
TJ 18(2) 2004 83

Papers	 British	scriptural	geologists	in	the	first	half	of	the	nineteenth	century:	part	11.		John	Murray —	Mortenson 

Likely causes of 
the Ice Age
Andrew	Sibley	

Uniformitarian concepts for the cause of the Ice 
Age are inadequate in explaining the degree of 
cooling and variation in temperature, related to this 
world-changing event.  The most widely accepted 
explanation is based on the orbital-variation theory 
of Milankovitch.  However, the fluctuations in orbit 
are insufficient and most models invoke other 
unsubstantiated feedback mechanisms.  
Creationists have suggested atmospheric and 
oceanic effects of the Flood as the most likely cause 
of the Ice Age.  The massive amounts of volcanism, 
identified in Flood-related strata, indicate an obvious 
source of stratospheric dust and sulfates, capable of 
causing global cooling.  However, the atmospheric 
persistence of single volcanic events is short and 
significant on-going post-Flood volcanism would 
be required.  
An alternative cause of global cooling is loss of 
carbon dioxide (CO2) from the atmosphere to the 
oceans.  The Flood would have produced large-scale 
oceanic and atmospheric circulations, high levels of 
organic nutrients and increased water temperatures 
in the oceans.  These conditions are ideal for massive 
phytoplankton blooms, which would result in a net 
loss of CO2 from the carbon cycle and an increase 
in oceanic sulfate export to the atmosphere.
The combined loss of CO2 to the ocean and 
increased sulfate aerosols, from both volcanic 
and oceanic sources, could account for both the 
degree of cooling and its persistence over several 
centuries.

Milutin Milankovitch developed the idea that changes 
in Earth’s orbit relative to the sun were responsible for ice 
ages.  He published his work in 1920,1 although previous 
writers on this subject were Alphonse Adhemar (1842) 
and James Croll (1864).  There are in fact three changes 
in the earth’s orbit worthy of note with various periods.  
These are the eccentricity with an approximate period of 
100,000 years, the tilt with a period of 41,000 years, and 
the precession with a period of some 23,000 years.2  These 
changes in orbit are claimed to have led to a very gradual 
drop in northern-hemisphere temperature, with a glacial 
maximum some 20,000 years ago.  Milankovitch’s theory 

also proposes a gradual warming with the Ice Age ending 
approximately 8000 to 12,000 years ago.3    

During the 1950s and 1960s geologists preferred car-
bon-14 dating as the basis for measuring the Ice Age period, 
based partly on discrepancies between Milankovitch’s 
theory and geological findings.  However, many scientists 
now acknowledge that radiometric carbon-dating methods 
are far from perfect, and Milankovitch’s dating of the Ice 
Age is again accepted by non-creationist scientists as the 
best available.4

The main problems with Milankovitch’s dating of the 
Ice Age, have not disappeared, or been solved.  Changes 
in Earth’s orbit do not allow for sufficient cooling without 
invoking positive-feedback mechanisms, which are tenuous 
and poorly understood.5  Theoretical estimates suggest that 
the average global temperatures during the Ice Age itself 
were about 4°C or 5°C cooler than present-day levels.6,7  
Orbital variations are only expected to be capable of produc-
ing much smaller temperature changes, at a very gradual 
rate.  The theory of Milankovitch is also unable to explain 
the rapid changes in temperature indicated in the ice-core 
records, which are possibly evident in the sudden and cata-
strophic break up of large ice caps and ice dams.8–10  

But what might have caused the Ice Age, if changes 
in the earth’s orbit were not responsible?  Climatologists 
today recognize that releases of CO2 and other gases into the 
atmosphere, such as sulfur dioxide (SO2), are much more 
significant to our climate than changes in the earth’s orbit 
around the sun.11  Other suggestions for the cause of climate 
change have included the after-effect of an asteroid impact, 
or changes in the radiation flux emitted from the sun.12  

Michael Oard has developed an Ice Age model within a 
creationist timeframe.  He considers that release of volcanic 
dust and sulfate gas during the post-Flood period, along 
with loss of CO2 to the ocean were sufficient to produce 
this cooling.  Oard gives a ‘ballpark’ figure of 500 years for 
glacial maximum to occur, followed by 200 years of melt-
ing.13  However, Oard’s monograph gives a range from 174 
to 1,765 years to reach glacial maximum14 (earlier stated 
as 250 to 1,300 years).5,15,16  This timescale is determined 
by consideration of the heat balance of the land, ocean and 
atmosphere and takes into account variations in volcanic 
activity and other climatological assumptions.  

CO2 is widely recognized as having a major impact on 
global temperatures as a greenhouse gas,17 but the current 
scientific debate over global warming is both complex and 
uncertain with positive- and negative-feedbacks coming into 
play.  We need to recognize that climate-change feedback 
mechanisms are poorly understood and the science of global 
warming is complex.  The ideas presented here for the cause 
of the Ice Age, may or may not have significant lessons for 
our understanding of climate change today.  The overall 
ideas presented in this paper are shown in figure 1.
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The	cooling	effect	of	SO2	emissions
from	volcanic	activity

Flood models generally assume massive volcanic and 
tectonic activity, with vertical and horizontal movement of 
the earth’s plates causing oceanic water to flood over the 
continents.  While major tectonic activity would have ceased 
quickly at the end of the Flood, volcanic activity would have 
continued, although at a declining rate, possibly for several 
centuries.18  This would have thrown considerable silicate 
dust and sulfates into the atmosphere, with corresponding 
atmospheric cooling over this period.  Historical records 
show that volcanic emissions of sulfates and silicate dust 
have an immediate effect on global temperatures of a degree 
or more but the effect on global temperatures lasts only a 
few years.11  A moderate frequency of post-Flood volcanic 
events would be required to sustain a prolonged period of 
cooling.

