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The Great Oxidation Event or The Great 
Phytogenic Event
Greg N. Bender

“… for people who are not omniscient, the Bible 
is necessary for certain knowledge about anything”.1

The Great Oxidation Event (GOE), the hypothesis of when 
and how oxygen was introduced into the earth’s atmo-

sphere, was given concept by Heinrich Holland.2 The GOE 
is largely supported by the mere weight of the subsequent 
hypotheses in the literature that stem from it, most assuming 
the GOE is already an established fact. Hypotheses about the 
visible red layers of iron oxide in the geologic record, isotope 
variance in ice cores from Greenland and Antarctica and the 
enlistment of cyanobacteria as the principal agent deemed 
present in the fossil record in stromatolites all stem from the 
concept of a sacrosanct GOE.2–5

To have oxygenic photosynthesis, and therefore a GOE, 
the underlying biosynthetic pathway of chlorophyll must 
first be addressed. Four issues would have to be overcome 
by evolutionary processes even before the end product of 
chlorophyll is produced. Dr Tanja Bosak of MIT, and Dr 
Blankenship not only believe that photosynthesis is an 
ancient process that evolved billions of years ago prior 
to the GOE, but that anoxic photosynthesis proceeded 
oxygenic photosynthesis by a billion years. This hypothesis 
would require a more primitive form of photosynthesis to 
evolve into the extremely complex biochemical pathway of 
photosynthesis that we see today.6 The conventional paradigm 
also goes through the lengthy process of ‘evolving’ a large 
series of parallel biosynthetic pathways to come up with 
the enzymes needed to convert the amino acid glutamine 
to chlorophyll. This doesn’t appear to be statistically 
possible given only 3–4 Ga of trial and error. There are also 

intermediate products along the biochemical pathway to 
chlorophyll that would be required at earlier levels in the 
chain to direct chlorophyll biosynthesis. Chlorophyllide-a, 
for example, would be required before evolution of the 
main pathway could proceed. Critical for the synthesis of 
chlorophyll to have begun within a membrane enclosure 
would be a protective mechanism against oxidation and death 
from the intermediate and final products it was evolving 
towards.

If none are possible, it is logical that a ‘Great Phytogenic 
Event’ of creation, as opposed to a GOE, occurred by design, 
created ex nihilo, with photosynthesis assembled and started 
in its complete cyclical form on the 3rd day of creation, 
within chloroplasts, utilizing chlorophyll-a, chlorophyll-b, 
bacteriochlorophyll-a or bacteriochlorophyll-b. It would 
appear that on the 5th day, marine bacteria and thermophiles 
were created using both oxygenic and anoxic photosynthesis. 
The branch point of this biochemical chain of reactions, at 
protoporphyrin IX, would then be redirected on the 6th day 
as a complete biosynthetic pathway to produce hemoglobin 
for animals with vascular systems. New intermediates would 
again need to act as tugboats to steer the reaction of Fe2+ 
incorporation into the base tetrapyrrole design, the molecular 
backbone of both chlorophyll and hemoglobin (figure 1).

Anoxic photosynthesis and  
oxygenic photosynthesis

The idea that anoxic photosynthesis preceded oxygenic 
photosynthesis falls neatly into the overarching concept 
of the Great Oxidation Event (GOE). The GOE is the era 

