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Abstract
The Bible’s Flood account describes fountains bursting forth followed by enormous rain, global sea 

level rise, the death and the blotting out of air breathing land animals, along with man. The following 
model is proposed:
1. The initial Flood stage was characterized by venting of acidic water and rainfall, together with high

energy erosion and deposition. Upper Proterozoic mixtites1

land into the seas.
2. The blotting out process meant the death of terrestrial vertebrates (land animals) everywhere, as well 

as the dissolution of vertebrate bones (and invertebrate shells) under acidic and erosive conditions
in the vicinity of volcanic fountains.

3. On shelfal areas at greater distances from the fountains, ocean chemistry was more normal, that is,
slightly alkaline. This enabled dissolved bones (and shells) to precipitate out as amorphous phosphorite 
deposits. All continents excepting Antarctica, to date, are known to have Precambrian-Cambrian
transition phosphorites and these phosphorite deposits are generally found stratigraphically above
Upper Proterozoic mixtites.
Thus this paper highlights geochemical evidence within a biblical Flood framework and proposes

that terrestrial vertebrates close to the Flood fountains were dissolved and then precipitated out to form 
Precambrian-Cambrian transition sedimentary phosphate deposits. 

Keywords: blotted out, terrestrial vertebrates, Flood fountains, Upper Proterozoic mixtites, dissolution, 
chemical processes, geochemistry, bones, phosphorite, northwest Queensland, Cambrian, metals, 
isotope ratio, sea level, pH  

Introduction
Although the radiometric date for the base of the 

Cambrian has been revised by secular scientists, 
the relative position of Precambrian and Cambrian 
strata remains observable and mappable, and 
recognized by geologists (including a number of 
young-earth creationists) worldwide. Cambrian 
strata are recognized by the lowermost appearance 

animal group).

point to one of the greatest upheavals in the 
earth’s history. This transition is widely regarded 
by geologists as of great importance in terms 
of phosphogenesis, ocean chemistry, tectonism, 
volcanism, erosion, deposition, sea level rise, and 

of the Precambrian-Cambrian transition and their 

interpreted in terms of the onset of the Noahic Flood. 

This paper elaborates on a paragraph in an earlier 

In the vicinity of active acidic volcanic fountains 

sediment assisted the solution of vertebrate bones 

grained material which would have assisted the 
chemical solution process. The dissolved material 
may have subsequently precipitated out as massive 
phosphorite deposits at localities around the 
Precambrian-Cambrian sequence boundary. 
The focus of this paper is the relationship between 

Proterozoic mixtites) and phosphorites which are 

mixtites. Scientists with an old age worldview do not 

Cambrian phosphorites found in locations such as 
northwest Queensland. This is because their deep 
time perspective entails the belief that there are many 
millions of years of time gaps between the formation 
of each of these three sets of geological deposits.

1

about the past, such as long radiometric ages and molecules-to-man evolution.
ISSN: 1937-9056 Copyright © 2015, 2016 Answers in Genesis, Inc. All content is owned by Answers in Genesis (“AiG”) unless otherwise indicated. AiG consents to unlimited copying and distribution of print copies of 
Answers Research Journal articles for non-commercial, non-sale purposes only, provided the following conditions are met: the author of the article is clearly identified; Answers in Genesis is acknowledged as the copyright 
owner; Answers Research Journal and its website, www.answersresearchjournal.org, are acknowledged as the publication source; and the integrity of the work is not compromised in any way. For website and other 
electronic distribution and publication, AiG consents to republication of article abstracts with direct links to the full papers on the ARJ website. All rights reserved. For more information write to: Answers in Genesis, PO 
Box 510, Hebron, KY 41048, Attn: Editor, Answers Research Journal.

The views expressed are those of the writer(s) and not necessarily those of the Answers Research Journal Editor or of Answers in Genesis.

http://www.answersingenesis.org/arj/v8/terrestrial-vertebrates-near-flood-fountains.pdf
http://www.answersresearchjournal.org


438 H. Dickens and A. A. Snelling

and enhance young-earth creation models of geology 
and the Bible, and in the case of the paper under 
review, to model effects early in Noah’s Flood.

