a recently thawed environment. So far, most loading recommended dominoes
have been known to pose a risk to humans or to crops. Of the aln
one anthrax outbreak has been connected to decades-old infecte
influenza and smallpox pathogens have failed to survive the thaw
Some researchers have also raised alarm about the potential of k PLATOGRAPH
the risk it could exacerbate the challenge of antibiotic resistance.
overblown, and argue that ancient microorganisms are unlikely to
Timeline of research into the subject (-ui; . &
| o - . 7:04 AM
<, & = % @ ® B - 2 )
H L Type here to search XX % =5 ) ¢ % @ D s =



v Bl walex; x| [ walex; x | BB walex, x | [ walex;, x | B Google

x

. Syperd: X

€ - Z 2e https://en.wikipedia.org/wiki/Pathogenic_microorganisms_in_frozen_environments

ge @ NewTab [E httpi//hbrorg/2014.. W HulbertInteractive [B Breaking News Hea...

Contents  hide

(Top)

~ Timeline of research into
the subject

20th century
1995

2004

2005

2011

2014

2016

2023

Curmrent scientific
understanding

See also

References

H £ Type here to search

Pathogenic microorganisms in froze:

Aricle Talk

From Wikipedia, the free encyclopedia

On Earth, frozen environments such as permafrost and glaciers a
preserve items, as they are too cold for ordinary decomposition tc
valuable source of archeological artefacts and prehistoric fossils,
certain risks once ancient organic matter is finally subject to thaw
decomposition of such organic matter releasing a substantial qua
methane, and thus acting as a notable climate change feedback.
raised concerns about the possibility that some metabolically don
well as always metabolically inactive viruses, may both survive th
humans directly, or affect some of the animal or plant species img

As of 2023, thers has been at least one recorded reemergence of
known for its ability to hibemate in soils. There have also been se
microorganisms discovered in the frozen environments were suce
or were found live in a recently thawed environment. So far, most
have been known to pose a risk to humans or to crops. Of the aln
one anthrax outbreak has been connected to decades-old infecte
influenza and smallpox pathogens have failed to survive the thaw
Some researchers have also raised alarm about the potential of |
the risk it could exacerbate the challenge of antibiotic resistance.
overblown, and argue that ancient microorganisms are unlikely to

Timeline of research into the subject |-

SELECT DOMINOES

keyword

5 Siberiar X W Permafl X W Pathoge X + =

W-T-N-20220213-12-0001
Evolution Puzzle in Biology & Geology
(1)

W-T-P-20240228-12-0001
Archaeology Puzzle in Pattern
Assembly

B-J-X-20221025-12-0001

Earthquake Monitoring in Epicenter
Mesh

W-Q-P-20231231-12-0001
Dual-Principle for Primary Destiny

Y ]

Ta0d AM
1

»




v Bl walex, x [ walex; x | BB walex, x | [ walex;, X% | Bg Google X | ™ Superd X | G Siberiar X | W Permaft X W Pathogr X+ - X
o ) e . L : : . .

€ = 2% httpsy//en.wikipedia.org/wiki/Pathogenic_microorganisms_in_frozen_environments o s

ge @ NewTab [E httpi//hbrorg/2014.. W HulbertInteractive [B Breaking News Hea... »

Contents  hide

(Top)

~ Timeline of research into
the subject

20th century
1995

2004

2005

2011

2014

2016

2023

Curmrent scientific
understanding

See also

References

H £ Type here to search (%v i

Pathogenic microorganisms in froze:

Aricle Talk

From Wikipedia, the free encyclopedia

On Earth, frozen environments such as permafrost and glaciers a
preserve items, as they are too cold for ordinary decomposition tc
valuable source of archeological artefacts and prehistoric fossils,
certain risks once ancient organic matter is finally subject to thaw
decomposition of such organic matter releasing a substantial qua
methane, and thus acting as a notable climate change feedback.
raised concerns about the possibility that some metabolically don
well as always metabolically inactive viruses, may both survive th
humans directly, or affect some of the animal or plant species img

As of 2023, thers has been at least one recorded reemergence of
known for its ability to hibemate in soils. There have also been se
microorganisms discovered in the frozen environments were suce
or were found live in a recently thawed environment. So far, most
have been known to pose a risk to humans or to crops. Of the aln
one anthrax outbreak has been connected to decades-old infecte
influenza and smallpox pathogens have failed to survive the thaw
Some researchers have also raised alarm about the potential of |
the risk it could exacerbate the challenge of antibiotic resistance.
overblown, and argue that ancient microorganisms are unlikely to

Timeline of research into the subject |-

SELECT DOMINOES

keyword

C-T-P-01791225-82-0001
Chinese Chapters of Ancient Arnithmetic

W-T-P-20230930-12-0001
Greek Mythology for Mankind Genesis

B-J-X-20210717-12-0001
Smart Surveillance for Disease
Defense

B-J-X-20240812-12-0001

T4 AM
Y ] .