Scientists famous for their work elucidating the biosynthetic pathway of chlorophyll believe that photosynthesis is an 
ancient process that evolved billions of years ago, that anoxic photosynthesis preceded oxygenic photosynthesis by 
millions of years, and that a more primitive form of photosynthesis evolved into the extremely complex biochemical 
pathway of photosynthesis we see today in higher order plants. Biblically, they would be simultaneous events. The 
secular paradigm goes through the lengthy process of ‘evolving’ a large series of parallel biosynthetic pathways to come 
up with the enzymes needed to convert glutamine to chlorophyll, which doesn’t appear to be statistically possible given 
the conventional 3–4 Ga of trial and error. There are intermediate products along the biochemical pathway to chlorophyll 
that are required at earlier levels in the chain to direct chlorophyll biosynthesis, such as chlorophyllide-a. Critical for the 
evolution of chlorophyll would be the coordinated need for a protective mechanism against oxidation from the intermediate 
products. This paper discusses in detail these four issues that actually better demonstrate God’s creation through His 
Word, Jesus, as a much better answer for what happened 6,000 years ago.
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where a spill-over of primitive archaean or cyanobacterial 
oxygen production filled our atmosphere after ocean and 
land assimilation had reached capacity. A pre-GOE earth 
is said to have had methane, ammonia, hydrogen, helium, 
and water (as a vapour). Since there is no oxygen in this 
prebiotic, Urey-Miller milieu, evolutionists believe that 
anoxic photosynthesis must have come first by default. When 
enough carbon dioxide was generated through volcanic 
activity and dissolved into the oceans, the last universal 

Figure 1. On the left, chlorophyll-b is a serious oxidizing agent when in 
excess. On the right is Fe-porphyrin subunit of heme B, from hemoglobin. 
Both have a common tetrapyrrole precursor in porphyrin-IX. Note the 
central magnesium atom in chlorophyll-b and the central iron atom in the 
Fe-porphyrin subunit. Each requires a separate pathway from porphyrin-
IX for inclusion.

common ancestor (LUCA) laboriously evolved on the use 
of CO2

, H2O, and sunlight or heat. The byproduct of O2 was 
first soaked up by all of the ferrous compounds for millions of 
years until saturated. It was then that our atmosphere became 
the repository for the spill-over of oxygen. This oxygen was 
now available from another set of cells, whether Archaean 
or Cyanobacteria in origin, that built upon the anoxic cycles 
that were contained within LUCA’s phospholipid membranes. 
These primitive bacteria evolved more and more complex 
photosynthetic biosystems by informing each other of the 
most recent upgrades through gene transfer. This paved the 
way for eukaryotic egress into evolution.7 Of course, the first 
black box is how photosynthesis started to begin with, and 
how its primary molecular component, bacteriochlorophyll, 
came into being. To jump over this step in the evolutionary 
mantra makes the whole evolutionary process look easy. 
Digging into the details of this step, however, we see it is 
impossible.

The lack of an evolutionary process between anoxic 
photosynthesis and oxygenic photosynthesis is supported by 
Dr Tanai Cardona, who indicates the two processes actually 
represent separate evolutionary events. Lateral gene transfer 
between bacteria utilizing anoxic photosynthesis has been 
demonstrated. However, there has been no documented 
evidence of lateral gene transfer of templates for complete 
oxygenic photosynthesis between bacteria or eukaryotes 
utilizing oxygenic photosynthesis and those that do not.8 
These studies, so far, eliminate any mechanism to breach the 
anoxic to oxygenic gap. Cardona goes on to say that there 
is evidence that oxygenic photosynthesis actually preceded 
anoxic photosynthesis.8 If true, then it appears evolutionists 
are getting closer to the creation paradigm with near, if not 
simultaneous, creation of bacteria having both processes 
immediately available for energy production.9

In October of 2008, Meng et al. reported, in the ISMA 
Journal of Microbial Ecology, that they found in river 
sediment an Archaeal 16s rRNA gene which contains 
transcript information for a bacteriochlorophyll-a synthase 
(bchG) gene.10 This was evidence that the modern complex 
biochemical pathway for bacteriochlorophyll was already 
present in Archaea, thought to be the oldest life-form. 
Evolutionists give Archaea the distinction of being one of 
three original cell types which predated bacterial development 
1–3.5 Ga ago. Blankenship has hypothesized that the earliest 
form of photosynthesis was most likely contained within 
the membrane of these types of early cells. This, he says, 
was with a very primitive form of photosynthesis, using 
iron-sulfur electron receptors from a soluble Fe2+ donor, 
predicated on the fact that our early oceans contained large 
concentrations of ferrous materials.5 The report from Meng 
Jun et. al would invalidate that hypothesis with evidence that 
a modernday, sophisticated biochemical pathway already 



