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Rapid growth 
of caves and 
speleothems

According to Michael Oard’s article 
“Rapid growth of caves and speleo-
thems: part 1—The excavation of the 
cave”,1 some secular scientists now 
realize that dissolution by carbonic 
acid is not a sufficient mechanism by 
which to explain the formation of the 
limestone caves we see. He explained 
several problems with this model. 
Those who recognize the limitations of 
the carbonic acid model are favouring 
a hypogenic (solution source located 
below the cave) sulfuric acid model of 
dissolution. There is evidence for such 
a process in some caves. For caves 
without such evidence, Palmer has 
written that “invading surface water 
tends to overwhelm the deep-seated 
process, or to modify the caves so that 
their pre-existing hypogenic features 
are masked”.2 Oard seems to embrace 
this sulfuric acid model, except he 
believes the acid came from the flood-
waters above, and his explanation for 
the lack of evidence is that “the dis-
solution products of sulfuric acid … 
could quite easily have been washed 
out during Flood drainage”.3

I personally believe that neither 
carbonic acid nor sulfuric acid disso-
lution alone, or together, would have 
been sufficient to produce the caves we 
see. Tectonic forces could have pro-
duced and enlarged fractures consider-
ably, according to Palmer.4 Once such 
enlarging fractures reached the surface 
of the Flood–covered strata, I believe 
water would have been drawn in by 
suction at a prodigious rate, resulting 
in rapid cavitation and erosion, pro-
ducing, in some cases, the tremendous 
cave passages we see in such plac-
es as Mammoth Cave, in Kentucky 
(figure 1); Hang Son Doong, in Viet 
Nam; and Deer Cave, in Borneo. This 

suction is the same phenomenon that 
may be seen by squeezing the bulb of 
a medicine dropper, placing it under 
water, then releasing the bulb. As the 
volume inside the dropper increases, 
water rapidly enters the bulb. How-
ever, a bulb that has not been squeezed, 
if put under water and not released 
while under water will allow no water 
to enter it. I believe that this suc-
tion action is the reason that we see 
evidence of rapid flow in caves that 
have only one entrance to the outside. 
Oard referred to such rapid flow with 
statements such as “high-speed flow 
of acidic water is shown by the large 
amounts of gravel, cobbles, and boul-
ders, not of carbonate, that are found 
in many caves [emphasis added]”3 
and “the chemical-rich water from the 
Flood would have raced through the 
joints, faults, and weaknesses in the 
bedding planes, rapidly dissolving the 
limestone and creating caves [empha-
sis added]”.3 I believe the effect here 
would not have been just rapid dis-
solution; but also rapid erosion, the 
two processes working together. The 
rapidity of the moving water would 
have greatly magnified the rate of dis-
solution by acid, as the products of 
the reactions would have been quick-
ly removed. This would not have left 
much in the way of evidence for sulfu-
ric acid dissolution. Once more, Oard 
stated: “Excavation was so rapid that 
the caves were already formed before 

the end of the planning event of the 
Abative Phase.”3

The case for the inadequacy of the 
carbonic acid model has been made by 
secular speleologists. But they have 
certainly not embraced the Flood mod-
el. They have found another model, 
which they believe has allowed them to 
maintain their faith in uniformitarian-
ism. Our task now is to demonstrate the 
inadequacy of the sulfuric acid model, 
so that it will become evident that these 
caves could not have been formed 
just by slow, gradual, dissolution over 
immense spans of time; but must have 
also been the result of massive, rap-
id erosion. I suppose that there have 
been studies of the dissolution rates of 
limestone in sulfuric acid. How long 
would it have taken to have formed 
the Big Room at Carlsbad Cavern by 
sulfuric acid alone, without erosion? 
What problems would there have been 
with this scenario? It seems to me that 
all significant enlargement by slow, 
gradual dissolution alone would have 
ceased long before such rooms would 
have enlarged to their present enor-
mous sizes. This would have been due 
to the products of dissolution (gypsum 
forming on the walls) interfering with 
the acid–limestone reactions. Another 
limiting factor would have been the 
dilution of the acid as it was used up in 
reacting and also by meteoric water. In 
addition, if one assumes a uniform rate 
of input of sulfuric acid solution into 
a room, and a uniform rate of output, 

Figure 1. Rotunda Room, Mammoth Cave National Park, Kentucky
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then, as the room enlarged, the water 
would have no longer been able to fill 
the rooms, resulting in a decrease of 
dissolution. Otherwise, as the room 
enlarged, in order for it to remain filled 
with water, the rate of flow would have 
to have increased. Yet, for these rooms 
that are now filled primarily with air, 
the rate has definitely decreased.

