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The geologic record displays a trend in which certain lithologies are more prominently deposited during certain
geologic periods. The trend is a worldwide phenomenon which seems to better fit within creationist views of earth

history.

Introduction

Under the basic assumptions of modern geology,
global and continental catastrophes are excluded as
possible explanations of the deposition of the geologic
strata. The Principle of Uniformitarianism, as pro-
posed by Hutton and Lyell, would predict that litholo-
gies similar to those deposited today are all that is
found in the stratigraphic column. Modern work re-
laxes this constraint somewhat but still would not en-
courage the view of continental or global sedimenta-
tion.

The prevailing creationist view with its extremely
short flood (e.g. The Genesis Flood) would appear
to require a global sedimentation system having few
exceptions. The geological column is something in
between both expectations. A given lithology, found
to be the dominant rock type in a certain stratigraph-
ical position, implies some type of global system at
work. There are many exceptions to the rule, but one
can find nearly any rock type in any geological period.
The purpose of this paper is to outline the predominant
lithology.

Three assumptions are made in this paper. The first
is that Nicholas Steno, who was a creationist, was cor-
rect when he set forth in 1660 the Principle of Super-
position. This principle is that the oldest strata are on
the bottom and the youngest strata are on top. In
Figure 1 the layers 1 and la were deposited before
bed 2 which in turn was deposited earlier than layer 3.
One cannot determine by this rule whether 1 or la
was laid down first.

Secondly, it is assumed that when terms such as
“Cambrian,” etc. are used, we are referring to a strati-
graphic position, not an absolute age of millions of

ears.
Y The third assumption is that there is generally a
difference between the usually fossiliferous Lower
Cambrian and the usually unfossiliferous Precambrian.
Most creationists seem to accept this idea since much
effort has been expended discussing the sudden ap-
pearance of fossils at the base of the Cambrian.!

Beginning with these assumptions a column, similar
to the existing one, can be built without using the
much abused method of fossil correlation. In this
paper, lithology alone will be the prime means of cor-
relation. Fossils will be mentioned only when they
are unique lithologic components of a rock much like
the widespread occurrence of a conglomerate con-
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taining an odd purple pebble. This paper will delin-
eate the general trend of the lithology of a given strata
system.

Precambrian

Among the stratigraphically lowest rocks occurs a
unique type of basalt, an igneous rock, with a chemi-
cal composition which has a much higher melting
temperature than subsequent basalts.2 Siever postu-
lates that these occurred because the earth’s tempera-
ture gradient was different on the early earth. Any
number of other conditions could explain these rocks.
They indicate that the conditions of the present do
not apply to the earliest Precambrian.

In the Middle and Early Precambrian there occurs
a rock type which is unique to the Precambrian. These
are the Banded Iron Formations or Jaspillites and con-
sist of iron ore interlaminated with a silica-rich rock
such as chert or jasper. Preston Cloud notes:

This rock has long been a major geochemical puz-
zle. . . . It taxes the imagination, however, to
visualize what kind of chemical system might ex-
plain the observed continuity of individual iron-
rich laminae, often only a fraction of a millimeter
thick, for distances of hundreds of kilometers
within certain prominant sedimentary basins that
were being filled about 2 to 2.2 billion years ago
(and less prominently, in older ones). No convinc-
ing modern counterpart is known.?

Banded iron formations occur in Australia,* India,
central Asia, the Urals, Siberia,® southern Rhodesia,
the Great Lakes region of North America and many
other places. These are found below the fossiliferous
strata. Banded iron formations do not occur ever again
after the end of the Precambrian. Once again this im-
plies that current physical conditions are not equiva-
lent to those that existed in the past.