Sulfate aerosols and dust are effective in cooling the 
earth’s atmosphere.  Sulfate aerosols and silicate dust reflect, 
or backscatter, incoming sunlight and reduce the amount 
of short-wave radiation reaching the earth’s surface.  Solar 
radiation can also be absorbed and reradiated by sulfate 
aerosols in the stratosphere.  In addition, sulfate aerosols 
will act as Cloud Condensation Nuclei (CCN); greater 
concentrations lead to more clouds with smaller cloud 
droplets and thus an increase in cooling effect from greater 
reflectivity.  Fortunately, SO2 and dust are washed out, or 
settle out quickly, often within a matter of months or a few 
years, even if thrown well up into the stratosphere.11  

In contrast, the effect of CO2 is 
to trap the heat of the earth in the 
atmosphere, causing an increase in 
temperature.  CO2 has a much longer 
residence time than SO2 under present 
atmospheric conditions and much 
more CO2 is released from volcanoes.  
However, the quantities released from 
eruptions are small, compared to that 
in the present atmosphere, and the 
cooling effect of sulfate aerosols and 
dust is far more dominant.  

Historical	volcanic	eruptions

Examination of recorded vol-
canic events shows the possible scale 
of cooling.  Mount Pinatubo erupted 
on 15 June 1991 and released some 5 
km3 of sulfates, ash and silicate dust 
to a height of 35 km, well into the 
stratosphere.  The erruption released 
about 20 million tonnes of SO2 with 
an observed cooling of about 0.5°C 
in global temperature.19  However, 

the cooling effect was only apparent for some 18 to 24 
months, with global temperatures soon returning to normal.  
Krakatoa, which left devastating results, is perhaps the most 
famous eruption.  This volcano erupted in 1883, with a 
global temperature cooling estimated at 1.2°C.  The effect 
on global temperatures from this eruption was noticeable 
for 5 years.20

Another historically recorded volcanic eruption is 
Tambora (1815), which ejected 150 km3 of dust high into 
the stratosphere.  Summer temperatures in North America 
were as much as 6°C cooler, with reports of a dimmed sun.  
In Europe, there were reports of crop failure, as summer 
temperatures remained 1.5°C below normal.11  The average 
decrease in northern-hemisphere temperatures was 0.5°C, 
with temperatures returning to normal after 24 months.  

The massive Yellowstone National Park caldera is 75 
km by 45 km in size.  Approximately 1,000 km3 of ash was 
ejected into the atmosphere during its eruption.  There is also 
evidence of older calderas in the Yellowstone Park, with the 
largest possibly ejecting 2,500 km3 of ash and dust.21  Other 
well-documented calderas from North America (with their 
estimated eruptive volumes of ash) include: La Garita Cal-
dera, Colorado (3,000 km3), Emory Caldera, New Mexico 
(1,450–2,050 km3), Bursam Caldera, New Mexico (1,400 
km3), Long Valley Caldera, California (600 km3) and Crater 
Lake Caldera, Oregon (75 km3).22  

While it has not been determined whether all these 
eruptions occurred during or after the Flood, it demonstrates 
the possible scale of atmospheric disruption.  In addition to 
the above list there are many other large calderas around 
the world.  Speculation over the size of atmospheric effects 

Figure 1.  The major geological, biological and chemical causes of post-Flood decrease in 
temperature.  This shows transfer of atmospheric CO2 to ocean sinks through phytoplankton 
blooms, and transfer of oceanic and volcanic sulfur compounds to the atmosphere, with enhanced 
oceanic sulfur concentrations following catastrophic tectonic events of the Noahic Flood. 
COS = carbonate sulfide, DMS = dimethylsulfide, CCN = cloud condensation nuclei, 
LWC = liquid water content.
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from the larger eruptions suggests a temporal 5°C reduction 
in average global temperature is likely,23 with the formation 
of ‘nuclear winters’ considered possible by some scientists.24  
It is important to note that comparisons between size of 
volcano and temperature decrease are not always consist-
ent, as the amount of sulfates released and the geographical 
location are more important than the amount of silicate dust, 
which settles out more quickly.11,25  

Given the scale of past volcanism and the historically 
measured effects, it is likely that volcanic emissions would 
have played a significant part in the formation of the Ice 
Age.

