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Most people would have heard of, or seen (whether in 
person or in photographs), the famous White Cliffs of 
Dover in southern England. The same beds of chalk are 
also found along the coast of France on the other side of 
the English Channel. The chalk beds extend inland across 
England and northern France, being found as far north and 
west as the Antrim Coast and adjoining areas of Northern 
Ireland. Extensive chalk beds are also found in North 
America, through Alabama, Mississippi and Tennessee (the 
Selma Chalk), in Nebraska and adjoining states (the 
Niobrara Chalk), and in Kansas (the Fort Hayes Chalk).1 

The Latin word for chalk is creta. Those familiar with 
the geological column and its evolutionary time-scale will 
recognize this as the name for one of its periods — the 
Cretaceous. Because most geologists believe in the geo-
logical evolution of the earth's strata and features over 
millions of years, they have linked all these scattered chalk 
beds across the world into this so-called 'chalk age', that 
is, a supposedly great period of millions of years of chalk 
bed formation. 

SO WHAT IS CHALK? 

Porous, relatively soft, fine-textured and somewhat fri-
able, chalk normally is white and consists almost wholly 
of calcium carbonate as the common mineral calcite. It is 
thus a type of limestone, and a very pure one at that. The 
calcium carbonate content of French chalk varies between 
90 and 98%, and the Kansas chalk is 88 to 98% calcium 
carbonate (average 94%).2 Under the microscope, chalk 
consists of the tiny shells (called tests) of countless bil-
lions of microorganisms composed of clear calcite set in a 
structureless matrix of fine-grained calcium carbonate 
(microcrystalline calcite). The two major microorganisms 
whose remains are thus fossilised in chalk are foraminifera 
and the spikes and cells of calcareous algae known as 
coccoliths and rhabdoliths. 

How then does chalk form? Most geologists believe 
that 'the present is the key to the past' and so look to see 
where such microorganisms live today, and how and where 
their remains accumulate. The foraminifera found fossil-
ised in chalk are of a type called the planktonic 

CEN Tech. J., vol. 8, no. 1,1994 

foraminifera, because they live floating in the upper 100-
200 metres of the open seas. The brown algae that pro-
duce tiny washer-shaped coccoliths are known as 
coccolithophores, and these also float in the upper section 
of the open seas. 

The oceans today cover almost 71% of the earth's sur-
face. About 20% of the oceans lie over the shallower con-
tinental margins, while the rest covers the deeper ocean 
floor, which is blanketed by a variety of sediments. 
Amongst these are what are known as oozes, so-called 
because more than 30% of the sediment consists of the 
shells of microorganisms such as foraminifera and 
coccolithophores.3 Indeed, about half of the deep ocean 
floor is covered by light-coloured calcareous (calcium car-
bonate-rich) ooze generally down to depths of 4,500-5,000 
metres. Below these depths the calcium carbonate shells 
are dissolved. Even so, this still means that about one 
quarter of the surface of the earth is covered by these shell-
rich deposits produced by these microscopic plants and 
animals living near the surface of the ocean. 

Geologists believe that these oozes form as a result of 
these microorganisms dying, with the calcium carbonate 
shells and coccoliths falling slowly down to accumulate 
on the ocean floor. It has been estimated that a large 150 

Microfossils and microcrystalline calcite — Cretaceous chalk, Ballintoy 
Harbour, Antrim Coast, Northern Ireland under the microscope (60x) 
(photo: Dr Andrew Snelling) 
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micron (0.15mm or 0.006 inch) wide shell of a foraminifer 
may take as long as 10 days to sink to the bottom of the 
ocean, whereas smaller ones would probably take much 
longer. At the same time, many such shells may dissolve 
before they even reach the ocean floor. Nevertheless, it is 
via this slow accumulation of calcareous ooze on the deep 
ocean floor that geologists believe chalk beds originally 
formed. 