Above these deposits and just below the Cambrian
lie a suite of lithologies that have often been inter-
preted as glacial deposits. Dott and Batten remark:

The most remarkable trademark of Eocambrian
rocks is the presence of peculiar unsorted boulder-
bearing deposits slightly below the fossiliferous
Cambrian strata. Since they were first described
in northern Norway in 1891, they have been found
on practically all continents. In North America
they are best known in East Greenland, Utah,
Nevada, western Canada and Alaska. Peculiar
textures, wide distribution and local scratched sur-
faces beneath the conglomerates led most geolo-
gists to regard them as tills representing a major
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Figure 1. This illustrates the Principle of Superposition which was first outlined by Steno. Since sedimentary material is only
deposited from above, the beds must have been laid down in the order shown since new material cannot be laid down below the

contemporaneous water bottom.

episode of continental glaciation about 700 mil-
lion years ago.®

Besides the above localities, these types of deposits
are known from Brazil, western Australia and Africa.?
The worldwide distribution of these “glacial deposits”
argues strongly that they were caused by other agen-
cies since it is difficult to see how life could survive
a worldwide deep freeze, even in the oceans. The
importance of this to the creationist is that, due to our
limited time frame, several periods of glaciation might
be difficult to explain.

One other interesting item concerning the Precam-
brian concerns the paucity of limestone. Cloud re-
ports:

Considered on a global scale, however, older sedi-
mentary rocks, up to as recently as about 2.6 bil-
lion years ago, include relatively little limestone
but are rich in chemically precipitated silica.’®

In between the Cambrian and Precambrian is usu-
ally an unconformity representing a period of erosion.
Archibald Geikie notes:

In those regions of the world where the relations
of the pre-Cambrian to the oldest unmetamor-
phosed Paleozoic rocks are most clearly exposed
and have been most carefully studied, it is seldom
that any conformable passage can be traced be-
tween these two great rock groups . . .

Whitcomb and Morris,'? as well as Woodmorappe,!?
have pointed out that there are several areas in the
world that the Cambrian-Precambrian boundary shows
no evidence of erosion. Figure 2 shows fossiliferous
Cambrian lying conformably over unfossiliferous Pre-
cambrian. In these cases, if one goes lower, eventually
an unconformity is reached. One then has the problem
of deciding whether layers 6 and 7 are unfossiliferous
Cambrian, as is layer 9, or whether it is Precambrian.
Not every strata above the Cambrian contains fossils
so why must every Lower Cambrian strata contain
fossils? Thus it is possible that the conformable areas

are really due to misidentified rock strata. In that case
the unconformity could be worldwide. Rock strata
are not found with labels identifying their age; human
beings must decide their age.

Cambrian
Above the unconformity, one quite commonly dis-
covers an unfossiliferous sandstone or quartzite con-
formably below the fossiliferous Lower Cambrian.
This is the case in Kentucky where a basal sandstone
(the Erwin) unconformably rests on a crystalline base-
ment and is overlain by limestones and shales. It is
true in Scotland (the Eriboll sandstone), in eastern
Greenland (the Kloftelv sandstone), and Newfoundland
(the Bradore Formation).!* This is also found in Upper
Volta,'» Arctic Russia’® and many, many other loca-
tions. However, as Ager observes:
In fact it is even more remarkable than this, in
that it is not only the quartzite, but the whole
deepening succession that tends to turn up almost
everywhere; i.e. a basal conglomerate, followed
by the orthoquartzite, followed by glauconitic
sandstones, followed by marine shales and thin
limestones.!?

With the exception of the glauconitic sandstone, 1
have been able to verify the widespread occurrence of
that sequence in the regions mentioned above, as well
as in the San Francisco Mountains, Utah,18 Nevada,'?
England,?° Australia,?! Bolivia22 and Ghana.?® As long
ago as 1903, Geikie recognized:

The rocks of the Cambrian system present con-
siderable uniformity of lithological character over
the globe.?

Another aspect of the Lower Paleozoic is the wide-
spread distribution of lithologically similar sheet sand-
stones. Each sheet can be traced for hundreds of miles.
They are cross-stratified, nearly pure quartz sand-
stones which also show ripple marks and often contain
scolithus, a vertical burrow. When the sands are less
pure they often show desiccation features such as
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Figure 2. This illustrates the problem of trying to determine the age of beds near the Cambrian-Precambrian boundary. Beds 8 and
10 contain Cambrian fossils which requires that bed 9, which contains no fossils, be Cambrian. The question which the investi-
gator must answer is whether beds 6 and 7 are unfossiliferous Cambrian or Precambrian as are beds 1-5.

cracks, or casts of salt or anhydrite crystals. When
they are nearly pure quartz, the associated bedding
shows these features. Of one of these Dott and Batten
state:
Cross stratification is one of the most prominent
features of the Upper Cambrian sandstones of the
craton. Cross stratified Cambrian quartz sand-
stones occur from Ausable Chasm in northeastern
New York to the bottom of the Grand Canyon.
Ripple marks are also prevalent.?