Event Sequence
Cataclysmic judgment foretold

through them. Behold, I will destroy them with the 
earth. (Genesis 6:13 ESV)

 said, “I will blot out man whom I have 
created from the face of the land, man and animals 
and creeping things and birds of the heavens, for I 

 (Genesis 6:7 ESV)

under heaven. Everything that is on the earth shall 
die. (Genesis 6:17 ESV)
The breath of life implies the inclusion of 

land vertebrates (amphibians, reptiles, birds, 
and mammals including man). These animals 

vertebrates (Pough, Heiser, and McFarland 1989, 
57). Phosphorite (marine sedimentary phosphate) 
and vertebrate bones have essentially the same 

fountains were not to be annihilated as in the sense 
of going to nothing. Instead their life and structure 

meant that the crust of the earth itself also was to 
be transformed but not reduced to nothing by way of 
the Flood.

Flood Tectonism
In the six hundredth year of Noah’s life, in the second 
month, on the seventeenth day of the month, on 
that day all the fountains of the great deep burst 
forth, and the windows of the heavens were opened. 
(Genesis 7:11 ESV)

. (Proverbs 
3:20a ESV)

worldwide fracturing of earth’s crust as the fountains 

from within the earth through the fountains, and 
rain fell. Volcanic material would have accompanied 
these eruptions as the crust ruptured, releasing 

came from various depths within the earth, with the 

The Precambrian-Cambrian transition was 
characterized by rifting and continental extension 

rifted passive margins (Evans 2013). Plume-related 
extensional events are indicated by reconstructions 

2008). 
A model of catastrophic plate tectonics during the 

global Flood has been proposed as follows (Austin 
et al. 1994). Flooding of the continents began with 
meters per second subduction of slabs of pre-Flood 

of pre-Flood continental margins. Flow induced in 
the mantle would have produced rapid extension 

the atmosphere causing intense global rain.
Most of the volume of modern volcanic gases is 

water in the form of water vapor (steam) as well as 
carbon dioxide. Other main volcanic gases include 
sulphur dioxide, hydrogen chloride, hydrogen 

Sigurdsson et al. 2015). Volcanic gas aerosols include 
sulfuric acid and hydrochloric acid droplets with 
absorbed halide salts and so volcanic gas emissions 
are acidic and may contribute to acid rain (McGee et 

Plate tectonic activity is inferred to have raised 
the level of carbon dioxide in the atmosphere 

Fig. 1. Schematic of chemical effects from volcano 

(after McGee et al. 1997).
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and seawater through increased volcanism and 
subduction zone metamorphism. Tectonic outgassing 

can cause dramatic environmental perturbations. 

been indicated by Cambrian strata based on zircon 

the highest modelled atmospheric carbon dioxide 
concentrations of the Phanerozoic (Berner 1990, 2006) 

of atmospheric carbon dioxide may correspond with 
maximum pressure release and maximum output of 
carbon dioxide associated with the fountains of the 

extensive Ediacaran-Cambrian continental arc 
volcanism. Zircon is a common accessory mineral 

margins with continental arcs produce voluminous 
felsic-intermediate magmas with high zircon 

detrital zircon in global distributions supports a 

Chemical effects decrease with increasing distance 
from modern erupting volcanoes (McGee et al. 1997). 
Thus, in Noah’s Flood, we believe that marine life 

proportions at increasing distances away from the 
fountains of the great deep. 

A number of Precambrian-Cambrian transition 

Donnelly, 

shales over inferred carbonate shelves of south China, 
India, and Arabia (Brasier 1992). These metals are 
consistent with volcanic/fumarolic input into the 

can be shown to have formed in tectonic environments 

of metals into Precambrian-Cambrian transition 

occurred during the initial rifting and volcanism 
early in the Flood.

