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In this issue 
 
Abiotic natural gas and  
petroleum 
 
Science is like a long road paved 
with observations, ideas, and under-
standings. From a distance it looks 
like a smooth strip of ribbon mean-
dering through time. But up close, it 
can be seen as a rocky road indeed – 
a mix of insight and oversight, design 
and serendipity, precision and error, 
and implication and revision. The 
prognosis for vast potential resources 
from the Russian-Ukrainian theory of 
abiotic petroleum depends critically 
upon the nature and circumstance of 
Earth’s formation. Remarkably, for 
decades that prognosis has been con-
sidered solely within the context of 
the so-called standard model of solar 
system formation, which has recently 
been shown to be incorrect as it 
would lead to terrestrial planets having 
insufficiently massive cores. Hern-
don’s new vision of Earth formation, 
initially as a Jupiter-like planet, leads 
to a different concept of geodynamics 
(Curr. Sci., 2005, 89, 1937–1941), to a 
different mechanism of heat transport 
and emplacement at the base of the 
crust (Curr. Sci., 2006, 90, 1605–
1606), and, consequently (page 596) 
leads to a greatly enhanced prognosis 
for abiotic natural gas and petroleum 
resources. 
 
 
Our ultraviolet Sun 
 
Extreme ultraviolet radiation from 
the Sun is an important range since it 
is here that radiation from gases in 
the Sun’s atmosphere can be identified 
and analysed in order to map condi-

tions throughout the atmosphere 
(density temperature, flow speeds 
sand gas constituents) – much as we 
map the Earth’s weather. We can di-
rectly measure physical parameters 
such as electron density, temperature, 
flow speeds, etc. in the corona from 
emission line diagnostics. However, 
we cannot directly measure coronal  
magnetic field strength, resistivity, 
viscosity, turbulence, waves, etc. 
New powerful tools of coronal seis-
mology have enabled the detection of 
MHD waves by TRACE and EIT, 
spectroscopic measurements of line-
widths by SUMER and CDS, ion and 
electron temperature anisotropy mea-
surements with UVCS, and microflares 
by RHESSI. For a century, astrono-
mers have measured the photospheric 
magnetic field using magnetographs, 
which observe the Zeeman effect. A 
spectral line can split into two or more 
lines with slightly different wave-
lengths, and polarizations in the 
presence of magnetic field. But the 
Zeeman effect observations for the 
corona have yet to be done. The spe-
ctral splitting is too small to be detec-
ted with the present instrumentation, 
so we have to resort to mathematical 
extrapolation from photospheric mag-
netic field.  
 

 

Image: Our ultraviolet Sun: Is this 
our Sun? Yes. Even on a normal day, 
our Sun is a sizzling ball of seething 
hot gas. Unpredictably, regions of 
strong and tangled magnetic fields arise, 
causing sunspots and bright active 
regions. The Sun’s surface bubbles 
as hot hydrogen gas streams along 
looping magnetic fields. These active 
regions channel gas along magnetic 
loops, usually falling back but some-
times escaping into the solar corona 
or out into space as the solar wind. 
Pictured above is our Sun in three 
colours of ultraviolet light. Since 
only active regions emit significant 
amounts of energetic ultraviolet light, 
most of the Sun appears dark. The 
colourful portions glow spectacu-
larly, pinpointing the Sun’s hottest 
and most violent regions. Although 
the Sun is constantly changing, the rate 
of visible light it emits has been 
relatively stable over the past five 
billion years, allowing life to emerge 
on Earth. Credit: TRACE Project, 
Stanford-Lockheed Institute for Space 
Research, NASA. 

 High-resolution ultraviolet obser-
vations of the Sun from SOHO and 
TRACE spacecraft have provided a 
wealth of new information on plasma 
temperature, density, abundance ano-
maly, plasma flows, turbulence, wave 
motions, etc. in various solar structu-
res. The article by Dwivedi (page 
587) provides new results, especially 
from the line-shifts and broadenings 
of vacuum ultraviolet spectral lines, 
pinpointing the physical processes 
that maintain the Sun’s hot corona, 
and accelerate the fast solar wind as 
well as locate its source region.  
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Enhanced prognosis for abiotic natural gas and 
petroleum resources 
 