The Bradore Formation of Newfoundland, the Klof-
telv of Greenland, the Eribol of Scotland,?® the Lara-
pinta of Australia?” and the 90 percent pure quartz
sand of the Precambrian Gronnes Formation of Nor-
way?® are lithologically similar. The St. Peter sand-
stone is a huge deposit of sand of Ordovician age.?
This cross-bedded body of sand extends from the
northeastern U.S. down to Oklahoma where these
sands are included in the Simpson group. These sands
are also found in New Mexico and then can be traced
north to Canada. Similar cross-bedded Lower Paleo-
zoic sandstones found in the Transantarctic Mountains
of Antarctica contain ripple-marks, mudcracks and
vertical burrows.?® The widespread distribution of

these sands with identical features points to processes
operating on a global scale.

Huge bodies of sand such as these are not generally
found higher in the geologic column. To this author’s
knowledge only one Mesozoic sandstone, the Nubian,
rivals the lower Paleozoic sands in size.

Ordovician

In studying the dolomite deposits of Greenland,
Scotland and Newfoundland, Swett and Smit describe
the dolomites as containing flake conglomerates (the
shingled fragments of mud-cracks), mottled textures,
stromatolites, oolites and mudcracked surfaces. The
similarities of these features led them to remark:

The problem of the remarkable continuity of fa-
cies is not simplified by tracing these units south-
westward (present coordinates). The lithologic
correlations of equivalent strata in the areas of
Montreal, Quebec, Shoreham, Vermont and west-
ern Maryland are not as precise as between New-
foundland and Scotland or as between Scotland
and Greenland. Nonetheless, similar environ-
ments of carbonate sedimentation prevailed to the
southwest during Lower Ordovician time. The
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algal and mottled structures described by Sando
(1957) from the Beekmantown rocks of Maryland
are similar to those of western Newfoundland,
Northwest Scotland, and central East Greenland.
If one also regards these as contiguous and con-
temporaneous deposits, he is confronted by a
marine shelf environment roughly 1,500 mi in
length that was within the ecological/environ-
mental limits of cryptalgal and oolitic sedimenta-
tion. Precise modern analogues are lacking . . *!

In addition to a 1,500 mile shelf, similar rocks of
similar age outcrop further south in the Appalachians
and are found in Texas, Oklahoma and New Mexico.
This makes a total length of 3,000 miles, one-eighth
of the circumference of the earth.?? Across the Arctic
Ocean from Greenland, Ordovician dolomites are
found on the Siberian Platform. I have not found an
exact lithological description but the Siberian dolo-
mites represent an interesting possible extension of
these amazing Lower Ordovician carbonates.

Ager3 tells of a purple and white quartzite of Lower
Ordovician age which extends from England across
France and Spain and then is found in Africa, a dis-
tance of at least 1,200 miles. He points out that similar
rocks of similar age also occur in Bulgaria and the
Canadian Rockies.

The Upper Ordovician dolomites of Western North
America are wide spread. Schuchert and Dunbar re-

ort:

P As a result the Upper Ordovician is represented
throughout the Rocky Mountain region and the
Arctic regions of Canada by a remarkably wide-
spread and homogenous formation of massive
cliff-forming dolomite. In the northern Rockies
of the United States, it is known as the Bighorn
dolomite. It is recognized under local names from
Mexico to Alaska and northwestern Greenland,
and strangely, over this vast area seldom exceeds
a thickness of 300 feet. It is everywhere charac-
terized by a single fauna of corals, cephalopods.
and large gastropods.®*

The variation of limestone to dolomite deposition
over geologic time should be noted. This ratio is
shown in Table I from Chilinger.?> Presently dolomite
is deposited only in very minute quantities demonstrat-
ing a difference from the geologic past.

Table I. Calcium to Magnesium Ratio over Geologic
Time.