The	Dark	Ages	and	the	Little	Ice	Age

There has been much discussion about the events sur-
rounding the Dark Ages.  Evidence from tree-ring data 
shows that the climate was disturbed for about 15 years, with 
slower growth in trees from ad 536.26  There are also many 
historical records of crop failures from around the world, 
during this period.  Baillie has suggested that responsibility 
lies with an asteroid, or comet, impact.  David Keys and Ken 
Wohletz have proposed that a massive eruption caused the 
temperature drop.  Krakatoa may have been the culprit,27 
while others have proposed Rabaul in New Guinea.11

For a period of some 300 to 400 years from about ad 
1400, the earth, and especially the northern-hemisphere 
gradually cooled with an increase in North Atlantic sea 
ice and growth of alpine glaciers.  This is known as the 
Little, or Mini, Ice Age.  Some have proposed that it coin-
cided with the solar ‘Maunder Minimum’ of 1645 to 1715, 
although the evidence shows cooling was underway by 
around 1400.28  There is disagreement as to the extent of 
the proposed reduction in solar activity, with some sources 
suggesting that a 0.25% reduction was sufficient to give 
the necessary cooling,29 while other sources propose that 
the solar variation was only 0.14% and thus insufficient in 
magnitude and time,12 as the earth did not really recover until 
the mid-nineteenth century.  Warr and Smith compared the 

carbon-14 anomalies found in tree rings with the 
climatic record, and consider that a link between 
solar radiation and global temperatures is, at best, 
‘highly suggestive’.30  

Warr and Smith also compare the Little Ice Age 
with volcanic activity and comment that: 

‘Some historic cool intervals in the 
Holocene, such as the Little Ice Age, corre-
spond to periods of enhanced ice-core sulfate 
values, so there may be a link between vol-
canism and climatic change on the decade to 
century time-scale.’31

 Warr and Smith also note that the recorded 
volcanic activity appears insufficient in accounting 
for all the measured cooling.

Recent studies have suggested that global 
warming may actually lead to cooler climates in 
north-west Europe.32  It is suggested that the North 

Atlantic Ocean Circulation may change as less water sinks 
in the Norwegian Sea.  This would have the effect of driv-
ing the Gulf Stream further south and would actually make 
the European climate colder.  It is therefore possible that 
changes in ocean current led to the Little Ice Age, although 
this remains uncertain. 

The	cooling	effect	of	reduced	CO2	in	the	air	

Another possible cause of global cooling is the loss 
of atmospheric CO2 to the oceans through a combination 
of nutrient-rich seas and phytoplankton blooms—mostly 
foraminera and coccolithophores.33  It is widely recognized 
by climate-change scientists that the CO2 flux between 
ocean and atmosphere is dependent on changes in water 
temperature, surface mixing and phytoplankton blooms.  
The Intergovernmental Panel on Climate Change (IPCC) 
scientific assessment commented: 

‘Carbon dioxide is transferred from the atmos-
phere into the interior of the ocean by the physical 
pump mechanism …  caused by differences in the 
partial pressure of carbon dioxide in the ocean and 
the lowest layers of the atmosphere.  Furthermore 
the annual ventilation of the seasonal boundary 
layer from the surface mixed-layer controls the 
efficiency of the biological pump by which ocean 
plankton convert dissolved carbon dioxide into 
particulate carbon, which sinks into deep water.  
These two pumps are responsible for extracting 
carbon dioxide from the global cycle for periods in 
excess of a hundred years.  The ocean branch of the 
carbon cycle involves a flux of carbon dioxide from 
the air into the sea at locations where the surface 
mixed layer has a partial pressure of CO2 lower 
than the atmosphere and vice versa.  Mixed-layer 
partial pressure of CO2 is depressed by enhanced 
solubility in cold water and enhanced plankton 
production during the spring bloom.  The rate of 
gas exchange depends on the air-sea difference 

	 Likely	causes	of	the	Ice	Age —	Sibley Likely	causes	of	the	Ice	Age —	Sibley
Ph

ot
o 

by
 N

A
SA

.

The volcanic eruption of Tambora is 1815 caused temperature drops around 
the world.
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in partial pressure of CO2 and a coefficient which 
increases with wind speed.’ 34

 It has long been hypothesized that iron is a major 
limiting nutrient in ocean water, and a number of leading 
scientists have proposed that an increase in iron within the 
ocean would have a dramatic effect in lowering atmospheric 
CO2 concentrations.  Vardiman quotes John Martin as say-
ing:  ‘Give me half a tanker of iron and I’ll give you an ice 
age!’33  Vardiman highlights two studies carried out in the 
Pacific in 1993 and 1995 in which large areas of ocean were 
seeded with iron sulfate.35,36  This led to a doubling of plant 
biomass and a four-fold increase in phytoplankton produc-
tion with the ocean visibility reduced to about 2 metres.  
The partial pressure of CO2 in the air above this area was 
reduced significantly within 48 hours, although to only 10% 
of the possible reduction, if all available nutrients had been 
used up.37  Control experiments in containers were much 
more vigorous, which suggested that, in the open ocean 
experiments, the iron was sinking out of the photic zone 
or becoming unusable through some other means.  Other 
nutrients that limit phytoplankton production within the 
ocean include nitrates and phosphates.

More recent studies have shown that phytoplankton pre-
fer iron already bound in organic molecules.38,39  Prokaryotic 
phytoplankton, which are common in oceanic waters, prefer 
iron bound in compounds called siderophores.  Another 
type, eukaryotic phytoplankton, common in rich coastal 
waters, prefer iron linked to porphyrins, similar in structure 
to chlorophyll and hemoglobin.  Both of these chemicals 
are of organic origin and all types of phytoplankton find 
inorganic iron much harder to utilize.

