$33% 3 Mo T A5 AR Vol.33 No.3
2010 4£9 A GEOLOGICAL SURVEY AND RESEARCH Sep. 2010

AR — JE el Y STt i o 1R 150 B o) A= Py el iy s )

K4 n "2, Daniel P. Connelly3 SAThUAS Y
(LAt R%FP R, I AT 100871; 2. Jbm K2z sR &1 22 i 45, Jh st 100871;
3. MAPCIS Research Center, Millville, NJ 08331, U.S.A, danielconnelly@comcast.net; 4. Frl E R ZR T 510275)

O EAREAT LRI T AR LD EBAEEAETERY XA R AN ERLEGABLR. AR ZW, A
LG ERT AT R R LR R AW ELE BRI, W70 ~ 80 Ma B, £t FAT — AR ERWERE A, X
TERGHEFHENRE RIS, FF A 19D B A Pt ., 3k RGN 2 34 H s fhib it 8 R H 0 K
By F E R AR —

BHXHHNBNEAREMK S ARERER, EPEUT A ANERLD - ER LD F &M 9057 2R W A4 4t
BENRNAN FAEFEGREL. BHAGIRT XN REEMENH? IATEGNRESEMETREF 27 M E
REEGRBREWEBEAXBABLT 20 ZT0FRMAREHAENBTLFKEHR. FAZE, P EEITEH#EHL
HEAMCRENHREXBEHIAFT ERKBL.

EMERL-ERLFAMARTLAETH AT MELEHFNERLEHHM RSN TH REANUBEER SR L
RHEOBRRAEEARTE T, B EZHHRAFN R LM ERL E G AR L E LN G, RN EZT L
FEMTI RN, EXERLHMOHRAT T FANHRZE,EHER TG LE.

MERLHY FERENRE I, MENHRERT AKM EEWEEGFUR . BB, E SR 53 EE L
| BEHHSPIOE o —F AR R AR T A E EA RPN EEEEA AT A RES T2+ (535 Ma), 5 —F
L HSPOO R A Z R EREWE G, —BIRIFRK L E L, HT A ONA R & K45 DLk sk, 78 42 0 8] A 3 89 & 1 4% DLt
o HHEXMEMZTUREN. REEFERLERP EAEATRBEERNE T, 2k 7 — =R TEMERLR, T4
BE i KL 2R T R AR A DA E N R R .

PARWRT AR X, IFERE S, ERACF RN U REAEFEIHESEEWRAXFFR., S~6LEMWER
RENFEXFRERINATAMAGEESLZ VN AN ESES, BN ENARE A KBEN EHBELL RB®RE LT
o 87 B A E B AW AEEL . R T 174248 UL AT & Sadbury R 4 30 5 42 4 200 km, 2 & K IR & 302 — 5 2312 48 DLRT
(233 ~ 228BUEVFEFARGURE EWE KB AKEEET AR ZIRORE, KT/, K LFEHHERTF,
BEAKRABENR, EDEMEA K, EEL S ZRE RBREEELERGERENR, S — Koy HABKE.
BN 23N EEEARENREHERGRFHFLNAN, BRI RETNEIZSHEEAAANFHES, Bk 23
LT 8932 Ok L35 2 Fn B 25 % 20 AT (23 ~ 251048 ) DL R 5k TR B 2d 3% WA 2340 4R T, 3 40 4 R sk By o = 1E
EFEA ., BERA6S00FFM AR FHERFEH, w2 N, ECERA ZRA AN EELVEFFLIFHFN
WAAREFGPAERNE AN REHFIEGHHELES ~ 6LFEX—KEW. 5 ~ 6LFERKAMAFT LT R W4 5%
R — R PR B 1A L K PR SR AR T — B B9 B R K 49 2 290N E F AR T i TR K PH SR 4RO B By (R AROT R B I A K e R
M, LA E RPN AREARRARY —F , RAE N ER R RIBN—DARED., TERELEN, REL
FREFEEGTA, AL RGN ERS A FENARERF LD, FRESFH,

AXHERTMA TR T EMES L E LR, ERBR G YN NAR SR EERXESFAR LAY S, ) Z WK
S ST A T A AR PR A & HL xR A R T B Acraman 5 30 %8 MAPCTS FR <5 370ty 25 i Ay 38 52 40 7 4 % A
THEREAYEHELATRFE 4,

SEEHFARATENENT KRB LE L, BN FHAT, EENE TR HEHFENRE S EBREE, MR EHR
WENSHATHEN, BREERENEFR AN AR REAL 000 KE4, EH#H5 600 Bar, #EHMEWT AA T4
BEMEANGE, FERNTREAE. XULENTEH A EWIEE -3,

KEIR: BRA; £ KELRT 2E;BHEH
RES%ES: 911.1 ERARIRAG: A XEHES: 1672-4135(2010)02—-0167-13

Yrim BER: 2010-06-02
ESTWH: EFEHF¥2 (Geological Society of American)(No.20094815)

YEZE B R 4iin(1987), 3B, dbnt KAE I AE 52, A5 K B 3R 3l 2 AT L AE W24 0F 98 o 7E{Astrobiology) , {Chinese Science
Bulletin)({FF2738 $ Y& ST T4 T 55— 330830 TR, IF4HAE PLOS (Public Library of Sciences, U.S.A)H¥F
)i fi N\, Email : itaisa@pku.edu.cn.