N Walex X ﬂ Walex X Walex X ﬂ Walex X By Google X ™ Superd: X G Siberiar X W' Permafi X W Pathogr X ar — X

> C 25 https://en.wikipedia.org/wiki/Pathogenic_microorganisms_in_frozen_environments

oe @ NewTab I httpi//hbrorg/2014.. W Hulbert Interactive [B Breaking News Hea... SELECT DOMINOES |W| »
v
Pathogenlc microorganisims 1n fI‘OZG:
Contents hide Ardicle Talk
(Top) From Wikipedia, the free encyclopedia
Vv Timeline of research into : - -
ihlgjsdgiegt i On Earth, frozen environments such as permafrost and glaciers a
20th century preserve items, as they are too cold for ordinary decomposition tc
1999 valuable source of archeological artefacts and prehistoric fossils,
004 certain risks once ancient organic matter is finally subject to thaw
S0e decomposition of such organic matter releasing a substantial qua
::“ methane, and thus acting as a notable climate change feedback.
0
" raised concerns about the possibility that some metabolically dort
2V
well as always metabolically inactive viruses, may both survive th
2016
" humans directly, or affect some of the animal or plant species img
2023 ey
Current scientific As of 2023, there has been at least one recorded reemergence of s = b *
unde di - £ = = X 5 . * .
pec—— known for its ability to hibemate in soils. There have also been se " . 25
=08, D microorganisms discovered in the frozen environments were succ e g ,
References or were found live in a recently thawed environment. So far, most loading recommended dominoes
have been known to pose a risk to humans or to crops. Of the aln
one anthrax outbreak has been connected to decades-old infecte
influenza and smallpox pathogens have failed to survive the thaw
Some researchers have also raised alarm about the potential of k PLATOGRAPH
the risk it could exacerbate the challenge of antibiotic resistance.
overblown, and argue that ancient microorganisms are unlikely to
Timeline of research into the subject (-ui; . &
| o - . 7:05 AM
<, & = % @ ® B - 2 )
H L Type here to search XX % =5 ) ¢ % @ D s =



v Bl walex, x [ walex; x | BB walex, x | [ walex;, X% | Bg Google X | ™ Superd X | G Siberiar X | W Permaft X W Pathogr X+ - X

Y > 2% https://en.wikipedia.org/wiki/Pathogenic_microorganisms_in_frozen_environments a v ﬂ 5} o H

ge @ NewTab [E httpi//hbrorg/2014.. W HulbertInteractive [B Breaking News Hea... SELECT DOMINOES m wot... »

Contents  hide Arlicle Talk

F Y
(Top) From Wikipedia, the free encyclopedia # ‘ H ! Ei # - H v

imeline of research info

the subject On Earth, frozen environments such as permafrost and glaciers a -
20th century preserve items, as they are too cold for ordinary decomposition tc
1999 valuable source of archeological artefacts and prehistoric fossils,
J004 certain risks once ancient organic matter is finally subject to thaw
2005 decomposition of such organic matter releasing a substantial qua : _ W-T-5-2021 ﬂ?‘lﬁ-‘li—@‘l
011 methane, and thus acting as a notable climate change feedback. v Sm of New Economic Growth
01 raised concerns about the possibility that some metabolically don * o .*I 1 Engine
well as always metabolically inactive viruses, may both survive th
e humans directly, or affect some of the animal or plant species img
2023 B-J-X-20201108-12-0001
E:drr:lg ::é?:;iﬁc As of 2023, thers has been at least one recorded reemergence of Edutainment in Cybernetic Matrix

known for its ability to hibemate in soils. There have also been se

See also . . . . .
microorganisms discovered in the frozen environments were suce

References or were found live in a recently thawed environment. So far, most
have been known to pose a risk to humans or to crops. Of the aln C-J-$-20200117-12-0001
f]ne anthrax outbreak has been cunnected.tu decade?—nld infecte Fintech Holy Grail GDAA at Archstone
influenza and smallpox pathogens have failed to survive the thaw

Some researchers have also raised alarm about the potential of b
the risk it could exacerbate the challenge of antibiotic resistance.

overblown, and argue that ancient microorganisms are unlikely

C-J-5-20151211-12-0001

. . . . OpenAl Bless on Singularity Pandora
Timeline of research into the subject |-

H £ Type here to search c@) { mb



v Bl walex; x| [ walex; x | BB walex, x | [ walex;, x | B Google

x . Syperd: X G Siberiar X W Permafr X W Pathoge X +

€ - Z 2e https://en.wikipedia.org/wiki/Pathogenic_microorganisms_in_frozen_environments

ge @ NewTab [E httpi//hbrorg/2014.. W HulbertInteractive [B Breaking News Hea...

Contents  hide

(Top)

~ Timeline of research into
the subject

20th century
1995

2004

2005

2011

2014

2016

2023

Curmrent scientific
understanding

See also

References

H £ Type here to search ﬁv {

Pathogenic microorganisms in froze:

Aricle Talk

From Wikipedia, the free encyclopedia

On Earth, frozen environments such as permafrost and glaciers a
preserve items, as they are too cold for ordinary decomposition tc
valuable source of archeological artefacts and prehistoric fossils,
certain risks once ancient organic matter is finally subject to thaw
decomposition of such organic matter releasing a substantial qua
methane, and thus acting as a notable climate change feedback.
raised concerns about the possibility that some metabolically don
well as always metabolically inactive viruses, may both survive th
humans directly, or affect some of the animal or plant species img

As of 2023, thers has been at least one recorded reemergence of
known for its ability to hibemate in soils. There have also been se
microorganisms discovered in the frozen environments were suce
or were found live in a recently thawed environment. So far, most
have been known to pose a risk to humans or to crops. Of the aln
one anthrax outbreak has been connected to decades-old infecte
influenza and smallpox pathogens have failed to survive the thaw
Some researchers have also raised alarm about the potential of |
the risk it could exacerbate the challenge of antibiotic resistance.
overblown, and argue that ancient microorganisms are unlikely to

Timeline of research into the subject |-

Q
SELECT DOMINOES s

keyword search ‘ ‘

B-J-X-20210909-12-0001
Expenmental Education in Omni-

Ontology

L-T-P-20200811-12-0001
Life 2.0 after the COVID-19 Crisis ?I

C-T-5-20200327-12-0001
Tech Renaissance via Coronavirus
o

W-T-N-20210625-12-0001
Complexity & Cybernetics in Connex-

® O

FY
wot...

»