Phytoplankton	blooms	during	the	Flood

The oceans of the Flood and post-Flood periods would 
have been filled with decaying organic material, and the 
resulting organic, iron-rich chemicals would have enabled 
massive phytoplankton blooms to grow.  In addition, the 
ocean would have been well mixed by tremendous con-
vective activity as a result of the warmed ocean floor (due 
to the tectonic and volcanic activity).  The effect of this 
large-scale oceanic mixing would be a continuing mas-
sive supply of nutrients and CO2 within the ocean’s photic 
zone, to maintain growth of phytoplankton blooms.  Even 
though the post-Flood warm water would depress CO2 flux 
to the ocean, it would have been swamped by the effect of 
phytoplankton blooms taking up carbon and thus reduc-
ing the partial pressure of CO2 in the surface waters.  The 
oceanic convection would also have transferred heat to the 
atmosphere to drive tropospheric convective currents.  It is 
reasonable to assume that conditions would have been ideal 
for continued rapid growth of phytoplankton, with huge loss 
of atmospheric CO2.  

The ocean surface water biomass is relatively small 
today, estimated at 5 billion tonnes of carbon (table 1) but 
it has a very high turnover with phytoplankton grazed by 
zooplankton and remains falling through the ocean as de-

tritus.  Massively increased phytoplankton blooms would 
have produced an intense ‘rain’ of carbonate debris to the sea 
floor.  The skeletons of coccolithophores and foraminifera 
are primarily calcium carbonate (CaCO3).  Normally, when 
they die they sink to the bottom and the CaCO3 dissolves 
in the cooler ocean bottom.  However, with a warm ocean 
throughout, and the high rate of CaCO3 production, most 
CaCO3 would not have gone back into solution at lower 
levels but settled out as sediment on the ocean floor.40  Such 
a massive transfer of atmospheric CO2 to the ocean sediment 
may have had a more prolonged and stable cooling effect 
on global temperatures than increased SO2 from volcanic 
emissions.  Massively increased phytoplankton blooms, 
because of the Flood, would also account for the Cretaceous 
rock layers as discussed by Snelling,41 Woodmorappe42 and 
Roth.43  

Roth highlighted the fact that observed blooms of phy-
toplankton in Oyster Bay, Jamaica, can reach densities of 10 
billion micro-organisms per litre of ocean water, probably 
caused by nutrients washed, or blown, from the land.44  This 
is some 100 millions times more than normal concentrations.  
If such blooms were in evidence during the Flood, then it 
is possible that the Cretaceous sediments would have been 
laid down in a matter of days.  Snelling gives a minimum 
estimate of 6 days for the formation of the chalk cliffs of 
Southern England,41 although this may feasibly be stretched 
out over several months of the latter Flood period.  

The	carbon	balance

Some of the deep-ocean carbonate sediments may have 
continued to accumulate for a period of decades or several 
hundred years, until the deep ocean was cool enough to 
cause carbonate to go back into solution at lower levels.  
Full utilization of the limiting nutrients by phytoplankton 
would also have caused the CO2 flux to reverse at some stage 

The pale shades of swirling phytoplankton blooms in the Black 
Sea contrast with the dark water of the adjacent Sea of Marmara 
(bottom left).  
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with the cessation of the blooms and carbonate ‘rain’.  As 
polar oceans cooled during the Ice Age, water near coastal 
margins would have begun to sink with the formation of 
the present ocean circulation.  The effect of increased cold 
water at depth would have reduced the alkalinity of the 
ocean, with carbonate debris going back into solution as 
the Carbonate Compensation Depth (CCD) rose higher.40  
This would have reversed the net transfer of CO2 from air 
to sea, increasing the CO2 concentration in the atmosphere 
once again, and warmed the earth sufficiently to help melt 
the ice layers.  

The sheer scale of the volumes involved are presented in 
table 1.45  According to estimates, there is in excess of 2,000 
times as much carbon locked up in carbonate rock layers 
as there is in the present-day ecosystem.  If the present-day 
atmospheric CO2 concentration of 0.03% is multiplied 2,000 
times, we would have a pre-Flood CO2 concentration ap-
proaching 60%, which is extremely unrealistic.  It must be 
assumed that some of the 90 million billion tonnes of carbon 
existed in sedimentary layers prior to the Flood, before being 
reworked into later sediments.  It is possible that consider-
ably more CO2 was released from volcanic activity during 
this period than the 44 billion tonnes quoted by Snelling.41  
However, trying to separate out the CO2 that was present 
in the pre-Flood ecosystem and sinks from that which was 
released during the Flood period itself is problematic.  Roth 
also suggests that uniformitarian estimates of carbonate 
sediment are far too high with the average deep-ocean sedi-
ment layer around 400 metres thick.43 

Woodmorappe gives an estimate of 17.5 million km3 of 
carbonate rock in the Upper Cretaceous and Tertiary layers.42  
This equates to 4.2 million billion tonnes of carbon.46  If this 
were in the pre-Flood ecosystem it would give one hundred 
times more atmospheric carbon than in the present-day at-
mosphere, implying a 3% concentration, or 70,000 billion 
tonnes.  This estimate may be at the low end of possible 
estimates if other carbonate rock layers are considered.  If 
this data is applied to a recent 
global Flood model, it implies 
that the pre-Flood environ-
ment was hugely enriched 
in carbon in comparison to 
the present day.  This also 
has implications for our un-
derstanding of the pre-Flood 
atmosphere, but discussions 
over its composition is beyond 
the scope of this paper.