168 O A S W5

-

Possible Impact at Precambrian—Cambrian Boundary and Its
Influence on Biosphere

ZHANG Wei-jia'?, Daniel P. Connelly’, YU Hang-jie’

(1. Department of Physics, Peking University, Beijing 100871, China;

2. Committee of Yuanpei Honors Program, Peking University, Beijing 100871, China;
3. MAPCIS Research Centre, Millville, NJ 08331, U.S.A;
4. Department of Physics, Sun Yat-sen University, Zhuhai 510275, China)

Abstract: After a thorough research on the Earth’s circumstantial changes and the great evolution of life

in the Cambrian period, the authors propound such a hypothesis: During the Late Precambrian, about 500

~ 600 Ma, a celestial body impacted the Earth. The high temperature ended the great glaciation, facilitated

the communication of biological information. The rapid change of Earth environment enkindled the gene-

sis-control system, and released the HSP-90 variations. After the impact, benefited from the protection of

the new ozone layer and the energy supplement of the aerobic respiration, those survived underground life

exploded. They generated carapaces and complex metabolism to adjust to the new circumstance of high

temperature and high pressure. That’ s the Cambrian explosion. This article uses a large amount of analy-

ses and calculations, and illustrates that this hypothesis fits well with most of the important incidences in

astronomic and geologic discoveries.
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1 Introduction

The life explosion was the seemingly rapid appearance
of most major groups of complex animals in the early
Cambrian, as evidenced by the fossil record. This was
accompanied by a major diversification of other organ-
isms. It was discovered that the history of life on earth
goes back at least 3 550 million years: rocks of that age
at Warrawoona in Australia contain fossils of stromato-
lites, stubby pillars that are formed by colonies of mi-

. However, before about 580 million

Cro-organisms
years ago (Late Pre-Cambrian), most organisms were
simple, composed of individual cells occasionally orga-
nized into colonies.

It took almost 4 billion years from the formation of the
Earth for the Ediacaran fossils to first appear. Then, over
the following 70 or 80 million years the rate of evolu-
tion accelerated by an order of magnitude.

The seemingly rapid appearance of fossils in the “Pri-

mordial Strata” was noted as early as the mid 19th centu-

ry ¥, and Charles Darwin saw it as one of the main ob-
jections that could be made against his theory of evolu-
tion by natural selection™.

The long-running puzzlement about the appearance of
the new fauna, seemingly abruptly and from nowhere,
centers on three key points: whether there really was a
mass diversification of complex organisms over a rela-
tively short period of time during the Precambrian\Cam-
brian boundary and early Cambrian, what might have
caused such rapid evolution; and what it would imply
about the origin and evolution of animals.

The intense modern interest in this "Cambrian explo-
sion" was sparked by Whittington ¥, who in the 1970s
re-analyzed many fossils from the Burgess Shale (see be-
low) and concluded that several were complex as but dif-
ferent from any living animals.

The explosion was supported by Chenjiang Fauna %,
The Chengjiang Fauna, a well preserved fauna, was
found in Chengjiang County of Yun-nan Province in

1984. 1t is this discovery and subsequent researches that
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confirm the Cambrian Explosion occurred.

The diversity of many Cambrian assemblages is simi-
lar to today's Y.

Anyhow, the first appearance of the great evolution is
the Ediacaran life-forms, which is an attempt of the ex-
plosion. The Ediacaran fauna is an assemblage at Pre-
cambrian\Cambrian boundary, with a stratotype in Edia-
cara hill, South Australia. The fauna has now been
found on all continents except Antarctica. The organ-
isms of the Ediacaran Period first appeared around 580
million years ago and flourished until the cusp of the
Cambrian 542 million years ago.

What happened in the Precambrian\Cambrian bound-
ary?

However, the authors did a thorough research on
Earth’s circumstantial changes and the Cambrian explo-
sion, and we were surprised that it’ s an impact which
caused the mysterious changes. Investigations revealed
the impact fits well with most of the important incidenc-
es in astronomic and geologic discoveries.

This paper will illustrate some important parts more

clearly by boldface.

2 The Cambrian impact hypothe—
sis and rapid evolution

As our understanding of the events of the Cambrian be-
comes clearer, data has accumulated to make some hy-
potheses look improbable. Causes that have been pro-
posed but are now discounted include the evolution of
herbivory, vast changes in the speed of tectonic plate
movement or of the cyclic changes in the Earth's orbital
motion, or the operation of different evolutionary mecha-
nisms from those that are seen in the rest of the Phanero-
Zoic eon.

In the Late Precambrian, the whole Earth was in a
long ice age, and moraines were found in all current con-
tinents "', Almost only primal one-celled life could live
in such a rigorous environment.