Pre-Cambrian . .....ovvvn i 4.0:1
Cambrian . vv it e 4.2:1
OrdOVICIAN .+ vttt et e it 3.5:1
SilUFAN .+ e vt ittt 3000
Devonian ... u.in e 7.0:1
Permo-Carboniferous ...........ccoiiiiiiiiiiiiin.. 16:1
CretaCEOUS .+ v ve v ettt ne i 56:1
Tertiary o vvv v ittt 53:1
QUArternNary . ......oviiiii e 40:1
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Silurian

In the Middle Silurian the Niagaran limestone was
widely distributed across North America. Pirrson and
Schuchert note that the limestone occurs from Ken-
tucky to northern Greenland and that over this dis-
tance “. . . The species are everywhere identical or
much alike, whether it be in Kentucky, New York, the
Hudson Bay region, or within the Arctic Circle at
Polaris Bay, northern Greenland.”?¢

The Upper Silurian and Lower Devonian are rep-
resented by redbeds and evaporites such as salt, gyp-
sum and anhydrite. In New York salt-bearing shales
cover the Niagaran limestone. The lower part of the
Salina formation consists of bright red shale (the Ver-
non), while the higher part consists of shales inter-
bedded with salt.3” Similar deposits are found in
Michigan, the eastern Baltic,?® Japan,* Siberia,** and
Australia.*! Lower Devonian salt and anhydrite are
also found in the Williston Basin of North Dakota.**

Devonian

The Lower Devonian was dominated by the redbed-
evaporite period and one of the most interesting de-
posits of this period is the Old Red Sandstone of Eng-
land. Raynor describes it as follows:

Fossils are only occasionally plentiful in the Old
Red Sandstone and there are great thicknesses of
rock which have so far yielded none. The most
common and the most useful stratigraphically are
the vertebrates. Although these are sometimes
referred to indiscriminantly as fishes,” representa-
tives of modern groups . . . did not appear until
Middle Devonian times.**

The ‘fish® referred to is a unique type of extinct
armoured fish. Identical rocks containing armoured
fish are found in the Polish-Podola Depression of west-
ern Russia,** on the Russian Platform,** in Greenland,
Treland, Kashmir,*® and Siberia.*” Of the Kashmir oc-
currence, Ager states:

There not only does the fish fauna closely resem-
ble that of the Middle Old Red Sandstone in
Scotland, but the sediments themselves are said
to be exactly like the Thurso Flagstone Group of
Caithness, [)éingland]‘*8
The Middle Devonian Onondaga group is widely
distributed over the North American continent and is
uniform in character.*® This rock extends from Okla-
homa to Tennessee and Kentucky then northeastward
across the Ohio Valley and into Ontario and the Hud-
son Valley. Outliers of this rock are found as far north
as Hudson Bay. Over this distance, not only is the
lithologic character the same, the same fossils are con-
tained in the rock. Schuchert and Dunbar note:
Furthermore, the same genera and species existed
in Kentucky, Ohio, New York and the Hudson
Bay region, showing no regard for latitude.”

Lower Mississippian
Above all of the deposits mentioned heretofore, are
the Lower Mississippian limestones. These limestones
contain innumerable crinoids, marine animals known
as lilies. This author calculated that just one of these
crinoidal limestones (the Mission Canyon of Wyoming)
contained enough dead crinoids to cover the entire
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surface of the earth to a depth of eight centimeters
(see Appendix). The Mission Canyon limestone, part
of the Madison Formation, covers parts of Idaho, most
of Wyoming and Montana and parts of North and
South Dakota.

However, similar limestones containing primarily
crinoids of Lower Mississippian age, are found in Ari-
zona, California, New Mexico, Texas, Oklahoma, Kan-
sas, lowa, Missouri, Illinois, Indiana, Tennessee, Ala-
bama and Kentucky.?

Similar crinoidal limestones are also found in Brit-
ain,”? Belgium,”® and the Urals,* European Russia,?
Central Asia,?¢ Egypt,3” Australia,’® and Libya.”® They
are found in Canada,’® and Alaska.®! Thus we see a
major, almost worldwide, deposit of limestone which
has zones of nothing more than smashed and broken
crinoids.