Large changes in atmos-
pheric composition may have 
occurred as a result of the 
Flood, with massive loss of 
CO2 to ocean sediments.  The 
current rate of flux of CO2 
between the atmosphere and 
ocean shows an approximately 

equal exchange each way of approximately 100 billion 
tonnes per year.  Determining the rate of flux from air to 
ocean during the Flood and its immediate aftermath is dif-
ficult, although the scale of observed phytoplankton blooms 
makes a significant increase in flux rates feasible.  CO2 
concentrations may have fallen off exponentially as the 
partial pressure reduced significantly below present-day 
levels, as a result of these massive phytoplankton blooms.  
CO2 would also have been lost to the recovering plant bio-
mass on land.  

It is interesting to note that the IPCC assessment sug-
gests historic CO2 levels of 200 parts per million during the 
Ice Age,47 which is approximately 70% of the pre-industrial 
value of the last 800 years.48,49  Such a reduction in CO2 
would have allowed significant cooling of the planet.  

Additional	atmospheric	cooling	from	oceanic	
sulfur	emissions

When certain types of phytoplankton, such as coccol-
ithophores, die or are eaten by zooplankton, dimethyl-sul-
foniopropionate (DMSP ((CH3)2S

+C2H5COO–)) is released 
into the ocean where it breaks down into dimethyl-sulfide 
(DMS—(CH3)2S).50  While a large part of the DMS re-
mains in the ocean where it is recycled, a significant part 
escapes into the air.  This release to the air occurs mostly 
where and when blooms of phytoplankton are observed.51  
Smaller amounts of DMS are released by land vegetation, 
and hydrogen sulfide (H2S)is also released by the actions 
of bacteria on rotting organic matter.

In the troposphere, DMS oxidizes to sulfate aerosols.  
These aerosols then combine into tiny sulfurous particles 
through photochemical reactions to form Cloud Condensa-
tion Nuclei (CCN).  With a greater concentration of natural 
CCN over oceanic water, cloud droplets become smaller in 
size.  These smaller nuclei increase the albedo of the cloud 

Present day carbon sinks Billion tonnes of carbon (x109t)
Atmosphere 700
Biosphere Land: Plant biomass 550

Marine: Phytoplankton 5
Marine: Zooplankton, fish, 
etc.

5

Land: Dead organic matter as 
soils and detritus

1,200

Oceans Marine: Organic residues and 
sediments

3,000

Dissolved in surface ocean 500
Dissolved in deep ocean 34,000

Rock Locked in carbonate rocks 90,000,000
Locked in fossil fuels 10,000

Table 1.  Present-day carbon sinks (after Porteous)45
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cover, with greater atmospheric cooling effects.52  From 
studies of ship exhausts, Radke et al. have shown that 
an increase in sulfate aerosol pollution leads to a greater 
number of smaller cloud droplets and to an increase in the 
cloud Liquid Water Content (LWC), with a likely increase 
in cloud albedo.53  

Incidentally, greater LWC is probably a result of less 
water being washed out as drizzle.  However, higher LWC 
may increase precipitation through the sub-zero Bergeron-
Findeisen process,54 when cloud is lifted and cooled along 
frontal boundaries, over hills, and from convective proc-
esses.  Differences in vapour pressure between ice and water 
surfaces mean ice crystals grow rapidly at the expense of 
water droplets in sub-zero clouds.  Thus, higher cloud CCN 
and LWC may have produced heavier precipitation over ice 
layers during the Ice Age period than current creationist 
estimates allow.  

Another study by Lindzen et al.55 has shown that 
warmer Sea Surface Temperatures (SST) also affects the 
type of cloud produced.  A warmer SST gives more energy 
for the formation of convective clouds, with a reduction 
in high-level cirrus cloud and an increase in rainfall.  As a 
result, long-wave radiation is allowed to escape more eas-
ily from the earth over warmer seas, which has a positive 
cooling effect.  

With extensive phytoplankton blooms, the scale of DMS 
emissions into the air would likely have been significantly 
greater than the present rate of 40 millions tonnes per year.56  
When converted to SO2, the present rate is roughly equal to 
the annual rate emitted from the burning of fossil fuels,51 
and twice the amount released by Mount Pinatubo.  The 
massive amount of submarine volcanic deposits and sulfide 
emissions from the massive tectonic events during the Flood 
period would have greatly enriched the oceans in sulfur 
compounds.57  Thus, the quantity of available sulfur would 
not have been a limiting condition.  The release of sulfur 
compounds to the atmosphere through the ocean may have 
been more significant in terms of post-Flood global cooling 
than direct atmospheric volcanic release.  

In addition to DMS, carbonyl sulfide (COS) is pro-
duced by the effect of photochemical reactions on organic 
matter in the surface water.  COS is the dominant sulfate 
aerosol in the atmosphere today.  It is relatively inert and 
escapes readily into the air, passing largely unchanged to 
the stratosphere,58 where it is converted to sulfate aerosols 
by sunlight.59  It is likely that during the post-Flood period, 
with vigorous atmospheric convection and greatly enriched 
oceanic sulfur compounds, stratospheric COS concentra-
tions were significantly increased.