I+ pointed out that a

Initially, computer simulations
giant impact would cause global high temperature and
high pressure. We noticed that in Early Cambrian, the

second Neoproterozoic global glaciation, Marinoan (~

600 Ma) melted, flood inundated the Earth "', imply-
ing a huge heat. That’ s why there were traces of water
scouring on ancient continents. Also, just around that
time, the Edicaran assemblage firstly appeared. 50 mil-
lion years later, in the “Cambrian Explosion”, metazoan
rapidly appeared, formed almost all kinds of life today,
and featured by carapaces.

After a thorough research on the Earth’ s circumstan-
tial changes and the great evolution of life-forms in the
Cambrian Period, to shed light upon a number of issues,
the authors did propound such a hypothesis:

In the Late Precambrian, about 500 ~ 600 million
years ago, a celestial body impacted the Earth. The high
temperature ended the great glaciation, facilitated the
communication of biological information. The rapid
changes of Earth’ s environment enkindled the gene-
sis-control system, and released the HSP-90 variations.

After the impact, benefited from the protection of
new ozone layer and the energy supplement of the aero-
bic respiration, those survived underground life explod-
ed. They generated carapaces and complex metabolism
to adjust to the new circumstance of high temperature
and high pressure.

2.1 The meteor craters and the spiral arms

It’ s the most exciting period in Earth history. Before
this research, the authors have noticed a cycle in Earth
history. Maybe that’ s why the impact occurs. There are
some giant but disputable events. They are called As-
troblems — great impact events. The aftermath of the 4
largest calamities, the considerable and disputable mete-
orites at 65 Ma, 580 Ma, 1 700 Ma and 2 300 Ma, in-
cluding atmospheric change, hydrospheric change (Fig.
1), biospheric change and lithospheric change, are sur-
prisingly similar.

65 million years ago, the impact event in Late Creta-

' In Yucatan,

ceous caused the extinction of dinosaurs
the crater’s diameter reached 180 kilometers.

580 million years ago, the Acraman meteor event,
whose crater in South Australia is confirmed, has a 160
km crater diameter. This meteor crater is one of the
three largest meteor events ever discovered !"”. The cra-
ter is just in the same time with the Cambrian impact.

1.7 billion years ago, Sudbury, the meteor crater’ s di-
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Fig. 1 O.’s increase during the Earth's history % Life
is not the main reason of oxygen’s increase. The oxygen’s level

almost kept constant in Proterozoic and Phanerobiotic. The rapid

increase occurred at 2 300 Ma and 600 Ma.

ameter reached 200 kilometers, which is one of the three
largest meteor events ever discovered™.

2.3 billion years ago: “Geological environment (litho-
sphere, ecosphere, hydrosphere, atmosphere) suffered a
catastrophe caused by extraterrestrial diathesis. After
that, oxygenic atmosphere formed, life evolution oc-
curred... stromatolites widely developed...carbonatites
largely deposited in all continents...”™",

According to the former mentor's study in Peking Uni-
versity ", it should be a large meteor event.

In both confirmed and disputable meteor catastro-
phes, the four largest ones indicated a cycle of two cos-
mic years.

65 Ma—580 Ma—(Vacancy)—1 700 Ma —2 300 Ma

We will find the period is decreasing from 600 Ma
(23—17=06) to 535 Ma (6 —0.65=5.35).In fact the cos-
mic year is decreasing, from 300 Ma in 2 billion years
ago to the present data of 250 Ma . It is just the time
our Solar System needs to pass the four major swing
arms once.

We all know the time Solar System needs to move
around the galaxy once. It is called a cosmic year. And
while the Solar System is moving, the four major swing
arms of the galaxy are circling round too. Furthermore,
the velocity of the screwy gravitational field was just
half of the Solar System’ s velocity. Hereby the final re-
sult is—the time our Solar System needs to pass the four
major swing arms once is neither more nor less than 2

cosmic years™,

There is an abnormal gravitational origin in one of the
major swing arms. The Solar System is a 2-body sys-
tem. A planet only has gravitational operation with the
Sun. The gravitation between planets is trivial. All
2-body celestial systems have analytic state and its mac-
roscopical state can be calculated. But when the Solar
System passes the abnormal gravitational field, accord-
ing to modern Density wave theory, a strong force from
spiral potential works, resulted in a 3-body celestial sys-
tem. A 3-body gravitational systemis a state of chaos.
The state is confused and impacts become possible.
Maybe that’ s why there are always some “aura events”
or “aura stratums” before important catastrophic periods
in Earth history. Here is a structure map of the Milky
galaxy, presented in Fig. 2.

2.2 The mechanism of impact-related life evolu-
tion

The impact destroyed the former and moldering life
system. Many advantages created by the giant impact
promoted the new life-form’s evolution. There is consid-
erable evidence to support this statement.

(1) The impact ended the glacier: During the ice age
seas were blocked, life couldn’ t exchange genetic infor-
mation. Then the collisional high temperature and high
pressure ended the glacier, and made the exchange of ge-

netic information possible and convenient.