57

  ||  JOURNAL OF CREATION 34(1) 2020PAPERS

existed in those cells from the onset, with complete enzyme 
production and encoding. Others consider the primitive origin 
of photosynthesis began in cyanobacteria. As Bosak said of 
her study of the GOE in the context of fossil stromatolites: 
“Really, oxygenic photosynthesis [from cyanobacteria] 
came up as the only likely candidate” [integral to the GOE, 
allowing eukaryotic life on earth].6

Surprisingly, Blankenship, in his text on Molecular 
Mechanisms of Photosynthesis, counters this line of 
evolutionist thinking by stating:

“There is something of a paradox concerning 
the early fossil evidence for photosynthesis … the 
earliest known direct evidence for life on Earth is 
almost certainly photosynthetic, and such organisms 
are often interpreted as closely related to cyanobacteria. 
Cyanobacteria are remarkable complex cells in terms 
of photosynthetic capability, and they do occupy an 
early branching position on the tree of life [2.4 Ga 
ago]. It is inconceivable that the cyanobacteria were 
the first photosynthetic cells, as they contain most of 
the innovations that characterize the most advanced 
forms of photosynthesis.” 5

Creation scientists, focused on identifying ‘modern’ 
phototrophic biochemical pathways with genetic coding of the 
necessary enzymes in Archaea or primitive bacteria, especially 
in fossilized form, could provide closure to this argument. If 
found in the most ‘primitive life forms’ then the simultaneous 
occurrence of anoxic and oxygenic photosynthesis is likely. 

Even more likely would be that those life-forms are not 
‘primitive’ and photosynthesis was not a product of evolution!

End-product existence before  
pathway evolution

Is it possible to evolve a biochemical pathway when one of 
the future intermediates is responsible for directing the more 
primitive pathway toward the evolutionary development of 
that future intermediate? Dr Gerhard Michal, who is famous 
for those wonderful, intoxicating charts of the biochemical 
pathways of life that are every graduate or medical student’s 
wallpaper, gives clear detail to the biosynthetic pathway 
from protoporphyrin IX to chlorophyll in his invaluable 
2012 handbook An Atlas of Biochemistry and Molecular 
Biology, co-edited with Dr Dietmar Schomburg (p. 90). 
Five enzymatic steps down the page is the intermediate 
product, chlorophyllide-a (figure 2). It is also pictured as a 
necessary component, with the enzyme Mg-protoporphyrin-a 
chelatase, to steer the enzymatic reaction of protoporphyrin 
IX to magnesium (Mg) protoporphyrin IX. Chlorophyllide-a 
may act as a Mg2+ donor when in excess. It may act as a 
Mg-compound concentrate, or to augment an enzymatic 
domain in the cellular milieu by promoting the availability 
of Mg-protoporphyrin-a chelatase in the enzymatic reaction 
responsible for incorporating the Mg2+ molecule into 
protoporphyrin IX. This in exchange for two hydrogen 
atoms. It is certainly required to prevent other metals, such 
as Fe (iron), Co (cobalt) or Ni (nickel) from competing for 
that central spot in this tetrapyrrole substrate. That key role 
comes from the importance of protoporphyrin IX being the 
precursor for hemoglobin and B12 vitamins (neither of which 
are photosensitive pigments like chlorophyll) and iron being 
a much more common element than magnesium in hundreds 
of more available compounds (figure 2).

The conundrum of using a future intermediate in 
directing a more primitive pathway toward developing that 
intermediate might be addressed by both evolutionists and 
creationists in one of three ways. Evolutionists could point to 
either the retrograde hypothesis of Horowitz or the Granick 
hypothesis.3,5 Creation scientists would employ Dr Michael 
Behe’s hypothesis of ‘irreducible complexity’.12 The question 
is, which of the three would be possible?