Modelling	of	global	cooling

Larry Vardiman has modelled the likely post-Flood 
(SST) and considered their effect on rainfall60 and extreme 
convection.61  The increased Convectively Available Po-
tential Energy (CAPE) would be able to carry tropospheric 
aerosols well into the stratosphere, creating greater precipi-

tation in most maritime parts of the world. 
The residence time of sulfate aerosol in the troposphere 

is only a few days or weeks, while the residence half-life 
of stratospheric sulfur aerosols is about one year.17  These 
aerosols would have been washed back to the surface 
relatively quickly during the Ice Age for recycling by the 
phytoplankton.  With 70% of the world covered by ocean, it 
is likely that the level of sulfate compounds in the post-Flood 
ecosystem would have been reduced only slowly, perhaps 
over decades as sulfate aerosols eventually became locked 
in sulfate sinks.  Enriched concentrations of oceanic sulfur 
compounds post-Flood, and phytoplankton blooms would 
have maintained higher atmospheric loading of sulfate 
aerosols for some time.

Trying to quantify these changes is not easy, but Oard’s 
calculated range provides a very useful starting point.  If 
we assume that sulfate aerosol from oceanic sources were 
equally important in terms of global cooling, as volcanic 
sources during the post-Flood period, then the reduction in 
solar radiation absorbed by the earth-atmosphere system 
may be increased to 50% from Oard’s assumed estimate of 
25%.  This would bring the period to glacial maximum down 
to 309 years post-Flood, based on Oard’s range of values.14  
It may also be assumed that changes in cloud physics and 
loss of CO2 allowed greater long wave radiation to escape 
to space.  However, changes to Oard’s outgoing radiation 
assumptions are not accounted for in this calculation.

It is important to point out that not all chemical aero-
sols produce cooling.  Nitrous oxide (NO), for instance, 
is a greenhouse gas, which is also released into the air 
during massive organic growth.62  Methane (CH4), another 
greenhouse gas, would also have been released from rotting 
vegetation and bacteria after the Flood, and helped limit 
global cooling.  The effects of these gases are not accounted 
for in this paper.  Other changes in albedo during the post-
Flood period would also have had significant effect on the 
earth’s climate, but a full discussion is beyond the scope 
of this paper. 

Conclusion

The effects of current atmospheric positive- and nega-
tive-feedback mechanisms are quite small, and observed 
changes in cloud physics and sulfate aerosol appear to 
partially mitigate the warming effects of the currently 
increasing levels of CO2.  Thus, the standard theory of ice 
age formation, which requires large feedback effects work-
ing on small climate changes due to orbital variations, is 
inadequate, and lacking in direct evidence, to explain the 
reduction in global temperatures during the Ice Age.  

In contrast, the post-Flood conditions described in this 
paper involve catastrophic changes in atmospheric chemis-
try, which would have caused significantly greater changes 
in global temperature.  Following the Flood, increases in 
sulfate aerosols, changes in cloud physics and reduced at-
mospheric CO2 levels would have had a combined positive 
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cooling effect.  
Evidence from historic volcanic activity shows that 

sufficient emissions of sulfate aerosols and dust would 
provide the necessary cooling to account for an ice age.  
However, single volcanic eruptions cannot account for the 
persistence of temperature falls necessary for an ice age to 
form.  The atmospheric effect of the largest recorded events 
could possibly be extrapolated up to a maximum of about 
15 years.  Thus, a series of ongoing massive eruptions in 
the post-Flood period would be required.  

A significant alternative source of sulfate aerosols during 
the post-Flood period would have been oceanic production 
of DMS and COS, resulting from a combination of warmer 
ocean temperatures, large-scale ocean mixing and large 
quantities of organic nutrients and sulphides.  

The loss of atmospheric CO2, as a result of nutrient-rich 
seas enabling phytoplankton blooms, is also considered a 
significant factor in post-Flood cooling.  Carbonate sedi-
ments from both the Flood and post-Flood periods may well 
bear witness to this massive sink in the carbon cycle.  

Precipitation rates would also have been greater dur-
ing the immediate post-Flood period, with warmer oceanic 
surface temperatures producing increased convection to-
gether with greater concentration of cloud CCN and LWC.  
This would result in increased long-wave radiation from 
the earth’s surface and more sunlight being reflected back 
to space from the clouds.  Both these effects would cause 
enhanced planetary cooling.

Loss of atmospheric CO2, plus additional DMS and 
COS, would have a longer-lasting and more stable effect 
on global cooling than volcanic emissions alone.  These 
combined effects could account for the amount of cooling 
necessary for an ice age to form, and its persistence over 
several centuries.  

With the combined effects from CO2, sulfates and posi-
tive feedback mechanisms the ‘ballpark’ figure of 500 years 
for glacial maximum determined by Oard may potentially be 
reduced.  A reduced figure of around 300 years is considered 
feasible from Oard’s estimated range under the scenario 
presented in this paper.  

References:

1. Milankovitch, M., Theorie Mathematique des Phenomenes Thermiques 
produits par la Radiation Solaire, Gauthier–Villars Paris, 1920.

2. Warr, K. and Smith, S,. Science Matters: Changing Climate, The Open 
University, pp. 52–63, 1995.

3. Warr and Smith, ref. 2, pp. 47–51.

4. Oppenheimer, S., Eden in the East, The Drowned Continent of Southeast 
Asia, Weidenfeld and Nicolson, London, p. 25, 1998.

5. Oard, M.J., The Ice Age and the Genesis Flood, Impact 168, ICR, 
June 1987.

6. Warr and Smith, ref. 2, p. 50.

7. World Meteorological Organisation/United Nations Environmental Panel, 
Intergovernmental Panel on Climate Change, Climate Change—IPCC Sci-

entific Assessment, WMO/UNEP, Cambridge University Press, p. 202, 1990.