Solar system’s orbit

Perseus Arm

Scutum-Crux Stellar

Disk Edge

Fig. 2 “Plan view” of the Milky Way as seen from its
north pole. The locations of the Galactic Center, Sun, and spi—

ral arms are indicated.
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(2) The impact increased oxygen level:

Berner and Canfield *': In the Precambrian period the
concentration of oxygen in the atmosphere was quite
low. (The deposition of Bar Ferrite, the oceanic anoxia,
the uranous conglomerate also supported their result.)
But around 600 Ma, the level jumped to 7% ~10% of
the current value. Finally, in Late Cambrian, it reached
the current level. The ozone increased so rapidly, indicat-
ing a tremendous event. Such a sudden increase implied
a collisional thermal decomposition of the seawater. Af-
ter the decomposition, the hydrogen would escape from
the atmosphere for its diffusion velocity which is much
faster than any other gas. Thus the oxygen was reserved.
Paul G. Falkowski and his research group analyzed the
isotopic records of carbon and sulfur in the primal oce-
anic deposition and got the oxygen level in the past hun-
dreds of million years. The oxygen level at 600 Ma was
20%, very close to the current level ®. The efficiency of
aerobic respiration is 18 times of anaerobic respiration.
The energy for an evolution was created.

(3) The impact generated ozone layer: The ozone layer
appeared in the Cambrian period *”. Since the impact
caused the high temperature and generated enough oxy-
gen, the reactions below would happen: 0,=20, O,+0=
O;. The ozone layer is one of the most effective protec-
tions of life.

(4) The impact activated the gene-control system :
The control gene determined the expression of other

*PLand it is the key to the explosion. The earliest

genes'
control gene ever discovered was in Burgess Shale ( 535
Ma).

(5) The impact activated Heat-shock protein 90
(HSP90): HSP90 accumulates mutations. As soon as the
environment suddenly changed, all DNA mutations
would express. Then the new life-forms would evolve
with different morphosis in a short period. These diver-
sions can be inherited ®.The heat-shock protein Hsp90
supports diverse but specific signal transducers and lies
at the interface of several developmental pathways.
Rutherford and Lindquist"™” reported that when Drosoph-
ila Hsp90 is mutant or pharmacologically impaired, phe-
notypic variation affecting nearly any adult structure is

produced, with specific variants depending on the genet-

ic background and occurring both in laboratory strains
and in wild populations. Multiple, previously silent, ge-
netic determinants produced these variants and, when en-
riched by selection, they rapidly became independent of
the Hsp90 mutation. Therefore, widespread variation af-
fecting morphogenic pathways exists in nature, but is
usually silent; Hsp90 buffers this variation, allowing it
to accumulate under neutral conditions. When Hsp90
buffering is compromised, for example by temperature,
cryptic variants are expressed and selection can lead to
the continued expression of these traits, even when
Hsp90 function is restored.

(6) The impact resulted in a quick evolution of cara-
paces: 1) With the advantages above, many new kinds of
algae developed, contributed to the enrichment of phos-
phor and prepared enough material for the genesis of
carapaces; 2) Since a large amount of ammonia was cre-
ated (a small part of the hydrogen generated by the ther-
mal decomposition could combine with nitrogen , be-
came the alkaline air, then dissolved in sea and became
ammonia), the ocean’ s pH became alkalescence. Then
it’s much harder for animals to excrete excrescent resul-
tants out, and carapaces were formed. 3) High tempera-
ture and high pressure compelled the new life to gener-
ate carapaces, or they would be eliminated through se-
lection.

In the Cambrian period, the ancient Australia conti-
nent was at the equator, but researchers found the rem-
nant of glacier there "'**". The analyses of moraine also
showed the distribution of the glacier included all conti-
nents, and were at low latitudes *"*'*%, Accordingly, at
that time the axis of rotation is close to the current equa-
tor until the impact occurred. The whole process of im-
pact is shown in Fig. 3.

After a giant impact, the axis of impact would become
the axis of rotation, which can be explained by the ener-
gy minimum principle of a rotational mode and the par-
allel axis theorem.

35)

Hays et al. ® confirmed the calculation by Milankov-
itch: the more acclivitous the axis of rotation is, the cold-
er the climate would be. This can explain the simulation
result of Neoproterozoic global glaciation ", It is

George E. Williams who first put forward the hypothesis
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Bodiselitsch et al. “ found iridium anoma-

Fig. 3 lllustration of the Late Precambrian impact

that in Late Precambrian the Earth was inclining *”. Wil-

liams disregarded many oppugnations and published his

work with courage.
Now, the impact hypothesis could explain these op-
pugnations:

(1) The deposition of Bar Ferrite—since the oxygen was
suddenly generated by thermal decomposition, the
Neoproterozoic atmosphere before the impact is neu-
tral, and the Bar Ferrite could exist.

(2) The carbonate cap—the impact would cause high
temperature.

(3) C13 negative excursion—the impact exterminated
the former ecosystem.

(4) Once the obliquity of the ecliptic got smaller, it won’
t change because of the gravity between the Earth
and the Moon "—the impact just ended this self-sta-
bility.

(5) Williams” s mode cannot explain the high level of
ferrite and iridium in the carbonate cap ”—the extra-
terrestrial impact increased the concentration of fer-

rite and iridium.