Continental Erosion and Mass Flows
And rain fell upon the earth forty days and forty 
nights. (Genesis 7:12 ESV)

swept them all away, so will be the coming of the Son 
of Man. (Matthew 24:39 ESV)
This rain event was the greatest rain event ever 

recorded. Erosion was consequently immense. The 
tremendous runoff from continents during the early 
stage of the Flood would have been responsible for 
the drawdown of carbon dioxide described for the 
Cryogenian (Berner 2006), as chemical weathering of 

Arthur 2000). 

ratios 87Sr/86

accelerated rates of erosion associated with uplift 
during the so-called Pan-African orogeny (Derry et 
al. 1994). 87Sr/86Sr ratios (measured from shells) in 
Cambrian sedimentary carbonates are the highest 

rates have been inferred from Cambrian 87Sr/86Sr 
values (Derry et al. 1994). The large supplies of 

rates of erosion of the basin hinterlands, which in 
turn may explain the progressive rise in 87Sr/86Sr, as 
well as the very negative neodymium isotope ratio 
Nd(t) in the Cambrian2

is common in the crust’s silicate minerals (Faure and 
Powell 1972). 87Sr is a radiogenic daughter isotope 

2

Fig. 2.
strontium and neodymium isotopic trends, and partial 
pressure of atmospheric carbon dioxide (after McKenzie 
et al. 2014).
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of 87 87Sr 
86Sr in a sample of sediment is 

related to the amount of sediment that originated 
from continental crust as opposed to that originating 
from the ocean. Similarly, a negative Nd(t) is related 
to fractionation of neodymium isotopes observed in 

have been described as attesting to abrasion by 
current activity (Donnelly, Shergold, and Southgate 
1988). Abrasion of organisms with phosphatic hard 
parts (such as trilobites and brachiopods) to form 

and McElhinny 1979).
Along with massive erosion of the continental 

landmasses, enormous torrential rain would have 

landmasses into the seas, depositing immense 

of the North American Cordillera have been 
Austin 

Wingerden 2003) formed in the initial phase 

Proterozoic mixtites are widespread, and are 
found in other regions, such as the Appalachian 
Mountains, Caledonian Mountains, Scandinavia, 

central and south Africa, and northwest, central and 
southern Australia (Schermerhorn 1974).

The Cryogenian was so named in mainstream 

were interpreted as being formed in a cold glacial 

been put forward based on interpreted equatorial 

productivity (Arnaud, Halverson, and Shields-Zhou 

belt successions or unstable platforms, and not in 
the thin sequences developed in stable environments 
(Schermerhorn 1974). These mixtites formed along 

Sigler 

would have provided freshly eroded material and 

where they spread out as coastal fans, depositing 
their loads on loss of momentum (Schermerhorn 

The occurrence of carbonate beds above, below, 

mixtite formations apart from the claimed Middle 
Precambrian and Permo-Carboniferous glacial 
formations, and the genuine Pleistocene glacial 
formations (Schermerhorn 1974). The abundance 
of Proterozoic carbonates with stromatolites and 
ooids suggest a relatively warm rather than a 
cold climate prevailed at the time of deposition 
(Hallam 1981). Flat-pebble breccias also suggest 
warm depositional conditions, as they are formed 
in modern environments by the erosional rip-up of 

and Choquette 1985). 
Transfer of atmospheric carbon dioxide to the 

ocean has been interpreted as enabling rapid 
precipitation of calcium carbonate in warm surface 

globally (Shields 2005). It has been proposed that 
cap carbonates formed primarily by microbially 
mediated precipitation during algal blooms under 
low salinity conditions (Shields 2005). In addition, 

1992). Carbon dioxide build-up from active Flood 
fountains is believed to have contributed to this rapid 
precipitation of calcium carbonate.