THE 'PROBLEMS' FOR FLOOD GEOLOGY 

This is the point where critics, and not only those in 
the evolutionist camp, have said that it is just not possible 
to explain the formation of the chalk beds in the White 
Cliffs of Dover via the geological action of the Flood (Flood 
geology). The deep-sea sediments on the ocean floor to-
day average a thickness of about 450 metres (almost 1,500 
feet), but this can vary from ocean to ocean and also de-
pends on proximity to land.4 The sediment covering the 
Pacific Ocean Basin ranges from 300 to 600 metres thick, 
and that in the Atlantic is about 1,000 metres thick. In the 
mid-Pacific the sediment cover may be less than 100 me-
tres thick. These differences in thicknesses of course re-
flect differences in accumulation rates, owing to variations 
in the sediments brought in by rivers and airborne dust, 
and the production of organic debris within the ocean sur-
face waters. The latter is in turn affected by factors such 
as productivity rates for the microorganisms in question, 
the nutrient supply and the ocean water concentrations of 
calcium carbonate. Nevertheless, it is on the deep ocean 
floor, well away from land, that the purest calcareous ooze 
has accumulated which would be regarded as the present-
day forerunner to a chalk bed, and reported accumulation 
rates there range from l-8cm per 1,000 years for calcare-
ous ooze dominated by foraminifera and 2-10cm per 1,000 
years for oozes dominated by coccoliths.5 

Now the chalk beds of southern England are estimated 
to be around 405 metres (about 1,329 feet) thick and are 
said to span the complete duration of the so-called Late 
Cretaceous geological period,6 estimated by evolutionists 
to account for between 30 and 35 million years of evolu-
tionary time. A simple calculation reveals that the average 
rate of chalk accumulation therefore over this time period 
is between 1.16 and 1.35cm per 1,000 years, right at the 
lower end of today's accumulation rates quoted above. Thus 
the evolutionary geologists feel vindicated, and the critics 
insist that there is too much chalk to have been originally 
deposited as calcareous ooze by the Flood. 

But that is not the only challenge creationists face con-
cerning deposition of chalk beds during the Flood. 
Schadewald has insisted that if all of the fossilised ani-
mals, including the foraminifera and coccolithophores 
whose remains are found in chalk, could be resurrected, 
then they would cover the entire planet to a depth of at 
least 45cm (18 inches), and what could they all possibly 
have eaten?7 He states that the laws of thermodynamics 

prohibit the earth from supporting that much animal 
biomass, and with so many animals trying to get their en-
ergy from the sun the available solar energy would not 
nearly be sufficient. Long-age creationist Hayward agrees 
with all these problems.8 

Even creationist Glenn Morton has posed similar prob-
lems, suggesting that even though the Austin Chalk upon 
which the city of Dallas (Texas) is built is little more than 
several hundred feet (upwards of 100 metres) of dead mi-
croscopic animals, when all the other chalk beds around 
the world are also taken into account, the number of micro-
organisms involved could not possibly have all lived on 
the earth at the same time to thus be buried during the 
Flood.9 Furthermore, he insists that even apart from the 
organic problem, there is the quantity of carbon dioxide 
(CO2) necessary to have enabled the production of all the 
calcium carbonate by the microorganisms whose calcare-
ous remains are now entombed in the chalk beds. Consid-
ering all the other limestones too, he says, there just couldn't 
have been enough C0 2 in the atmosphere at the time of the 
Flood to account for all these calcium carbonate deposits. 

CREATIONIST RESPONSES 

Two creationists have done much to provide a satis-
factory response to these objections against Flood geol-
ogy — geologists Dr Ariel Roth of the Geoscience Re-
search Institute (Loma Linda, California) and John 
Woodmorappe. Both agree that biological productivity does 
not appear to be the limiting factor. Roth10 suggests that in 
the surface layers of the ocean these carbonate-secreting 
organisms at optimum production rates could produce all 
the calcareous ooze on the ocean floor today in probably 
less than 1,000 or 2,000 years. He argues that, if a high 
concentration of foraminifera of 100 per litre of ocean water 
were assumed,11 a doubling time of 3.65 days, and an av-
erage of 10,000 foraminifera per gram of carbonate,12 the 
top 200 metres of the ocean would produce 20 grams of 
calcium carbonate per square centimetre per year, or at an 
average sediment density of 2 grams per cubic centimetre, 
100 metres in 1,000 years. Some of this calcium carbon-
ate would be dissolved at depth so the time factor would 
probably need to be increased to compensate for this, but 
if there was increased carbonate input to the ocean waters 
from other sources then this would cancel out. Also, re-
production of foraminifera below the top 200 metres of 
ocean water would likewise tend to shorten the time re-
quired. 