3 Traces of Late Precambrian im—
pact

(1) Iridium anomaly

There was iridium anomaly in the Meishucun section
where Cambrian explosion was discovered ***. The Ir
concentration measured by China Institute of Atomic En-
ergy in 1985 reached 3.97x10°.

In the middle of Sanxia and Chenjiang, researchers al-

lies at the base of cap carbonates in three drill
cores from the Eastern Congo craton. Ir anomalies were
found at the base of all cap carbonates after the Marino-
an and Sturtian glaciations in the Nguba and Kundelun-
gu Groups at Kipushi, as well as after the Sturtian gla-
cial deposits in the Nguba Group at Chambishi. Substan-
tial Ir anomalies up to almost 2 x 10” mark the base of
the cap carbonate deposits. Their geochemical data clear-
ly indicate that the (substantial) Ir anomalies at the base
of the cap carbonates are derived from extraterrestrial
sources, whereas the other (smaller) Ir anomalies disap-
pear or are greatly diminished when ratios with other el-
ements are used. The carbonate succession over the
CGCCT Ir anomaly shows very high Ir/Fe, Ir/Al, and Ir/
Cs ratios and low Co/Ir and Cr/Ir ratios, as well as Ir
abundances of 45 to 60 x 10”. This is very high, if we as-
sume that cap carbonates precipitated very rapidly "’
(2) Acraman meteor crater
There are three huge meteor craters of which the diam-
eters were >160 km. Among these, the Acraman meteor
crater (580 Ma) in Australia is confirmed "”.The struc-
ture has an inner depressed area about 30 kilometers in
diameter that contains the Lake Acraman salina, an inter-
mediate depression or ring about 90 kilometers in diame-
ter, and a possible outer ring approximately 160 kilome-
ters in diameter. Outcrops of dacite in Lake Acraman are
intensely shattered and contain shatter cones and multi-
ple sets of shock lamellae in quartz grains. The Acraman
structure is the largest probable impact structure known
in Australia and is the likely source of dacitic ejecta
found in late Precambrian marine shales some 300 kilo-

meters to the east. The presence within Lake Acraman
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of intensely shattered basement rocks con-
taining features ascribed to shock-metamor-
phism "*1 argues strongly that the Acraman
depression marks the site of a major hyperve-
locity impact. The inferred Acraman struc-
ture has four major elements: (i) a possible
outer ring 150 to 160 km in diameter; (ii) an
intermediate depression or ring about 90 km
in diameter; (iii) an inner depression about
30 km in diameter; and (iv) a possible cen-
tral uplifted area within Lake Acraman. Tak-
ing the diameters of the outer two rings as 90
and 160 km gives a ring spacing ratio of 1.8,
which is in agreement with ratios determined
for other multiringed structures of probable
impact origin *. It is the abnormal gravita-
tional field which caused the impact events,

primary or concomitant. Maybe the Acraman

MAPCIS Stratigraphic Diagram

rings Orogenry ~450 Ma Northern Australia
ock Olgas

Central Australia

Worldwide

higenic
spathic SS,distal

Mutijulu  Mt.Currie tal Grencille age
Arkose CGLM ns
Cambrian

petermann
Orogeny

Foelsche impact P/C~545 Ma

Boundary

Neoproterozoic

i Australia

> Orogeny=Grencille age
1.1-1.2 Ga

Fig. 4 MAPCIS stratigraphic diagram. MAPCIS probably occurred just
before the Precambrian/ Cambrian Boundary. Further research is needed to re—
fine this dating. The photo presents a corner of MAPCIS and the second author
(Dr. Connelly) of this paper

is a concomitant event.

(3) MAPCIS impact crater and Cambrian impact ejec-

ta deposits in Australia

MAPCIS (Massive Australian Precambrian/Cambrian
Impact Structure) is the largest known terrestrial impact
structure and is dated to approximately 545 Ma. MAP-
CIS is a complex multiple ring impact structured with
the buried center located at 25° 32'55.66"S, 131° 23"
21.50"E approximately equidistant between Uluru/Ayers
Rock and Mt. Conner, see Fig. 4.

The 2 000 km outermost ring was visualized from a
2007 satellite Google Earth image after a rare rainy sea-
son in central Australia transformed the usual mono-
chrome reddish desert to a multihued bloom which tem-

porarily highlighted the crater ring. There are significant

[47 [48]

concentric magnetic “” and gravitational anomalies **' at
the center consistent with impact origin that lies under-
neath a central MASCON. On the 2002 magnetic inten-
sity map of the Uluru/Ayers Rock region ™ there is a
comet shaped excavation in the crystalline basement
that runs NNE to SSW ending at contact with the Mus-
grave Block. Regional geology, lineaments, forbidden

B are consistent with

zones and smaller coeval impacts
a NNE to SSW trajectory of an oblique impact.

Large pseudotachylite deposits are considered diag-

Blas are evident

nostic evidence, for the biggest impacts
at the Vredefort and Sudbury impacts. Pseudotachylite
deposits in the direct downrange angle of MAPCIS cen-
ter are the largest known in the world. The pseudotachy-
lite stretches over 300 km from the Tomkinson Ranges
in Western Australia to Mt. Cuthbert where it enters the
Northern Territories, with widths up to 2 km. The Pseu-
dotachylite deposits can be found in arcuate deposits
around MAPCIS center and in radial deposits which con-
verge at MAPCIS center.