Structures interpreted as giant wave ripples 
(generated by sea surface waves) have been observed 

Canada, Namibia, and Svalbard (Allen and Hoffman 

been possible in an ice-covered ocean. Instead giant 
tsunami waves would have resulted from Flood 
tectonism, especially in shallow seas (Snelling 2009). 

Sea Level Rise and Death of Terrestrial Vertebrates

above the earth. The waters prevailed and increased 

of the waters. And the waters prevailed so mightily 
on the earth that all the high mountains under the 
whole heaven were covered. The waters prevailed 

deep. (Genesis 7:17–20 ESV)

being given in marriage, until the day when Noah 

them all.
Sea level rise has been associated with volcanism 

and tectonism (
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Supercontinent rifting is inferred to have created a 
large number of epicontinental seas (shallow seas 
lying upon continental areas) at low latitudes, enabling 
deep phosphorus-rich ocean waters to be moved into 
shallow shelfal environments (Donnelly et al. 1990).

Drowning of cratons has been inferred from 
uppermost Proterozoic and Cambrian strata. 
Peritidal carbonate platforms were drowned, to be 

in Cambrian strata which has been interpreted as a 

Bolivia, and Ghana (Morton 1984). These occurrences 

the Grand Canyon’s Cambrian strata (Austin 1994). 

descriptor in the secular literature (

level rose during the Flood as substantial volumes of 
water from the fountains were added to the earth’s 
surface and as the new warmer basaltic oceanic crust 
rose isostatically (Austin et al. 1994). We believe that 
the drowning of cratons correlates with the time the 

Seismic stratigraphic studies indicate that 
Ordovician strata had the highest sea level of the 
Paleozoic (Haq and Schutter 2008). We consider this 

with this is the decrease of 87Sr/86Sr ratio following the 

explained by a drop in the rate of erosion, decrease 

rift-related hydrothermal activity (Nicholas 1996). 
After the earth, with its mountains, was totally 
covered by water, rain would no longer impact the 
land and so there would not be the same degree of 
continental erosion, as described in the previous 

Blotting Out

land in whose nostrils was the breath of life died. He 
blotted out every living thing that was on the face 
of the ground, man and animals and creeping things 
and birds of the heavens. They were blotted out from 
the earth. Only Noah was left, and those who were 

 (Genesis 7:21–23 ESV)

machah ) has a 

meanings such as blot out or wipe away. Other 
meanings of “machah
removing the memory of a people (such as the 

wipes a dish (Fouts and Wise 1998). Further aspects 
of the meaning for the word “machah
relevant to the effects of the Flood fountains include:
• full of marrow (Strong 2007)—this is quite relevant 

as vertebrate bones contain marrow. 
• 

also to smooth (Strong 2007).
• washing—erasing writing from a scroll was 

normally effected by washing (Van Gemeren 1997).

which admit and expel air for respiration in 

meant the death of all land vertebrates in the Flood 
(Genesis 7:23). We believe that these vertebrates had 
three different fates—dissolution, decomposition, 
and burial.

Many terrestrial vertebrate bones (as well 
as invertebrate shells) would have dissolved, 
particularly in near surface acidic waters, in the 
vicinity of the Flood’s volcanic fountains. This fate 
is the particular focus of this paper. The vertebrates 
close to the Flood fountains were not annihilated in 
the sense of going to nothing. Instead some evidence 
remained (Fouts and Wise 1998). When the pH of 
sediment solutions drop below 7, bone mineral will 
rapidly dissolve (Berna, Matthews, and Weiner 
2004). Thus acidic volcanic waters would dissolve 
bones. In the vicinity of the active fountains of 
the great deep, the blotting out process is inferred 

phosphate. Widespread development of nutrient-
enriched waters during the Precambrian-Cambrian 

13C is a measure of the ratio of the two stable 
isotopes of carbon—13C and 12C.3 Organic matter 

12 13C 
varies as a function of biological productivity and 
organic carbon burial. The Precambrian-Cambrian 