The retrograde hypothesis would suggest that, beginning 
with chlorophyll, evolution would work backwards to 
supply the components as needed. If chlorophyllide-a 
was a pre-existing molecule during the evolution of the 
protoporphyrin IX to Mg-protoporphyrin IX reaction, to 
produce chlorophyllide-a, then there would be no biological 
need to develop the pathway to begin with. Biochemical 
evolution is still based on the survival of the fittest, the fittest 
being the most efficient, lowest energy chemical pathway 

Figure 2.  Chlorophyllide-a is an important facilitator in the biosynthesis of 
protophyrin-IX to Mg-protoporphyrin IX. It is also a photosensitive pigment.
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that produces critical end products that further promote a 
closed system, protecting it from entropy. If evolution were 
to work backwards from this point, in an attempt to attain 
the lowest energy pathway within a closed system, which 
would eventually be chlorophyllide-a, then no reaction at all 
would be the lowest energy solution since the intermediate 
would already exist.

Although the Granick hypothesis is applicable when 
biochemical reactions progress from A to B to C, it is not 
applicable when C is needed to produce B before the reaction 
from A to B has evolved.

“In [the definition of the Granick hypothesis], each 
intermediate in the modern pathway was at some 
point the end point in the pathway [during pathway 
evolution]. This requires that each intermediate in the 
modern pathway must be usable in the past as an end 
product.”5

Chlorophyllide-a is a photosensitive intermediate 
that may have functioned as an end point in the early 
evolution of the pathway. The same is true for its precursor, 
protochlorophyllide-a. It is highly unlikely that protoporphyrin 
IX or Mg-protoporphyrin IX could serve as temporary end 
points. In the evolution of a photosynthetic pathway, using 
the Granick hypothesis, every intermediate, by definition, 
would have to be photosensitive.

The third and most plausible explanation is that given by 
Behe of Lehigh University. Irreducible complexity describes 
systems that have an ‘all or nothing’ ability to function based 
on the presence of all of the components being ready to 
function at once. If one is absent, the whole pathway simply 
will not work.12 This implies premeditated design of the entire 
pathway with a credible and usable endpoint. Assembly 
and concentration of all its components would need to be 
concurrent, and initiation of the pathway would occur only 
when it is complete and set to perform, with a template for 
reproducibility to go with it.

This explanation fits hand in glove when intermediate 
products are used to mediate pathways prior to the production 
of molecules of the same kind. Chlorophyllide-a, co-opting 
the subsequent biochemical pathway, guiding protoporphyrin 
IX to Mg-protoporphyrin IX, does not require the same 
concentration of chlorophyllide-a as subsequently produced 
by that pathway. However, chlorophyllide-a still needs to 
exist as a specific molecular entity before the entire pathway 
is activated, which it would if the entire cycle was assembled 
and encoded before activation.

Multiple parallel evolutionary processes can  
unite to produce a single pathway.

Is it possible to evolve a multistep biosynthetic process 
through independent evolution of the required enzymes 

to ultimately produce chlorophyll? Enzymes are proteins 
that are coded along a specific gene in plant or bacterial 
DNA. To produce the enzyme, DNA must be transcribed to 
mRNA, which utilizes a ribosome to produce the required 
protein from the mRNA template. This dogma of life gives 
us the 20,000 proteins in human cells, many of which are 
enzymes for biochemical pathways. Enzymes facilitate the 
individual steps along a biochemical pathway to ensure the 
most efficient and accurate construction of intermediate or 
final products, such as chlorophyll-a and chlorophyll-b. It 
would otherwise take incredibly long periods of time for 
seemingly simple reactions, like hydrolysis, to occur between 
each step.

