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What is the origin 
of carbonates 
in sedimentary 
rocks?
Michael J. Oard

Carbonate rocks are defined as 
rocks that contain more than 50% 

carbonate by weight. They are mainly 
limestone and dolomite.1 Carbonates 
are considered chemical sedimentary 
rocks formed out of solution through 
various chemical processes. Most 
carbonates were deposited by physical 
processes such as debris flows during 
the Flood. These are mostly the fine-
grained or mud deposits. Some form 
from the skeletons of microorganisms. 
Limestone, CaCO3, is composed 
mainly of calcite or aragonite, dif-
ferent polymorphs of CaCO3 with 
a different atomic arrangement. 
Dolomite is calcium and magnesium 
carbonate, CaMg(CO3)2. The rock 
is called dolostone, but geologists 

often refer to dolostone as dolomite. 
To be considered a dolostone, 50% 
of the carbonate must be the mineral 
dolomite. If the calcite has less, but a 
still appreciable amount of, Mg, it is 
considered a high Mg calcite. 

Although estimates have varied, 
carbonates make up 20–25% of all 
sedimentary rocks.2 Carbonates are 
quite variable and are often layered 
with or interbedded with other types of 
sedimentary rocks. They also form one 
of the main types of cement for sedi-
mentary rocks. Carbonates are found as 
low as the Archean, but they are most 
abundant in the late Proterozoic and 
early Paleozoic rocks.3 Much carbonate 
is also found in the Cenozoic.4 

Huge thickness of inorganic 
carbonate precipitation 

challenges uniformitarians

Uniformitarian scientists have 
attempted to claim that many carbon-
ates represent the accumulation of 
carbonate from organisms. However, 
they do have trouble explaining the 
carbonates that were deposited out of 
fluid solution or from mass flows of 

carbonate mud, especially those in the 
Precambrian that have abundant car-
bonates. Some of these fine-grained 
carbonates (micrite) are up to about 
5,000 m thick.5 Boggs states:

“The most controversial carbonate 
deposits, however, are the huge vol-
umes of nonfossiliferous carbonate 
mud (micrites) present in both the 
Precambrian and Phanerozoic strati-
graphic record. … We have a more 
difficult time explaining the for-
mation of Precambrian limestones 
… that, as far as we know, were 
deposited before the widespread 
appearance of calcium-secreting 
organisms.”6

The dolomite problem

Dolomite can also be widespread 
and thick. It is more common in Pre-
cambrian rocks. Dolomite is some-
times associated with the so-called 
‘evaporites’, particularly anhydrite or 
gypsum. Anhydrite is the same as gyp-
sum but without water. It is known that 
dolomite has replaced limestone by the 
addition of magnesium ions in fluids 
moving through the limestone. It is 
also known that some dolomite was 
deposited directly as primary dolo-
mite. However, the origin of primary 
dolomite is an unsolved problem for 
uniformitarianism:

“Dolomites have been studied very 
extensively; therefore, in theory, 
we ought to understand their ori-
gin quite well. On the contrary, the 
origin of dolomites remains one of 
the most thoroughly researched but 
poorly understood problems in sedi-
mentary geology. … It is these fine-
crystalline dolomites that have cre-
ated the so-called dolomite problem, 
which geologists have not been able 
to satisfactorily solve … . Elevated 
temperatures, exceeding 60°C, are 
required to produce stoichiomet-
ric dolomite in the laboratory … 
[emphasis in original].”7
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Figure 1. Carbonatite from Brazil that also contains magnetite and olivine
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Such dolomite defies the uniformi-
tarian principle in that no primary 
dolomite of significance is being 
deposited today:

“Where is dolomite being deposit-
ed today? Nowhere does dolomite 
seem to be forming on a large scale 
… . However, in recent years dolo-
mite had been found, albeit in rather 
small volume, in a number of some-
what restricted environments.”8 

Some have suggested that micro-
organisms help precipitation dolomite,9 
but this is still under debate.10 

Challenge also for creation scientists 

The volume of carbonates and the 
origin of primary dolomite also pres-
ent a challenge for creation scientists 
to explain. First, we need to establish 
whether the carbonates, especially the 
abundant Precambrian carbonates, 
are from the Flood or pre-Flood. I 
have argued that they were very like-
ly deposited during the Flood.11 For 
instance, microorganisms and raindrop 
imprints are found in Precambrian sed-
imentary rocks. Moreover, several rock 
types abundant in Precambrian sedi-
mentary rocks are also found into the 
Paleozoic, as if there were no discon-
tinuity at the Precambrian/Paleozoic 
contact. These include high organic 
black shales, quartz arenites (sand-
stones with greater than 95% quartz 
with generally rounded frost grains), 
and carbonate rocks. 

Assuming the Precambrian sedi-
mentary rocks are very early Flood 
rocks,12 where would such a large vol-
ume of carbonate originate? One pos-
sibility is that the carbonates boiled up 
from the ‘fountains of the great deep’ 
either as carbonate dissolved in water 
or as an igneous rock. Another possi-
bility is that on Day 3 God made great 
carbonate banks or continental shelves, 
which would have been a source of 
carbonate early in the Flood. A hint as 
to the possibility of the former is that 
some igneous intrusions in the past 
have released lava that is greater than 

or equal to 50% carbonate.13 These 
are called ‘carbonatites’ (figure 1).1 
The other 50% of the lava has been 
found to have minerals composed of 
sodium, potassium, calcium, etc., and 
have been given such names as ‘natro-
carbonatite’, a high sodium carbon-
atite, and ‘Ca-carbonatite’ which has 
high amounts of calcium. Carbonatites 
have a low viscosity like basalt lava.

Carbonatites are often thought of 
as very rare, since only one volcano 
has been observed erupting carbon-
atites today, Oldoinyo Lengai, in Tan-
zania.13,14 However, this is not neces-
sarily true for the past, with 500 fossil, 
non-erupting Ca-carbonatite volcanos 
discovered so far.15 They are predomi-
nantly found in Africa. So, they must 
have been more common in the past, 
such as during the Genesis Flood. 

The existence of carbonatites sug-
gests they may have first been fluids 
and melts in the mantle:

“Our study suggests that alkali car-
bonate fluids and melts could have 
commonly formed in the geologi-
cal past … . Thus, alkali carbonate 
fluids and melts have been so far 
overlooked in the geological record 
because of the lack of previously 
detailed inclusion studies.”16 

The existence of past carbonatite 
eruptions suggests that carbonates very 
likely originated in the mantle or lower 
crust. This suggests abundant carbon-
ates erupted early in the Flood from 
below the ground and were associated 
with the widespread volcanism in the 
‘fountains of the great deep’. This can 
possibly account for the abundant Pro-
terozoic and Paleozoic carbonates. The 
heat of these eruptions may also have 
been responsible for the deposition 
of primary dolomite, which is found 
especially in Proterozoic and Paleozoic 
sedimentary rocks. 
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