J. Marvin Herndon 
 
The prognosis for vast potential resources of abiotic natural gas and petroleum depends critically 
upon the nature and circumstances of earth’s formation. Until recently, that prognosis has been 
considered solely within the framework of the so-called standard model of solar system formation, 
which is incorrect and leads to the contradiction of terrestrial planets having insufficiently massive 
cores. By contrast, that prognosis is considerably enhanced (i) by the new vision that I have dis-
closed of earth’s formation as a Jupiter-like gas giant; (ii) by core formation contemporaneous 
with raining-out from within a giant gaseous protoplanet, rather than through subsequent whole-
earth re-melting after loss of gases; (iii) by the consequences of whole-earth decompression dynam-
ics, which obviates the unfounded assumption of mantle convection, and (iv) by the process of man-
tle decompression thermal-tsunami. The latter, in addition to accounting for much of the heat 
leaving the earth’s surface, for the geothermal gradient observed in the crust, for substantial volca-
nism, and possibly for earthquake generation as well, might also enhance the prognosis for future 
abiotic energy supplies by pressurizing and heating the base of the crust, a potential collection 
point for abiotic mantle methane or other mantle-derived carbon-containing matter. 
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KUDRYAVTSEV

1 originated what has become the modern 
Russian–Ukrainian theory of abiotic petroleum, which 
was widely brought to popular attention in the West by 
Gold2,3. Kudryavtsev1 argued that no petroleum resembling 
the composition of natural crude had been made from 
plant material in the laboratory, cited examples of petro-
leum being found in crystalline and metamorphic base-
ment formations or in their overlying sediments, and noted 
instances of large-scale methane liberation associated 
with volcanic eruptions. Although still a controversial 
idea, there is increasing public discussion on the subject 
and on-going experimentation that supports the feasibility 
of hydrocarbon formation under deep-earth conditions, 
even in the absence of primary hydrocarbons4. Ultimately, 
however, the prognosis for vast potential resources of 
abiotic mantle and deep-crust natural gas and petroleum 
depends critically upon the nature and circumstances of 
earth’s formation. 
 Until recently, since the early 1960s, one idea of plane-
tary formation has so dominated the scientific literature as 
to become known as the so-called standard model of solar 
system formation5,6. This model assumes that dust would 
condense from gases of solar composition at pressures of 
about 10–5 bar, which would then gather into progres-

sively larger grains, and become rocks, then planetesimals, 
and ultimately planets. Along the way, the gases would 
be lost into space, implying earth’s formation from com-
pletely de-gassed matter. The abiotic theory of natural gas 
and petroleum developed in the penumbra of the standard 
model of solar system formation. For the reasons described 
below, the model is wrong. The new vision of solar system 
formation that I have disclosed7,8, together with the causally-
related earth-processes that follow therefrom9–12, suggests 
a greatly enhanced prognosis for future abiotic energy 
supplies.  
 I have shown from thermodynamic considerations that 
condensation from a gas of solar composition at pressures 
of about 10–5 bar would not lead to minerals characteristic 
of those of iron-metal-bearing chondrites, but instead 
would lead to a highly oxidized condensate13,14. The so-
called standard model of solar system formation is wrong, 
because it would yield terrestrial planets having insuffi-
ciently massive cores8. Applied to other planetary systems, 
the standard model of solar system formation necessitates 
the obtuse postulate of planet migration to explain the ob-
served close-to-star gas giants. 
 I have shown the consistency of Arnold Eucken’s 1944 
concept15 of planets raining out in the central regions of 
hot, gaseous protoplanets, which would lead to sufficiently 
reduced condensate to account for the massive cores of 
terrestrial planets8,16. Moreover, in the Eucken concept, 
core formation is contemporaneous with condensation 
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and occurs in the presence of primordial gases. The stan-
dard model of solar system formation, on the other hand, 
presumes planetary melting associated with core forma-
tion after loss of primordial gases. 
 Planets generally consist of concentric shells of matter, 
but there has been no adequate geophysical explanation to 
account for the earth’s non-contiguous, crustal, continental 
rock layer, except by assuming that the earth in the dis-
tant past was smaller and has subsequently expanded17. 
The earth, together with primordial gases, amounts to about 
300 earth-masses, and would comprise a mass similar to 
Jupiter. That great overburden, I have shown, would lead 
to the rock-plus-alloy kernel being compressed to about 
64% of the present diameter, the precise amount required 
for an initially closed, contiguous continental shell7,9. 
 My idea of the earth having initially formed as a Jupiter-
like planet is consistent with observations of close-to-star 
gas giants in other planetary systems. The important point 
here is that the evidence points to the entirety of earth’s 
formation having taken place in intimate association with 
primordial gases, which includes about 1.3 earth-masses 
of methane. The possibility of carbon-compound occlusion 
under these conditions is greatly enhanced, relative to the 
previous earth-formation concept, and is decidedly relevant 
to the enhanced prognosis for a deep-earth methane res-
ervoir and for a carbon source for abiotic petroleum. 
 After being stripped of its massive Jupiter-like over-
burden of volatile protoplanetary gases, presumably by 
high temperatures and/or by violent activity, such as T 
Tauri-phase solar wind18,19, associated with the thermo-
nuclear ignition of the sun, earth would inevitably begin 
to decompress. The initial whole-earth decompression is 
expected to result in a global system of major primary 
cracks appearing in the rigid crust, which persist and are 
identified as the global, mid-oceanic ridge system, just as 
explained by the earth expansion theory20. But here the 
similarity with that theory ends. In whole-earth decom-
pression dynamics10, I set forth a different mechanism for 
global geodynamics, which involves the formation of sec-
ondary decompression cracks and in-filling of the cracks, 
a process which is not limited to the last 200 million 
years, the maximum age of the seafloor. 
 As the earth subsequently decompresses and swells 
from within, the deep interior shells may be expected to 
adjust to changes in radius and curvature by plastic defor-
mation. As the earth decompresses, the area of the earth’s 
rigid surface increases by the formation of secondary decom-
pression cracks often located near the continental margins 
and presently identified as submarine trenches. These 
secondary decompression cracks are subsequently in-filled 
with basalt, extruded from the mid-oceanic ridges, which 
traverses the ocean floor by gravitational creep, ultima-
tely plunging into secondary decompression cracks, thus 
emulating subduction, but without mantle convection  
as previously assumed necessary for the plate tectonics 
theory. 