Coccolithophores on the other hand reproduce faster 
than foraminifera and are amongst the fastest growing 
planktonic algae,13 sometimes multiplying at the rate of 
2.25 divisions per day. Roth suggests that if we assume an 
average coccolith has a volume of 22 x 10-12 cubic centi-
metres, an average weight of 60 x 10-12 grams per 
coccolith,14 20 coccoliths produced per coccolithophore, 
13 x 106 coccolithophores per litre of ocean water,15 a di-
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viding rate of two times per day and a density of 2 grams 
per cubic centimetre for the sediments produced, one gets 
a potential production rate of 54cm (over 21 inches) of 
calcium carbonate per year from the top 100 metres (305 
feet) of the ocean. At this rate it is possible to produce an 
average 100 metre (305 feet) thickness of coccoliths as 
calcareous ooze on the ocean floor in less than 200 years. 
Again, other factors could be brought into the calculations 
to either lengthen or shorten the time, including dissolving 
of the carbonate, light reduction due to the heavy concen-
tration of these microorganisms, and reproducing coccoliths 
below the top 100 metres of ocean surface, but the net 
result again is to essentially affirm the rate just calculated. 

Woodmorappe16 approached the matter in a different 
way. Assuming that all limestones in the Upper Creta-
ceous and Tertiary divisions of the geological column are 
all chalks, he found that these accounted for 17.5 million 
cubic kilometres of rock. (Of course, not all these lime-
stones are chalks, but he used this figure to make the 'prob-
lem' more difficult, so as to get the most conservative cal-
culation results.) Then using Roth's calculation of a 100 
metre thickness of coccoliths produced every 200 years, 
Woodmorappe found that one would only need 21.1 mil-
lion square kilometres or 4.1% of the earth's surface to be 
coccolith-producing seas to supply the 17.5 million cubic 
kilometres of coccoliths in 1,600-1,700 years, that is, in 
the pre-Flood era. He also made further calculations by 
starting again from the basic parameters required, and 
found that he could reduce that figure to only 12.5 million 
square kilometres of ocean area or 2.5% of the earth's sur-
face to produce the necessary exaggerated estimate of 17.5 
million cubic kilometres of coccoliths. 

'BLOOMS' DURING THE FLOOD 

As helpful as they are, these calculations overlook one 
major relevant issue — these chalk beds were deposited 
during the Flood. Creationist geologists may have dif-

Scanning electron microscope (SEM) image of coccoliths in the 
Cretaceous chalk, Brighton, England (photo: Dr Joachim Scheven) 
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ferent views as to where the pre-Flood/Flood boundary is 
in the geological record, but the majority would regard 
these Upper Cretaceous chalks as having been deposited 
very late in the Flood. That being the case, the coccoliths 
and foraminiferal shells that are now in the chalk beds 
would have to have been produced during the Flood itself, 
not in the 1,600-1,700 years of the pre-Flood era as cal-
culated by Woodmorappe, for surely if there were that many 
around at the outset of the Flood these chalk beds should 
have been deposited sooner rather than later during the 
Flood event. Similarly, Roth's calculations of the required 
quantities potentially being produced in up to 1,000 years 
may well show that the quantities of calcareous oozes on 
today's ocean floors are easily producible in the time-span 
since the Rood, but these calculations are insufficient to 
show how these chalk beds could be produced during the 
Flood itself. 