Despite the controversy around the evolution of the 
complete biosynthetic pathway allowing a full cycle of 
photosynthesis from sunlight to glucose, bacteriochlorophyll 
and chlorophyll are still the primary photosensitive pigments. 
Chlorophyll is a complex molecule that is closely related 
to the oxygen-carrying portion of hemoglobin, ‘heme’. 
They share a portion of the pathway involved in the 
biosynthesis of tetrapyrroles, their biosynthetic branches 
diverting following the conversion of uroporphyrinogen III 
to coproporphyrinogen III to protoporphyrin IX.11 Following 
the diversion of the pathway, well beyond protoporphyrin 
IX, light-sensitive chlorophyllide-a is converted to 
chlorophyllide-b utilizing the reductant NADPH and O2. 
In turn, both chlorophyllide-a and chlorophyllide-b are 
converted to chlorophyll-a and chlorophyll-b, respectively, 
through enzymatic reaction with chlorophyllase, a complex 
protein molecule with multiple domains. Similarly, 
Mg-protoporphyrin IX chelatase is a complex protein with 
multiple domains that brings the magnesium molecule into 
the porphyrin ring during the conversion of protoporphyrin 
IX to Mg-Protoporphyrin IX.11,13

Seventeen enzymes of complex molecular structure 
are needed through the 18-step chain of events towards 
chlorophyll construction from L-glutamate, in addition to 
the use of ATP/ADP, the reductant NADPH/NADP, and 2 
Co-factors. All of these have separate biochemical pathways 
of production or conversion.11 In 1976, Dr Jensen described 
an evolutionary process called ‘gene recruitment’, whereby 
the evolution of enzymes is a gradual, step-by-step process in 
substrate recognition and reaction upon a substrate, producing 
better intermediates or final products. This process positively 
reinforces itself, through gene transfer, by incorporating any 
improvements in enzyme specificity and function into cellular 
DNA. This allows for the reproduction of any improvements 
into the next cycle, from which additional improvements can 
ultimately follow. The improvements may be few, compared 
to deleterious effects, but only the improvements will be 
captured into the DNA codons, ensuring the future survival 
of the improved pathway.14
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Drs Khersonsky and Tawfik, in 2010, further elucidated 
the mechanism of this type of enzyme evolution through 
a hypothesis of enzyme ‘promiscuity’. Similar to Jensen’s 
discussion, enzymes start out a bit primitive in their 
orientation to a needed biochemical pathway. As both 
their molecular makeup and their morphology, or 3-D 
construction, is less specific and less sensitive in identifying 
its future substrate, it attaches and releases itself with many 
look-alikes, gradually conforming to a better fit. This act of 
promiscuity in the cellular milieu allows it to improve its 
own functionality toward a more efficient and more selective 
reaction in any biosynthetic pathway.14

The hypothesis of gene transfer refined by promiscuity, 
which is essentially a process of trial and error, recording 
only the successes, is entirely predicated on the idea that 
enzymes actually have the ability to change, thereby 
improving their efficiency. They are said to do this through 
better sensitivity and specificity for the most desirable 
substrate. This is hypothesized to be accomplished by 
either change in the enzyme’s molecular composition or 
in its three-dimensional folding pattern. It is also possible 
to occur through the acquisition of accessory proteins or 
using downstream intermediate products to facilitate the 
enzymatic action.

In both rice and in Synechocystis, a freshwater cyano-
bacterium, there is an accessory protein called GUN4 that 
is responsible for tilting the reaction of protoporphyrin IX 
towards Mg-protoporphyrin and facilitating the enzymatic 
action of Mg-protoporphyrin chelatase.16 Anoxic bacteria 
use an accessory protein called Tween 80, instead of GUN4. 
It is interesting to note that in anoxic bacteria the accessory 

protein increases the efficiency of the reaction from 71% 
to 100%.17 It is controversial whether GUN4 pushes or 
pulls protoporphyrin IX into the cage-like assembly of 
the enzyme Mg-protoporphyrin chelatase, exposing the 
porphyrin ring for the release of two hydrogen atoms in 
exchange for a magnesium atom, or facilitates extraction 
of the end product, thereby allowing for more reactions 
to occur.17 What is even more important is the overall fold 
pattern of an enzyme, influenced by accessory proteins 
and downstream intermediates, which is also critical to the 
reaction. In fact, there is strong experimental research that 
demonstrates enzymatic function is heavily based on the fold 
pattern, although not independent of the protein sequences 
that comprise the enzyme.18 Therefore, if biochemical 
evolution is a reality, the fold pattern has to evolve as well 
as the molecular composition.