13C 

13

Brasier 

of terrestrial vertebrates in the Flood waters would 
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Another fate of land vertebrates would have 
been decomposition of corpses in surface waters. 
Mass mortality, and a sudden decrease in biological 

(the lowermost appearance of shelly fossils in the 
stratigraphic record) has been inferred from a 

13C geochemical anomaly in carbonate-

globe at the Precambrian-Cambrian transition. It has 
been claimed that this corresponds to the widespread 

environment (Kimura and Watanabe 2001)—a 

this relates to the consumption of oxygen in shallow 
waters due to the presence of bloated, decomposing 
corpses of drowned animals. This would have 
occurred in areas further away from the effects of the 
acidic Flood fountains since putrefying bacteria are 
sensitive to acid, and acidic waters delay the onset of 
putrefaction (Weigelt 2009). Hydrogen forms during 
vertebrate decomposition and captures oxygen from 
the surroundings (Weigelt 2009), creating anoxic 
conditions.

Away from the effects of the acidic fountains, 
many vertebrates would have suffered a third 
fate—rapidly buried by sediment and subsequently 
fossilized. Terrestrial vertebrate fossils are found in 

Phosphorites Precipitate
The chemical conditions under which bone can 

recrystallize in place as phosphate are restricted and lie 

Weiner 2004). At greater distances from the fountains, 
including shallow shelfal areas, ocean environments 

enabled precipitation of dissolved bones4 to contribute 
to amorphous phosphorite deposits around the 
Precambrian-Cambrian transition. Every continent 

are found in northwest Queensland, Vietnam, 

The phosphorite is associated with a worldwide 
marine transgression, and catastrophic ocean water 
mixing (deep anoxic and shallow oxic oceanic waters) 

rich deep ocean water to become surface waters at 
the Precambrian-Cambrian transition is indicated 

isotope signal (Wille et al. 2008). The Flood fountains 
of the great deep bursting forth would have caused 
catastrophic mixing of deep and shallow waters.

We infer that during the Flood, dissolved phosphate 
from vertebrate bones was moved by currents away 
from the fountains to shelfal areas. Shoreward 
transport and entrapment of phosphate grains in 
shallow nearshore zones may have helped form high-

Bacteria may have had a role in the precipitation 
of phosphorite deposits under anoxic conditions in 
numerous locations around the world. Petrographic 

structures, including microbial mats (Nathan et 
al. 1993). Phosphate abundance in sediments may 
correlate with the abundance and activity of large 
sulphur bacteria (Schulz and Schulz 2005).  

Paleomagnetism indicates mainly equatorial 

mixtites (Arnaud, Halverson, and Shields-Zhou 2011).
In numerous locations around the world, there 

Proterozoic mixtites followed by phosphorites. This 

of Facies states that the vertical succession of 

(Middleton 1973). Conversely, it states that when 

sediments of one depositional environment come to 
lie on top of another. A classic example of this law 

marine transgressions (Stanley 1999).
Proterozoic mixtites may have formed in deeper 
water than the phosphorites as the sea transgressed 
landwards during the Noahic Flood.

Case Study—Northwest Queensland, Australia

a global context for its economic importance as a 
world-class mineral province. The following provides 

inferred in the formation of the region’s giant 

phosphorite deposits.

4 The contribution of dissolved terrestrial vertebrate bones to phosphorites may have been greatly diluted by other sources of 
phosphate, including invertebrate shells. We don’t mean to say that 100% of the Precambrian-Cambrian phosphorites are derived 
from terrestrial vertebrate bones dissolved by the Flood fountains. However, we do mean to say that the terrestrial vertebrate 
bones dissolved by the fountains did not become nothing but rather precipitated out as part of the amorphous Precambrian-
Cambrian phosphorites.
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The principal structural divisions in northwest 
Queensland are the Proterozoic Mount Isa Orogen 
and the mainly Paleozoic Georgina Basin (Geological 
Survey of Queensland 2012). Fig. 4 is a map which 
shows numerous metallic ore deposits of the Mount 
Isa Orogen together with the many sedimentary 
phosphate deposits of the Georgina Basin on the 
margin of the Mount Isa Orogen (Geological Survey 
of Queensland 2012). We consider that these metallic 
ore deposits and phosphate deposits formed in 
association with activity by the fountains of the 
great deep. We infer that the fountains of the great 

supercontinent. This would include in the region of 
eastern Australia, with its Mount Isa Orogen.