Nevertheless, both Woodmorappe and Roth recognize 
that even today coccolith accumulation is not steady-state 
but highly episodic, for under the right conditions signifi-
cant increases in the concentrations of these marine mi-
croorganisms can occur, as in plankton 'blooms' and red 
tides. For example, there are intense blooms of coccoliths 
that cause 'white water' situations because of the coccolith 
concentrations,17 and during bloom periods in the waters 
near Jamaica microorganism numbers have been reported 
as increasing from 100,000 per litre to 10 million per litre 
of ocean water.18 The reasons for these blooms are poorly 
understood, but suggestions include turbulence of the sea, 
wind,19 decaying fish,20 nutrients from freshwater inflow 
and upwelling, and temperature.21 

Without a doubt, all of these stated conditions would 
have been generated during the catastrophic global up-
heaval of the Rood, and thus rapid production of carbon-
ate skeletons by foraminifera and coccolithophores would 
be possible. Thermodynamic considerations would defi-
nitely not prevent a much larger biomass such as this be-
ing produced, since Schadewald who raised this as a 'prob-
lem' is clearly wrong. It has been reported that oceanic 
productivity 5-10 times greater than the present could be 
supported by the available sunlight, and it is nutrient avail-
ability (especially nitrogen) that is the limiting factor.22 

Furthermore, present levels of solar ultraviolet radiation 
inhibit marine planktonic productivity.23 

Quite clearly, under cataclysmic Flood conditions, in-
cluding torrential rain, sea turbulence, decaying fish and 
other organic matter, and the violent volcanic eruptions 
associated with the 'fountains of the deep', explosive 
blooms on a large and repetitive scale in the oceans are 
realistically conceivable, so that the production of the nec-
essary quantities of calcareous ooze to produce the chalk 
beds in the geological record in a short space of time at the 
close of the Rood is also realistically conceivable. Vio-
lent volcanic eruptions would have produced copious quan-
tities of dust and steam, and the possible different mix of 
gases than in the present atmosphere could have reduced 
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ultraviolet radiation levels. However, in the closing stages 
of the Flood the clearing and settling of this debris would 
have allowed increasing levels of sunlight to penetrate to 
the oceans. 

Ocean water temperatures would have been higher at 
the close of the Flood because of the heat released during 
the cataclysm, for example, from volcanic and magmatic 
activity, and the latent heat from condensation of water. 
Such higher temperatures have been verified by evolution-
ists from their own studies of these rocks and deep-sea 
sediments,24 and would have also been conducive to these 
explosive blooms of foraminifera and coccolithophores. 
Furthermore, the same volcanic activity would have po-
tentially released copious quantities of nutrients into the 
ocean waters, as well as prodigious amounts of the C0 2 

that is so necessary for the production of the calcium car-
bonate by these microorganisms. Even today the volcanic 
output of C 0 2 has been estimated at about 6.6 million 
tonnes per year, while calculations based on past erup-
tions and the most recent volcanic deposits in the rock 
record suggest as much as a staggering 44 billion tonnes 
of C0 2 have been added to the atmosphere and oceans in 
the recent past (that is, in the most recent part of the post-
Flood era).25 

THE FINAL ANSWER 

The situation has been known where pollution in 
coastal areas has contributed to the explosive multiplica-
tion of microorganisms in the ocean waters to peak con-
centrations of more than 10 billion per litre.26 

Woodmorappe has calculated that in chalk there could be 
as many as 3 x 1013 coccoliths per cubic metre if densely 
packed (which usually isn't the case), yet in the known 
bloom just mentioned, 10 billion microorganisms per litre 
of ocean water equates to 1013 microorganisms per cubic 
metre. 

Adapting some of Woodmorappe's calculations, if the 
10% of the earth's surface that now contains chalk beds 
was covered in water, as it still was near the end of the 
Flood, and if that water explosively bloomed with 
coccolithophores and foraminifera with up to 1013 micro-
organisms per cubic metre of water down to a depth of less 
than 500 metres from the surface, then it would have only 
taken two or three such blooms to produce the required 
quantity of microorganisms to be fossilised in the chalk 
beds. Lest it be argued that a concentration of 1013 micro-
organisms per cubic metre would extinguish all light within 
a few metres of the surface, it should be noted that 
phytoflagellates such as these are able to feed on bacteria, 
that is, planktonic species are capable of heterotrophism 
(they are 'mixotrophic').27 Such bacteria would have been 
in abundance, breaking down the masses of floating and 
submerged organic debris (dead fish, plants, animals, etc.) 
generated by the flood. Thus production of 
coccolithophores and foraminifera is not dependent on sun-

light, the supply of organic material potentially supporting 
a dense concentration. 