 The absence of mantle convection, even with the limited 
buoyancy-driven mass transport associated with hot spots, 
means that in contrast to previous thinking, there is no 
reason to assume that the earth’s mantle is significantly 
de-gassed. One might expect that such a circumstance 
would greatly enhance the prognosis for future abiotic 
energy supplies, at least by comparison with previous ideas. 
 One of the consequences of earth’s formation as a giant, 
gaseous Jupiter-like planet7,8, as described by whole-earth 
decompression dynamics9–11, is the existence of a vast 
reservoir of energy, the stored energy of protoplanetary 
compression, available for driving geodynamic processes 
related to whole-earth decompression. Some of that en-
ergy, I have suggested7,12, is emplaced as heat at the mantle–
crust interface at the base of the crust through the process 
of mantle decompression thermal-tsunami. 
 As the earth decompresses, heat must be supplied to 
replace the lost heat of protoplanetary compression. Other-
wise, decompression would lower the temperature, which 
would impede the decompression process. Heat generated 
within the core from radioactive decay and/or fission21 or 
from radioactive decay within the mantle may enhance 
mantle decompression by replacing the lost heat of proto-
planetary compression. The resulting mantle decompression 
will tend to propagate throughout the mantle, like a tsu-
nami, until it reaches the impediment posed by the base 
of the crust. There, crustal rigidity opposes continued de-
compression, pressure builds and compresses matter at the 
mantle–crust interface, resulting in compression heating. 
Ultimately, pressure is released at the surface through vol-
canism and through secondary decompression crack for-
mation and/or enlargement. 
 The process of mantle decompression thermal-tsunami 
may account for much of the heat leaving the earth’s sur-
face22, geothermal gradient observed in the crust, sub-
stantial volcanism, and perhaps earthquake generation as 
well. The process might also greatly enhance the prognosis 
for future abiotic energy supplies by pressurizing and 
heating the base of the crust, a potential collection point for 
abiotic mantle methane or other mantle-derived carbona-
ceous matter. 
 Generally in science, whenever new advances are made, 
old ideas should be re-examined in light of those ad-
vances. In the case of the abiotic origin of natural gas and 
petroleum, that is especially true, as the advances made 
pertaining to the processes operant during the formation 
of the solar system, and to the composition and dynamics 
of planet earth, all appear to greatly enhance the progno-
sis for those abiotic resources. 
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