The pseudotachylite postdates all other lithologies
and structures and is not associated with any single fault
or structure®™.

The dating of MAPCIS is based on regional strati-
graphic relationships and on individual crystals located
directly downrange between MAPCIS center and the
pseudotachylite®™. The basement target rock of 1Ba
Grenville age was violently exhumed, activating all the
faults in the Musgrave block, which reset ages around
these faults to dates between the original age and ap-
proximately 545 Ma.The Neoproterozoic beds of Mt.
Conner survive the impact and are evidence of the age
of the target rock. Acraman~590 Ma ejecta layer is miss-
ing at MAPCIS center and directly downrange, yet is in-

tact in protected forbidden zones or deep trenches .
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Soft bodied Ediacaran fauna of South Australia are pre-
served in the protected areas at the time of the mass ex-
tinction at the end of the Precambrian. MAPCIS is cen-
tered in post impact Cambrian Kalkarindji Event flood
basalts™”.

This is but a brief synopsis of the most salient infor-
mation pertaining to MAPCIS. As a newly discovered
impact, there is still much to be done.

Also, in the Precambrian shales of Adelaide, South
Australia (~ 600 Ma), and the impact ejecta deposits can
be traced back to 260 km ', A solitary layer of shattered
crustal rock fragments has been traced over a distance of
260 kilometers within folded 600-million-year-old Pre-
cambrian marine shales of the Adelaide Geosyncline,
South Australia. The fragments consist entirely of acid
to intermediate volcanics (approximately 1 575 million
years old) displaying shattered mineral grains, shock la-
mellae in quartz, and small shatter cones. Fragments
reach 30 centimeters in diameter and show evidence of
vertical fall emplacement. Available evidence points to
derivation of the rock fragments from a distant hypervel-
ocity impact into the Gawler Range Volcanics at Lake
Acraman, approximately 300 kilometers west of the Ad-
elaide Geosyncline. To our knowledge, this is the first re-
cord of widely dispersed coarse impact ejecta preserved
in a pre-Cenozoic sedimentary sequence.

(4) Discovery of the iron spherules and silicon parti-
cles in the White Clay near Precambrian /Cambri-
an boundary

In the Meishucun section (P e - € ),large number of
high-silica contained iron spherules and silicon particles
which maybe formed in a high temperature were discov-
ered in the White Clay near Precambrian /Cambrian

403 They directly indicated an extraterrestri-

boundary"
al catastrophic event.

(5) Extermination of former life system in the Late

Precambrian

The §"C rapidly decreased in the Early Cambrian ",
reached the vale, implying an extermination, then rapid-
ly increased, implying the Cambrian Explosion. The
analysis of 8 "C value’ s changes in the 8 important
boundary lines of Phanerobiotic showed that the range

of 8"C negative excursion is in direct proportion with

the extent of life extermination.

Study of Meishucun micro-fossils showed that more
than 70% families and 80% genera categories extermi-
nated in Late Precambrian “**. The 8"C negative excur-
sion at the P € - € boundary line in Sanxia section and

Meishucun section were discovered by Hsu et al.®™**",

4 Chemical and thermochemical
calculations

The principle of proving the atmospheric process is
clear. If the modern atmosphere generated from the ther-
mal decomposition in the impact, the temperature and
pressure obtained from rock’ s thermal decomposition
should be the same with the ones obtained from oxygen’s
sudden increase and the genesis of the ozone layer.

Sleep "' has modeled the impact of planetesi-
mals--objects as large as 500 kilometers across which
were very common in the early Solar System. He found
that a huge amount of rock would have been vaporized,
lifting the surface temperatures to 3 000° C, turning the
oceans into gas and driving off any atmosphere. Such
conditions would have been catastrophic for any living
things on the land surfaces or in the water. Sleep estimat-
ed that the Earth would have taken 2 000 years to resta-
bilise after each impact.

4.1 The temperature and pressure obtained from
rock’s thermal decomposition

Data 1): In the Late Precambrian (~600 Ma), the level
of CO,is about twice of current value, but in Late Cam-
brian, the ratio increased to 18 ®. The paper suggested
the weight of Cambrian atmosphere is close to current
data (~5.3 x 10" kg), then the CO, created was about
2.703%10' kg.(5.3x10"(0.51%~0.06%) =2.703x 10" kg)

An estimate of the vaporized magma’s amount:

X 20=1.23%10"mol

A 1,00 X20=ne,

According to Sleep’s result"*", the authors suggested
the impact directly influenced an area with a radius of
600 km. In such an area, the atmosphere would partici-
pate in the chemical reaction, and the seawater would va-
porize(Table 1).

Reaction and formula 1): CaCO;=CaO+CO,
—RTinK ~ AfHm— TAfSm



SRYENN S« BFERLD — FERAS TR I i o i S X A= el ) 5 175

Dataset was presented below, as Table 1.