8. Shaw, J. et al., The channelled Scabland; back to Bretz? Geology 27:
605–608, 1999.

9. Oard, M.J., Only one Lake Missoula flood, TJ 14(2):14–17, 2000.

10. Oard, M.J., Evidence for only one gigantic Lake Missoula flood; in: 
Ivey, Jr., R.L. (Ed.), Proc. 5th Int. Conf. Creationism, Creation Science 
Fellowship, Pittsburgh, Vol. 2, pp. 219–231, 2003.

11. Warr and Smith, ref. 2, pp. 67–71.

12. Warr and Smith, ref. 2, pp. 63–67.

13. Interview with Michael Oard by Carl Wieland, tackling the big freeze, 
Creation 19(1): pp. 42–43, 1996.

14. Oard, M.J., An Ice Age Caused by the Genesis Flood, ICR, El Cajon, 
pp. 199–210, 1990.

15. Oard, M.J., An Ice Age within the biblical time frame; in Walsh, R.E., 
Brooks, C.L. and Crowell R.S. (Eds.), Proc.1st Int. Conf. Creationism, 
Creation Science Fellowship, Pittsburgh, pp. 157–164, 1986.

16. This paper broadly accepts the assumptions inherent in Oard’s calculations 
and I recognize that the extreme figures are considered unlikely.

17. WMO/UNEP IPCC, ref. 7, p. 64.

18. Oard, M.J. Wild ice-core interpretations by uniformitarian scientists, TJ 
16(1):46 and fig. 2, 2002.

19. The cataclysmis 1991 eruption of Mark Pinatubo, Phillipines; <http:
//www.wrgis.wr.usgs.gov/fact-sheet/fs113-97/>. [USGS website fact 
sheet, May 2003].

20. Simkin, T. and Fiske, R.S., Krakatau, 1883: The Volcanic Eruption and 
Its Effects, Prentice Hall & IBD, 1984; <www.luminet.net/~wenonah/
history/keffects.htm>.  Notes by Scott Rowland, 3 June 2003.

21. Smith, R.B. and Christiansen, R.L., Yellowstone Park as a window on 
the earth’s interior, Scientific American 242:104–117, February 1980. 
[Quoted in: Austin, A.S., The declining power of post-Flood volcanoes, 
Impact 302, ICR, August 1998].

22. Spara, F.J. and Crisp, J.A., Eruption volume, periodicity and caldera area: 
relationships and inferences on development of compositional zonation 
in silicic magma chambers, J. Volcanology and Geothermal Research 11:
169–187, 1981. [Quoted in: Austin, A.S., The declining power of post-
Flood volcanoes, Impact 302, ICR, August 1998].

23. Dzurisin, D., Christiansen, R.L. and Pierce, K.L., Yellowstone: restless 
volcanic giant, volcano hazards fact sheet, USGS Open-File Report 95:
59, 1995. [Quoted in: Dunn, J., The influence of volcanic activity on 
large-scale atmospheric processes: a discussion, Weather 59(2):46–49, 
2004.] 

24. Dunn, J., The influence of volcanic activity on large-scale atmospheric 
processes: a discussion, Weather 59(2):46–49, 2004.

25. The amount of silicate dust can be retrospectively estimated from ground 
deposits, while estimating the amount of sulfates, many years after is more 
difficult.

26.   Baillie, M.G.L., Dendrochronology raises questions about the nature of 
the AD 536 dust-veil event, The Holocene 4:212, 1994. 

27. Keys, D., Catastrophe: An Investigation into the Origins of the Modern 
World, Arrow, UK, 1999; <www.lanl.gov/worldview/news/releases/
archive/00-165.html>, 11 June 2003.

28. WMO/UNEP IPCC, ref. 7, p. 201.  Incidentally, for several hundred years 
prior to this cooling, Europe appears to have enjoyed the warmth of the 
Medieval Warm Period.  

29. Lean, J. [solar physicist Naval Research Laboratory Washington]; in: 
Cutler, A., The Little Ice Age, when global cooling gripped the world, 
The Washington Post, 13 August 1997.

30. Warr and Smith, ref. 2, p. 67.  The longer-term climate record is based 
on uniformitarian principles and therefore considered unreliable in a 

	 Likely	causes	of	the	Ice	Age —	Sibley Likely	causes	of	the	Ice	Age —	Sibley



TJ 18(2) 200490

Papers	 Likely	causes	of	the	Ice	Age —	Sibley 

creationist model.  

31. Warr and Smith, ref. 2, p. 67.  While evidence from these shallow ice core 
samples may be considered reliable, comparisons using deeper ice core 
samples are based on a uniformitarian timescale and are thus incompatible 
with a creationist model.

32. Joyce, T., The heat before the cold, New York Times, 18 April 2002.  
In: Woods Hole Oceanographic Institution website <www.whoi.edu/
institutes/occi/currenttopics/abruptclimate_joyce_oped.html>, April 
2004.

33. Vardiman, L., Global warming and the Flood, Impact 294, ICR, Dec 1997.

34. WMO/UNEP IPCC, ref. 7, p. 76.

35. Martin, J.H. et al., Testing the iron hypothesis in ecosystems of the 
equatorial Pacific Ocean, Nature 371:123–129, 1994.