Drs Gauger and Axe reported on the ability of an enzyme 
to evolve in a biochemical reaction, initially utilizing a 
less efficient enzyme associated with tryptophan utilization 
in E. coli. The less efficient starting enzyme had only a 
slight difference in its three-dimensional fold pattern from 
the optimal, potentially desired enzyme configuration. 
To tilt the focus of the enzyme-driven reaction toward 
evolutionary improved efficiency, a literal bath of the 
substrate tryptophan was made accessible. Over a billion 
opportunities were followed to assess for any improvement 
in enzymatic efficiency by self-rearrangement of its fold 
pattern. Recruitment possibilities were there as the enzyme 
was not removed from its intracellular state, essentially 
giving it an open system from which to draw familiar help 
towards any evolutionary development. None occurred.19 

Figure 3. Biosynthesis of protoporphyrin-IX from protoporphyrinogen-IX. Note the central tetrapyrrole structure. Protoporphyrin-IX is an important 
biological precursor to chlorophyll, hemoglobin, and vitamin B-12.
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This was extended to the cellular level in an attempt to give 
an entire organism opportunity to choose which enzymes to 
evolve for improved efficiency. Again, none occurred despite 
billions of opportunities.20

This lack of ability to change a fold pattern or folding 
behaviour in an enzyme through evolutionary development 
is compounded when one considers that many enzymes have 
more than one active site or working fold pattern. This is 
clearly a problem for evolutionary models, as Axe’s results 
would imply that any given enzyme is a predetermined 
biomolecular complex.21 This is supported by the sampling 
problem when one considers the possibility of putting 
together a typical 300 amino acid, protein enzyme sequence. 
Without the help of pre-encoded DNA to RNA for protein 
manufacturing, a typical protein of 300 sequences would have 
to be randomly assembled and, through promiscuity, develop 
an optimal fold pattern. In a recent review article, Axe takes 
this very concept to its logical conclusion. Protein sequences 
associated with enzymes are very lengthy, the average 
reported for E. coli being around 300. The possible number 
of mutations required to develop such a protein sequence, 
one at a time, is far less than the actual probability of getting 
the sequence right even once through random assignment, 
on the order of 10390.18 For perspective, Axe points out 
that it has been estimated that 10150 is the sum of atomic 
interactions since the beginning of the universe according 
to the conventional paradigm.22 This of course leaves a 
considerable number of unused combinations as interfering 
trash to deal with, that have no worth in obtaining a single 
useful protein. To quote Dr James Tour, Rice University, 
Professor of Materials Science and Nanoengineering:

“If one asks the molecularly uninformed how nature 
devises reactions with such high purity, the answer is 
often, ‘Nature selects for that’. … To select, it must still 
rid itself of all the material that it did not select. And 
from where did all the needed starting material come? 
And how does it know what to select when the utility 
is not assessed until many steps later? The details are 
stupefying and the petty comments demonstrate the 
sophomoric understanding of the untrained.” 23

With so many possible combinations, why does the 
average cell contain only an infinitesimally few usable proteins, 
around 20,000 in a functional cell? Further, why only the 
use of 20 of the possible 60 amino acids in making these 
extremely complex proteins? Both questions beg a new theory 
for biochemical evolution. Considerable research will be 
required to test a multitude of useful proteins to assess their 
resistance to change to further test this hypothesis.