Result 1): Above 3 000°C CaCO; will decompose com-
pletely (K>10°%), thus T = 3907 K .

In the Archeozoic atmosphere, the concentration of
CO; and N, were both 50%. In the Precambrian, there
was almost no CO,, while the level of N, was close to
100% ", According to Berner ™, in the Early Cambrian,
the concentration of CO, in the atmosphere is about
twice of the current level, but in the Cambrian period,
the ratio increased to 18. This may be the direct effect of
impact. According to Data 1, the total amount of atmo-
sphere in the effected area should be 4.19x10" mol.

The volume wouldn’ t change significantly because of
the gravity, so the new amount of the gas in the area was
424 times of the former (1.23 x 10" mol from the gas-
ified rock, 4.19x10"mol from the pristine atmosphere of
the effected area, 1.698x10” mol from the gasified wa-
ter). The total amount was 1.775x10* mol.

nRT
v

According to P = , the air pressure of the ef-

fected area was about 5 600 Bar.
4. 2 The excellent accordance of temperature da-
ta and the origin of the ozone layer

Data 2) : The Precambrian atmosphere has little oxy-
gen P, The author synthesized results from Berner and
Canfield ® and other researchers. Then the concentra-
tion of oxygen suddenly increased and reached 3% ~
10% of current value. The authors chose the average
number 6.5%. First we don’t need to care in which form
would the oxygen atoms exist,

moxygen—atoms=7.93x 10" kg,

noxygen — atoms=4.96 X 10" mol.

The well-accepted view told us that the early Cambri-
an Earth was covered by a large shallow ocean. In a 600
nsq.km. area, there should be 3.06 x 10" kg water. When
the water boiled away, there should be 1.698 x 10* mol
vapor (H,O) in the atmosphere. Dataset was presented
below, as Table 2.

Reaction and formula 2): 2H,0=2H,+0, (Normal de-
composition), H,O=H,+ O (Free radical decomposition

in a high temperature), O,+0=0;
T
ArHmT = ArHm® + A,

298.15
ArSmT = ArSm° + L:8.13¥dT .

Result 2): The critical temperature of normal decompo-
sition is 5 450 K, while the one of free radical decompo-
sition is 4 759 Km (much lower). So the decomposition
of water would also produce free oxygen atoms at 4 000
K! Supposing all the water reacted as normal decomposi-
tion, T = 3 432 K then if all the water reacted as the
free radical decomposition, T = 4 111 K. The tempera-
ture obtained from different methods matched well. The
temperature was about 4 000 K, while the pressure was
about 5 600 Bar.

Since the average temperature was so high, and many
free oxygen had generated, there must be the chemical
reaction O,+0=0;. That’ s just the origin of the ozone
layer.

Data 3): In the standard condition, for O;,
ArH, =142200], ArS, =237.67J, C,  =38.16J .

Convert to 3 772 K, then use —RT InK=AH—TAS
and got K = 4.418 x 107, The simplified expression of
K = 70, =1.401X10 " XnOx 2n0, The sum of nO

Table 1 Data from “Thermochemical Data of Pure Substances” ",

Substance AH,(J-K'mol) AGL(J-K'mol) S, (J-K'mol)
CaCO; -1206.9 -1128.8 92.9
CaO -635.1 -604.0 39.75
CO, -393.50 -394.36 213.64

Table 2 Data from “Thermochemical Data of Pure Substances” ®”

Substance ~ AH.(J:K'mol) AG.(J-K'mol) S, (J-K'mol) C.,(J-K'mol?)
H.O -241.82 -228.59 188.72 33.58
0O, 0 0 205.03 29.36
O 247.52 230.09 160.95 21.91
H, 0 0 130.59 28.84




176 o BT A5 OF R $33%
and 2n0, is a constant, nO+ 2n0,=4.96 x 10"* mol, so der 4 000 K using formula
2 T
n0, = 1.401 X 10 % x (2.48 X 10") =8.61x 10" mol . ArHmT=ArHm® + | A,
Result 3): While the current measured value of nO; is ArSimnT = ArSm® + JT 5 T
298.15 :

6.8x10"mol, just fits our result. (If compress to latm at
273.15 K, the thickness will be 0.3 cm).The thermal de-
composition in the impact may be the origin of ozone

layer.

5 Cyber—simulation by EQS4WIN

The simulation will adopt EQS4WIN, programmed by
Mathtrek group. The authors put hundreds of possible at-
mospheric components and all possible chemical chang-
es into the program. Then the authors put into the tem-
perature, air pressure and other parameters of ancient at-
mosphere got from the calculation above, and compared
the result with the predicted value.

Data chosen were measured by experiments in high

temperature from “Thermochemical Data of Pure Sub-

Other data were computed from the data at 298 K.

According to AG=AH— TAS , the authors input the
Gibbs free energies at 4 000 K, the temperature, the air
pressure and the components of the atmosphere before
the impact.