Oard stated that “during the Reces-
sional Stage there was widespread 
uplift, which was also a massive ero-
sional event on the surface of the con-
tinents”.3 This can be seen by many 
erosional features that he has so well 
documented. There are many subter-
ranean features that are also, in my 
opinion, evidence of rapid erosion. 
For example, some of the passages in 
Mammoth Cave, Kentucky, are tru-
ly enormous (see figure 1); yet they 
exhibit the smoothly rounded walls 
and ceilings that one would expect 
from huge volumes of water rushing 
through them. I also have documented 
many smoothly contoured features in 
my article on a much smaller cave, 
Hamilton Cave, West Virginia.5

An objection to erosion being a 
significant factor in speleogenesis is 
the fact that limestone, which is read-
ily dissolved by acid, is where we 
almost always find caves. If erosion 
is so important, then why aren’t other 
kinds of strata also riddled with caves? 
I believe that erosion is important, but 
that its combination with dissolution 
is also required. Also, are there other 
factors contributing to cave forma-
tion in limestone, as opposed to sand-
stone, shale, etc., besides its solubility 
in acid? Is limestone more susceptible 
to fracturing during uplift than other 
kinds of strata? Perhaps limestone con-
solidates faster and would therefore 
be more likely to fracture than to just 
bend when subjected to uplift pressure. 
I believe these possibilities need to be 
explored by experimentation.

Arthur Manning
Vineland, NJ  

UNITED STATES of AMERICA

 » Michael J. Oard replies:

I thank Art Manning for his com-
ments. At the time Palmer1 made this 
statement (1991), uniformitarian scien-
tists believed only about 10% of caves 
were excavated by sulfuric acid. New 
information from Klimchouck and oth-
ers indicates that probably more than 
50% were excavated by sulfuric acid.2 
The trend is in the right direction for 
recognizing all caves were excavated 
by sulfuric acid. For those caves that 
do not provide evidence, I suggest-
ed that the evidence could have been 
washed out.

Manning suggests that the exca-
vation of caves was by erosion of 
water when “such enlarging fractures 
reached the surface of the Flood–cov-
ered strata”. I presume this is the inter-
face of the strata and the floodwater. 
This presumably would have caused a 
fast flow of water into the strata, caus-
ing erosion, especially by cavitation. 
It looks to me that there would be a 
problem causing suction of floodwater 
down into the strata. The direction of 
flow would be determined by the fluid 
pressure gradient. Before uplift and 
cracking of the limestone, the fluid 
within the limestone would have been 
under the pressure of the floodwater 
and the overburden. As uplift occurred 
and water depth lessened, the pressure 
gradient should have been out from the 
sediment. We have a post-Flood analog 
of this situation in the rhythmites in the 
Walla Walla River Valley, Washington, 
USA, where a deep lake lasted for 5 
days. When it drained, clastic dikes 

were formed from the bottom to the 
top due to the decreasing pressure of 
the water.

Manning suggests that we need 
to ditch the sulfuric acid dissolution 
model. However, there is abundant 
evidence for such dissolution in many 
caves. And in a Flood model with for-
mation of expansion cracks, dissolu-
tion would be rapid. In reference to the 
Big Room in Carlsbad Cavern, there 
would also be erosion by water flow 
during dissolution, as in all caves, and 
it would not be slow when the whole 
area is rapidly uplifting out of the 
floodwater. The deposition of gyp-
sum would stop the sulfuric acid ero-
sion. Although there may be locations 
where gypsum is plastered against the 
walls of the cavern, I saw about 3 or 
4 metres on the bottom of the cavern 
in one location. This would not have 
stopped dissolution of the areas of the 
roof, walls, and the bottom not cov-
ered by gypsum. Of course, the reac-
tion with the limestone would have 
diminished the amount of sulfuric acid, 
and this could have eventually limited 
the growth of caves. I cannot see any 
meteoritic water affecting the origin 
of caves.

The reason we find caves mainly in 
limestone is because sulfuric acid will 
react with it, while in sandstone and 
shale with much quartz, sulfuric acid 
does not dissolve the quartz that makes 
up a high number of framework grains.

Michael J. Oard
Bozeman, MT

UNITED STATES of AMERICA
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