Cellular protection from  
biochemical pathway intermediates

For the sake of the evolutionary argument, let’s for a 
mo ment say that evolution has progressed along the 

bio chemical pathway toward chlorophyll, following the 
oxi dation of protoporphyrinogen IX. In bringing the pyrrole 
rings together there now exists protoporphyrin IX, which you 
might remember as the branch point leading to chlorophyll or 
to heme production (figure 3).5 Unfortunately, there is another 
problem at this juncture. To quote Blankenship: “Excited 
protoporphyrin IX reacts readily with molecular oxygen 
to form the highly damaging species singlet oxygen.”5 If 
unchecked, truly a great oxidation event will occur and 
destroy whatever is around it! The oxidation potential for 
chlorophyll-b and other intermediates has been explained in 
detail by Dr Swindell in a previous 2003 article in Journal 
of Creation (figure 3).24 The great pitfall in the evolution 
of chlorophyll biosynthesis is the potential of destructive 
oxidation by the intermediate products along the biosynthetic 
pathway.24,25 There are additional complications when 
considering the secular model of molecular evolution.

A single molecule of oxygen, bound to the 3rd ring of 
chlorophyll-b, can be released in the form of an oxygen 
singlet. This is an extremely strong oxidizing agent 
produced by unbound or free chlorophyll-b if there is excess 
production.24,25

“[Free] chlorophyll and most of its intermediate 
molecules are powerful photosensitizers. When these 
molecules are accumulated in excess in cells, they 
generate O2 and induce growth retardation and/or cell 
death.” 26

The protective mechanism against overproduction of 
chlorophyll-b in almost all plant cells is done by controlling 
the intermediate steps to maintain a proper balance between 
chlorophyll-a and chlorophyll-b. A Clp protease controls 
the enzyme, chlorophyllide-a oxygenase, which facilitates 
the production of chlorophyll-b from chlorophyllide-a. 
Chlorophyllide-a oxygenase is a large enzyme with three 
domains, of which the A domain is the catalytic portion. 
This Clp protease is not as large a protein, but it must still 
be coded for in cellular DNA.

“Taking into account the complexity of this pathway 
[the biosynthetic pathway of chlorophyll production], 
it is reasonable to consider that the biosynthesis of 
chlorophyll is tightly regulated … .”26

This forces us to assume that many steps in 
chlorophyll biosynthesis, from glutamine to chlorophyll or 
to bacteriochlorophyll, are highly regulated. This because 
many of the intermediates are also photosensitive and could 
release their oxygen molecules with overaccumulation, prior 
to combining with an available enzyme at the next step.24

Blind evolutionary processes leading up to the production 
of chlorophyll would have to go through steps parallel to the 
development through intermediate steps of each enzymatic 
protein and the development through intermediate steps of 
each protective protease. This would require the evolution 
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of each biochemical chain to wait for the other to catch up or 
risk oxidizing and burning up the entire evolutionary attempt 
and being required to evolve all over again.24 This, ostensibly, 
would literally require millions of repetitions, regressions, 
and progressions along an already complex biosynthetic 
pathway just to make chlorophyll, and there would have to 
be a sentient pause after many of the evolutionary events, 
waiting for one or another of the parallel pathways to catch 
up to accomplish the overall evolutionary task even once. 
A sentient pause would certainly be an oxymoron to a 
Darwinist. If you won’t allow intelligent design, you certainly 
cannot allow intelligent pauses.

Once chlorophyll is made, it has to be conjugated with a 
larger protein molecule for it to be incorporated into Phase 
II (the light cycle), which is then linked with Phase I (the 
dark cycle) of the photosynthetic pathway, all of which 
are even more complex and need greater protection from 
oxidation. If one were to number the steps in two dimensions 
only, given the approximately 54 steps required in parallel 
processes that must occur without a single error and be 
perfectly coordinated to prevent destructive oxidation, the 
probability of a single, first successful outcome in an open 
system, without outside influence, would be 1/54! = 2.3 e-71. 
In other words, it would take about 8.4 e5 Ga to happen once, 
correctly, but only if each possible evolutionary step took one 
nanosecond to occur with either success or failure, and with 
no failures duplicated. That would make the evolutionist’s 
universe of 3.5 Ga old, too young! Realistically, most would 
assume an event with a probability less than the inverse of 
Avogadro’s number (6.0 e-23) would never happen.