36. Coale, K.H. et al., A massive phytoplankton bloom induced by an 
ecosystem-scale iron fertilization experiment in the equatorial Pacific 
Ocean, Nature 383:495–501, 1996.

37. Watson, A.J. et al., Minimal effect of iron fertilization on sea-surface 
carbon dioxide concentrations, Nature 371:143–145, 1994.

38. Hutchins, D.A., Witter, A.E., Butler, A. and Luther, G.W., Competition 
among marine phytoplankton for different chelated iron species, Nature 
400:858–861, 1999.

39. Cooper, P., Iron brew to douse global warming? NatureScience Update, 26 
August 1999;   <www.nature.com/nsu/990826/990826-3.html>, 7 April 2004.

40. The Open University, Seawater: its Composition, Properties and 
Behaviour, pp. 111–113, Pergamon Press, UK, 1989.  In the deep ocean 
today, CaCO3 debris dissolves back into the ocean water at colder 
temperatures.  The depth at which this begins to occur is known as 
the lysocline and the level of full dissolution is called the Carbonate 
Compensation Depth (CCD).  The CCD lowers with more intense 
carbonate ‘rain’ and thus the warm Flood and post-Flood ocean bottom 
would have remained super-saturated with respect to carbonate particles, 
resulting in deposition of chalk beds.

41. Snelling, A.A., Can flood geology explain thick chalk layers? TJ 8(1):
11–15, 1994.

42. Woodmorappe, J., The antediluvian biosphere and its capability of 
supplying the entire fossil record; in: Walsh, R.E., Brooks, C.L. and 
Crowell R.S. (Eds.), Proc.1st Int. Conf. Creationism, Creation Science 
Fellowship, Pittsburgh, Vol. 2, pp. 205–218, 1986.

43. Roth, A.A., Are millions of years required to produce biogenic sediments 
in the deep ocean? Origins 12(1):48–56, 1985.

44. Seliger, H.H., Carpenter, J.H., Loftus, M. and McElroy, W.D., Mechanisms 
for the accumulation of high concentrations of dinoflagellates in a 
bioluminescent bay, Limnology and Oceanography 15:234–245, 1970.  
[Quoted in: Roth, ref. 43].

45. Oceans and the global Carbon Cycles, Biochemical Ocean Flux Study, 
BOFS Office, Plymouth Marine Laboratory, May 1987. [In: Porteous, A., 
Dictionary of Environmental Science and Technology, 2nd ed., pp. 63–67, 
Wiley, 1996].

46. Based on Woodmorappe’s and Roth’s density assumptions and taking the 
atomic mass of carbon as 12 with molecular mass of calcium carbonate 
being 100.

47. WMO/UNEP IPCC, ref. 7, p. 124.

48. Warr and Smith, ref. 2, p. 78.

49. Barnola, J.M., Raynaud, D., Korotkevith, Y.S. and Lorius C., Vostok ice 
core: a 160,000 year record of atmospheric CO2, Nature 329:408–414, 
1987. [Quoted in: WMO/UNEP IPCC, ref. 7, p. 11.]  This figure is based 
on long-age estimates from the Vostok Antarctic ice core, and the assumed 
dating is not acceptable in a creationist context.  

50  The Open University, ref. 40, pp. 135–136.

51. Spokes, L. Sulfur gases, Espere website: <www.atmosphere.mpg.de/enid/

1vk.html>, April 2004.

52. Ayes, G.P., Ivey, J.P. and Gillett, W., Coherence between seasonal cycles 
of dimethyl sulphide, methanesulphonate and sulfate in marine air, Nature 
349:404–406, 1991.

53. Radke, L.F., Coakley Jr, J.A. and King, M.D., Direct and remote sensing 
observations of the effects of ships on clouds, Science 246:1146–1149, 
1989.  [Quoted in: WMO/UNEP IPCC, ref. 7, p. 65.]

54. Barry, R.G. and Chorley, R.J., Atmosphere, Weather and Climate, 4th ed., 
U.P., Methuen, London, New York, pp. 79–83, 1982.

55. Lindzen, R.S., Ming-Dah, C. and Arthur, Y.H., Does the earth have an 
adaptive infrared iris? Bulletin of the American Meteorological Society 
82:417–432, March 2001.

56. The Open University, ref. 40, p. 98.

57. Holt, R., Late Cainozoic Flood/post-Flood boundary, TJ 10(1):140–142, 
1996.

58. WMO/UNEP IPCC, ref. 7, p. 33.

59. Spokes, L., Other climatically important gases from sea water – 2, Espere 
website: <www.atmosphere.mpg.de/enid/1da.html>, April 2004.

60. Vardiman, L., Numerical simulation of precipitation induced by hot 
mid-ocean ridges; in: Walsh, R.E. (Ed.), Proc. 4th Int. Conf. Creationism, 
Creation Science Fellowship, Pittsburgh, pp. 595–605, 1998.

61. Vardiman, L., Did hypercanes devastate the earth during the great Flood? 
Acts and facts 32(2) ICR, February 2003. 

62. WMO/UNEP IPCC, ref. 7, p. 25–27.

Andrew Sibley is a meteorologist working with the Met 
Office in the UK as a weather forecaster and environmental 
scientist.  He was awarded a BSc honours degree in 2000, 
and is working towards an MSc in Environmental Decision 
Making with the Open University.  He is a member of the 
Creation Science Movement in the UK.