Since, for example, in southern England there are three 
main chalk beds stacked on top of one another, then this 
scenario of three successive, explosive, massive blooms 
coincides with the rock record. Given that the turnover 
rate for coccoliths is up to two days,28 then these chalk 
beds could thus have been produced in as little as six days, 
totally conceivable within the time framework of the Flood. 
What is certain, is that the right set of conditions neces-
sary for such blooms to occur had to have coincided in full 
measure to have explosively generated such enormous 
blooms, but the evidence that it did happen is there for all 
to plainly see in these chalk beds in the geological record. 
Indeed, the purity of these thick chalk beds worldwide also 
testifies to their catastrophic deposition from enormous 
explosively generated blooms, since during protracted 
deposition over supposed millions of years it is straining 
credulity to expect that such purity would be maintained 
without contaminating events depositing other types of 
sediments. There are variations in consistency (see Ap-
pendix) but not purity. The only additional material in the 
chalk is fossils of macroscopic organisms such as ammo-
nites and other molluscs, whose fossilisation also requires 
rapid burial because of their size (see Appendix). 

No doubt there are factors that need to be better quan-
tified in such a series of calculations, but we are dealing 
with a cataclysmic Rood, the like of which has not been 
experienced since for us to study its processes. However, 
we do have the results of its passing in the rock record to 
study, and it is clear that by working from what is known 
to occur today, even if rare and catastrophic by today's 
standards, we can realistically calculate production of these 
chalk beds within the time framework and cataclysmic 
activity of the Hood, and in so doing respond adequately 
to the objections and 'problems' raised by the critics. 
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APPENDIX: 'Hardgrounds' and Other Fossils 

The English chalk beds consist of alternating thin hard 
layers and thicker soft layers. The thin hard layers (or 
'hardgrounds') are encrusted on their upper surfaces with 
mollusc shells, worm tubes and bryozoan (lace coral) skel-
etons and show the work of various boring organisms. 
Consequently, Wonderly1 insists that 

'it is thus obvious that during the formation of the 
chalk beds each hard layer was exposed to the sea 
water long enough to be bored by organisms and then 
encrusted by the animals which attached themselves. 
.. . This is of course also a record of the passage of 
many thousands of years . . . '. 

Wonderly thus sees this as evidence that Noah's Hood 
could not have deposited these chalk beds, and that the 
rock record took millions of years to form. 

Scheven2 is equally familiar with 'hardgrounds', in his 
experience in the German Muschelkalk of the so-called 
Middle Triassic. In his Flood geology model, Scheven 
places these strata, and the English chalk beds, into the 
immediate post-Flood era, but in no way does he see any 
evidence in these rocks for the thousands of years that are 
so 'obvious' to Wonderly. Indeed, Scheven agrees that 
the chalk accumulated via mass propagations amidst mass 
extinctions and catastrophe. Furthermore, he describes the 
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banding now observable in these chalk beds as due to trans-
port and redeposition of calcareous ooze by water. 

But what of the borings and encrusted shells and tubes? 
These are not necessarily the conclusive 'proof of thou-
sands of years Wonderly insists they are. Molluscs, worms 
and other marine life were left outside the Ark, some to 
survive the Flood, in their marine 'home'. Once the ex-
plosive blooms had generated the voluminous foraminiferal 
shells and coccoliths, these would then sink and be swept 
away by the Rood currents before being deposited in the 
alternating bands of the chalk beds. Other marine life 
would have been trapped by these surges and entombed 
alive, hence their presence in the chalk beds. In whatever 
moments they had before expiring, it is not inconceivable 
that some of these creatures would try to re-establish their 
living positions on whatever momentary surfaces they 
found themselves on. 
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