Conclusions

The wide acceptance of the Great Oxidation Event, the 
transition of earth’s atmosphere into one with oxygen for us 
to breathe, is mostly blind support of a secular hypothesis, 
conveniently packaged as fact. Although the bulk of the 
literature uses the typical ‘black box’ approach, couching 
the analysis of the data in Darwinian terms, not all respected 
evolutionists feel the GOE will stand the test of time.27 
The research by Axe strongly rejects both the ability for an 
individual enzyme to evolve its fold pattern and for its initial 
and subsequent presence to be established in a highly specific 
form out of all of the possible permutations, in the timeframe 
given by evolutionists. Additionally, the intermediate 
products of each branch to chlorophyll-a and heme are used 
in the pathway to direct further production of each. Feedback 
directional mechanisms, whether for a train in a railyard 
or for a biochemical pathway are planned out in advance. 
The same is true for protective mechanisms that parallel 
other biosynthetic pathways. Without them, development 
of the intended pathway, if not the entire cellular structure, 
would be hampered or the pathway even destroyed. Parallel 
evolution of such systems would require ‘sentient pauses’ 
for evolutionary progression, which is an oxymoron to the 
evolutionist. Although no-one was there when God created 
the universe, extremely confident predictions can be made 
at the biochemical level as to when certain events happened, 
utilizing the hypothesis of ‘irreducible complexity’. It has 
already been noted that the oldest known life-forms, Archaea 
and Cyanobacteria, have always had mature or modern-day 
biochemical pathways for photosynthesis. Further research 
by creation scientists should focus on early gene coding for 
a Clp protease or any portion of the protease system for both 
cell protection and cell destruction. Searching ‘early life’ 
for genetic templates of the enzymatic proteins involved in 
the biosynthesis of chlorophyll has already been mentioned, 
but the presence of both systems in the most ‘primitive of 
cells’, as suggested by Dr Ping-Yi Li et. al. would further 
support the creation model, by their simultaneous appearance 
on Earth.28

With such strong support for the creationist paradigm, the 
GOE of evolution should be renamed the Great Phytogenic 
Event of creation. To quote Blankenship:

“For a lot of biochemical systems, you’ll find that 
nature has figured how to skin the cat several different 
ways. Here it seems not to be the case. It seems the 
ability to oxidize water to molecular oxygen only 
appeared once during the course of evolution. That is 
testament to the fact that chemically, it is a very difficult 
problem and thing to do.”6

On the third day of creation, oxygenic photosynthesis 
on land was initiated in both unicellular and multicellular 
organisms. The creation of water-borne bacteria and 
thermophilic organisms might not have occurred until the 

Figure 4. Artist, God.
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5th day as their epigenetics are different than that of plant 
life on land. Rhizomes and bacteria in the soil could have 
been created on either the 3rd or 6th day, but bacteria preceded 
the creation of Adam as some were a symbiont to him in his 
gastrointestinal tract and on his skin surface, immediately 
colonizing him for his benefit following Jesus breathing into 
him the breath of life. Anoxic and oxygenic photosynthesis 
were then a simultaneous creation, not separated by billions of 
years. All pathways were protected from their intermediates 
by the simultaneous creation of the necessary proteolytic 
enzymes. Extension beyond to the bacteriochlorophylls may 
not have taken place until the 5th day and certainly the side 
branch from protoporphyrin IX to protoheme to hemoglobin, 
not until the 6th day when circulatory systems were created 
in animals and man. As Bosak said of the GOE, I must say 
in light of the Great Phytogenic Event of creation, i.e. of the 
origin of the biochemical pathway to bacteriochlorophyll, 
chlorophyll and hemoglobin, that God is the only likely 
candidate (figure 4).
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