Mount Isa Orogen

2 (19,305 mi2), roughly centered on 
the town of Mount Isa. This orogen consists of mainly 

Palfreyman 1984). 

The Mount Isa Orogen is a world-class base 
metals province and contains giant sediment-hosted 
orebodies. These orebodies include Mount Isa 
(copper, lead, zinc, and silver), Cannington, Hilton, 

(lead, zinc, and silver), and Ernest Henry (copper 
and gold) ( Palfreyman 1984). 
Sediment-hosted silver-lead-zinc orebodies generally 
comprise accumulations of sulphide and sulphate 
minerals interbedded with anoxic and sulphidic 

hot metalliferous sedimentary brines from deep in 

Fig. 3.
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modelling demonstrates that the deposits probably 
formed by free convection of marine waters and basinal 

Sedimentary exhalative deposits hosted in 

induce instability in metal complexes (Tarling 1981).  
We infer that the relatively oxidized hot acidic ore-

Noahic Flood fountains of the great deep. Interaction 

ore formation is inferred from lead isotopes and 
from the rapid temperature drop as plumes carrying 
metals entered the sea (Snelling 1984). However, 
in near surface acidic waters close to the fountains, 
vertebrate bones would have dissolved as described 

Georgina Basin 
The Georgina Basin is a large sedimentary basin 

straddling the Queensland/Northern Territory 
2 

(127,413 mi2 2  (55,598 mi2) 
is in Queensland. The Georgina Basin contains 

signals, including trace metal enrichment, have been 

(Donnelly, Shergold, and Southgate 1988). This is 
consistent with the idea that at a distance from the 
fountains there was still some slight evidence of the 
fountains activity.

resources of 3 billion tons lie in large phosphorites 

Fig. 4. Map of northwest Queensland showing metallic ore deposits of the Mount Isa Orogen and phosphorite deposits 
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the Mount Birnie Beds are found stratigraphically 
below the phosphorites in the basin (
Palfreyman 1984).

Extensive phosphorite deposits are mined at 

(87 mi) south-southeast of Mount Isa. It is a world-

surface and easy to access and mine. This deposit 

string of similar deposits distributed over an area 
2 (69 mi2). The phosphorite is hosted 

named due to the presence of abundant trilobites) 

within the southern Mount Isa Orogen. Most of the 
phosphorite occurs in particulate form as pellets and 
minor replacement of fossil fragments, commonly as 
inclusions in the pellets (Porter 2011).

We infer that vertebrate bones were dissolved in 
acidic waters associated with Flood fountains in the 
region of the Mount Isa Orogen and that dissolved 
bones helped form the phosphorite deposits of the 
Georgina Basin.

Conclusion
In localities around the globe, great volumes of 

phosphorite in massive beds are found stratigraphically 
around the Precambrian–Cambrian transition, and 

deep that triggered the Flood was accompanied by 
enormous rainfall. This caused immense runoff from 

Proterozoic mixtites.
Terrestrial vertebrate bones (and invertebrate 

shells) were dissolved under acidic conditions in the 
vicinity of the Flood fountains. However, at greater 
distances from the fountains the ocean chemistry 

resulted in the dissolved bones being precipitated 

phosphorite deposits around the Precambrian-
Cambrian transition, and stratigraphically above 

Chemical processes would have affected the pre-
Flood world in the vicinity of the Flood fountains. 
These processes would have left their signature in 
the form of the distribution of minerals seen today. 
It is hoped that this paper may encourage further 

chemical processes in space and time in areas where 
the Flood’s fountains may have been active.  
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