The result of the simulation indicated the genesis of
pure O, and the escape of H,. Here are the components
of the atmosphere (influenced area ) after the impact:
0:: 5.83x10" mol; O: 1.26x10" mol; NH;: 1.97x 10"
mol; Os :7.24x10" mol;

The result of the simulation also indicated a preserva-
tion of pure oxygen. The hydrogen would escape at
4 000 K. The diffusion velocity of hydrogen is extreme-
ly fast. At 1 300 K, the average velocity of hydrogen

stances” '’ as Table 3, and were converted to data un- will reach 5 000 m/s. Furthermore, the cyber-simulation
Table 3 Data used in simulation

T Cp S -(G-H298)/T H H-H298 G AHf AGT logKf

Gas

K J/mol.K KJ/mol

HNO3(g) 2200 103.858 431.700 353.608 37.498 171.804 -912.243 -124.275 316.752 -7.521
H202(g) 1500 68.328 324.479 276.547 64.207 71.899 -550.926 -141.095 27.556 -0.960
HNCO(g) 3000 80.148 388.922 324.469 91.687 193.358 -1075.079 -108.350 8.697 -0.151
CH2 3000 57.182 298.575 253.610 521.285 134.893 -374.439 372.243 237.633 -4.138
CH4(g) 2000 94.420 305.811 44.614 48.721 123.594 -562.901 -92.504 130.940 -3.420
NH(g) 3000 38.006 255.185 224.711 467.980 91.420 -297.574 377.252 316.373 -5.509
NH2(g) 3000 58.186 294.543 251.231 320.311 129.939 -563.320 185.213 310.595 -5.408
NH3(g) 3000 78.938 322.414 264.104 128.990 174.931 -838.251 -50.477 295.630 -5.147
C20(g) 3000 66.520 362.742 308.586 453.511 162.468 -634.715 283.899 -72.747 1.267
N2H4(g) 1600 111.109 376.890 304.768 210.581 115.395 -392.443 89.594 456.214 -14.894
OH(g) 4000 37.885 267.561 235.827 165.926 126.939 -904.320 33.136 -17.091 0.223
H20(g) 4000 58.033 303.009 257.121 -58.275 183.551 -1270.309 -254.501 -18.821 0.246
CH20(g) 3000 79.575 355.258 294.189 67.307 183.208 -998.467 -130.742 -8.703 0.152
CH 3000 41.382 260.645 227.920 692.302 98.174 -89.633 587.629 262.472 -4.570
CaO(g) 3500 63.514 323.429 278.956 199.587 155.655 -932.415 -106.647 -5.915 0.088
CaCoO3 1200 130.541 244.634 159.075 -1104.25 102.671 -1397.811 -1203.73 -901.388 39.236
NO(g) 3000 37.469 288.170 256.512 185.266 94.975 -679.245 89.902 52.427 -0.913
NO2(g) 3000 57.584 354.995 306.912 177.343 144.248 -887.642 32.972 221.723 -3.861
N20(g) 3000 61.693 341.441 290.480 234.928 152.880 -789.393 93.207 296.259 -5.158
N203(g) 3000 103.028 515.557 429.415 341.269 258.426 -1205.401 101.534 635.635 -11.067
N204(g) 3000 131.781 564.457 454.865 337.856 328.717 -1355.515 49.114 863.214 -15.030
N205(g) 3000 148.705 655.749 528.036 394.436 383.139 -1572.810 56.688 1023.610 -17.823
NO3(g) 3000 82.414 418.193 348.716 279.558 208.430 -975.019 86.180 512.037 -8.915
CN(g>398 3000 42.010 280.343 247.930 532.373 97.237 -308.655 425713 137.462 -2.393
CN2(g>399 3000 61.807 353.329 300.779 630.441 157.649 -429.596 477.423 370.551 -6.452
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indicated that lots of the hydrogen would decompose
and become free radicals. But at such an extreme condi-
tion, the Gibbs free energy of the reaction N, + 6H= 2
NH; reached -1 252 700 J/mol, which meant the reaction
will continue until the last molecular. (The O, couldn’ t
oxidate N,at the same condition.)

According to Berner and Canfield * and Falkowski®™”,
around 600 Ma, O, concentration suddenly increased
and reached the current level already. The result indicat-
ed that life is not the main reason of atmospheric
change. This mode is hard to be explained by any other
hypothesis.

6 Conclusions

Large amount of evidences supported such a hypothesis:

In Late Precambrian, a celestial body impacted the
Earth. The impact solved many problems and was sup-
ported by a large amount of evidences. The high temper-
ature ended the great glaciation, facilitated the communi-
cation of biological information. The rapid changes of
Earth environment enkindled the genesis-control sys-
tem, and released the HSP-90 variations. After the im-
pact, benefited from the protection of the new ozone lay-
er and the energy supplement of the aerobic respiration,
those survived underground life exploded. They generat-
ed carapaces and complex metabolism to adjust to the
new circumstance of high temperature and high pres-
sure. Maybe one of those swing arms has an abnormal
gravitational origin. That” s the reason of the impact.
The hypothesis may be the solution to the puzzles of the
Early Cambrian.

The authors did chemical calculation on the variation
of atmospheric components. And the hypothesis is in ac-

cordance with the result of computer simulation.
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