The most amazing fact about these limestones which
go under different names in all these localities has
yet to be mentioned. Many of these limestones show
evidence of erosion at the top, form cliffs due to their
low erodibility, are overlain by redbeds and are stained
red at the top of the formation. This is true in Alaska,
Canada, Wyoming, Montana, Arizona (where the lime-
stone is named the Redwall because of the stain), and
Britain. In Belgium and Russia no mention was made
of staining but the Belgium case shows the erosion
and both are overlain by redbeds.5 % In Belgium 24
Iguanodon skeletons were found in an erosional sink-
hole in the limestone. Similar Lower Mississippian
rocks are found in Kashmir.%*

In addition to all these similarities one finds much
chert associated with these rocks. Without even men-
tioning index fossils can anyone reasonably doubt that
these rocks are one huge system of contemporaneous
limestones? And yet this rock does contain similar
fossils worldwide.

Upper Carboniferous

Above the Lower Carboniferous (Mississippian)
limestones lies the majority of the Carboniferous coal.
Beginning in the Lower Carboniferous and extending
to the Lower Permian massive coal deposits were laid
down. Apart from the coal itself one of the most fas-
cinating features of the Upper Carboniferous is the
cyclicity of the sediments during this period. Dott and
Batten state:

Beginning in Late Mississippian and continuing
through early Permian times, the strata deposited
over the craton and inner parts of the mobile belts
displayed a striking repetitive pattern, which is
present in varying degrees in late Paleozoic strata
on other continents. Upper Mississippian deposits
in the southeastern craton show clear repetitions
of a sandstone-shale-limestone triplet set repeated
several times vertically. . . . Practically all Penn-
sylvanian strata on the continent show some kind
of repetitive pattern, but the most striking occurs
in coal-bearing sequences. At least 50 late Paleo-
zoic cycles are known, many of which can be
traced widely over the southern craton.” (my
emphasis)

Cyclic deposition during this period seems to be
linked to coal. In the Tamworth Trough in Australia,
Brown, Campbell and Crook observed:
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Probably by the end of Namurian times [Upper
Mississippian-GRM] the whole trough was above
sealevel and coarse clastics were everywhere
being deposited. Cyclic deposition has been de-
scribed, and thin coal seams recorded.®®
Cyclic Permian deposits containing coal are found
in another part of Australia, the Sydney Basin.%” Car-
boniferous sedimentary cycles containing coal were
laid down in Britain as well as the rest of Europe.
Dorothy H. Raynor relates:
Sedimentary cycles have been described in detail
from the Middle Coal Measures of Nottingham-
shire and Darbyshire, and are especially well de-
veloped in the upper part of those measures,
where nine cyclothems are found in some 700
feet of strata.5®

Even coal outside of the Permo-Carboniferous range
sometimes displays cycles. Kambe and Tokuyama, in
describing Triassic coals in Japan relate:

Strata like those of the Momonaki formation
formed during elevation of the hinterland and
characterized by deltaic conglomerate and rhyth-
mic coal beds, including coarse, pure sandstones
alternating with muddy and coaly sediments.®

Coals are found contained within nearly identical
facies from Texas all the way to the Donetz Basin
north of the Caspian Sea in Russia and they generally
lie above the crinoidal limestones. Permo-Carbonifer-
ous coals are found in Scotland, Spitzbergen, Pennsyl-
vania, Nova Scotia, New Brunswick, Great Britain,
Germany, Silesia, Moravia, France, Belgium, Russia,
Spain, Brazil, Bohemia, Illinois, Michigan, Indiana,
Towa, Missouri, Kansas, Oklahoma, Arkansas, Virginia,
New South Wales Australia, The Urals, China, India,
Africa, Argentina, Tasmania™ and Antarctica.”> Ob-
viously some world wide system was operating since
coals are more widespread at this time than any other.

Even as widespread as coal is, the microstructure of
coal which extends over far smaller areas is even more
amazing. W. S. Gresley describes the Pittsburgh coal
seam as follows:

Given a ‘bench’ or layer of good bituminous coal,
of very uniform quality, varying in thickness from
say 22 to 27 inches, with one or two more or less
irregular slaty partings or binders here and there
in it; and imagine such a deposit spread out over
at least 15,000 square miles. The edges or out-
croppings of this layer of coal reveal no signs of
a beginning or of an end; in other words, there is
nothing to indicate that this coal did not originally
extend hundreds of miles beyond any of its exist-
ing limits, We will not now discuss the question,
‘How did this layer of coal get where it is? but
we proceed at once to observe that it has a prac-
tically dead level and even surface or top. Sup-
pose this vast expanse of dead-level coal vegeta-
tion to be completely covered or sealed over by a
thin layer or band of shale, or ‘slate’ as miners call
it. We will suppose the thickness of this film of
shale to be from % to ¥ of an inch only. Imagine
a practically unbroken 15,000+ square mile sheet
of shale only % of an inch thick! On top of this
shale-band let a second and equally uniform layer
of the same coal as the thicker one below, be de-




posited, whose thickness is about 4 inches—a
layer of coal practically free from impurities, and,
in every respect, similar to the rest of the seam,
regarded as a whole. Again, on top of this 4 inch
band of coal conceive a second layer of shale to
exist, in the thickness and kind just about the same
as the shale-layer 4 inches below it. Then above
this suppose we have a uniform bench of coal 3
to 5 feet high.™

That is the structure of the Pittsburg coal seam and
it does not fit the picture of a swamp deposit. Shale
cannot be deposited that uniformly over a swamp since
it would be stopped by the numerous trees and chan-
neled by the drainage pattern. A uniformitarian col-
league of mine, after reading this, said, “That sounds
like a precipitate, as ridiculous as that would be.” He
is correct—it does look like a precipitate—even though
there is no known mechanism for such an occurrence.
In any event something was different from current
conditions in the deposition of this seam.

The final Pennsylvanian example of the persistence
of a rock formation is the Altamont Limestone. Paul
E. Schenk notes:

The Altamont Limestone of the Marmaton Group,
Desmoinsian Series consists of three members—
in ascending order, the Amoret Limestone, the
Lake Neosho shale and the Worland Limestone.
The Amoret Limestone is characterized by rapid
lateral changes, the Lake Neosho Shale by a me-
dium, black phosphorite, and the Worland Lime-
stone by very slow lateral change. Although the
formation is only 1 to 13 m thick, it crops out in
a narrow band over 740 km long from Iowa to
Oklahoma.™

It is fascinating that such a thin layer could be de-
posited over such a distance and yet retain its litho-
logical character.

Permian

Nearly worldwide, above the dark coal measures,
lie red shales and red sandstones. Redbed deposition
began locally in the Late Pennsylvanian (as is evi-
denced by the red rocks of this age in The Garden of
the Gods in Colorado Springs) and continued primarily
through the end of the Triassic with local areas of red-
bed deposition in the Lower Jurassic. The Permian
and Triassic strata contain 50 percent of all the world’s
redbeds.™

Lithologically, one major difference between Per-
mian and Triassic rocks is that the Permian redbeds
are more often associated with salt, gypsum and an-
hydrite than the Triassic. The Permian also contain
different fossils than does the Triassic.

The Rotliegendes formation of the Early Permian
consists of extensive coarse red clastic sediments which
lie on top of the coal bearing strata. Glennie describes
the extent of part of this deposit.

It has long been known that [the Rotliegendes]
were deposited in a post-Variscan basin that ex-
tended from Germany to the Russo-Polish border.
Following the discovery in 1959 of the Groningen
gas field in the Netherlands, and the spread of
exploration activity to the southern North Sea, it
was confirmed that this basin also extended west-
wards to eastern England.™
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He concludes by understating:

This Rotliegendes basin was fairly large.™

Upon the Rotliegendes lies the Zechstein beds which

contain salt interbedded with carbonates and clastics.
In Germany, the Zechstein contains nearly 1,000 meters
or 3000 feet of salt.”” Amazingly, similar strata occur
in Texas. Raynor notes:

A good example is the considerable resemblance

between the Permian evaporite sequences of the

Zechstein basin and Texas.™

Permian strata containing redbeds are found also in
New Mexico, Colorado, Wyoming, Utah and Idaho.™
Also they are found in Peru,3® South Africa,’! south-
ern Russia,*? central Asia,® Argentina,® Brazil % and
Arabia.8¢

Salt and potash were deposited in great abundance
in the Permian. Brinkmann states:

Owing to its thick rocksalt and potash-salt de-
posits the Permian was the most important time
for salt-formation in the geologic past.??

The Permian salt deposits that extend from New
Mexico to Kansas are estimated to include 30,000 bil-
lion tons of salt which would require, according to
uniformitarian calculations, the evaporation of an un-
believable 22,000 cubic miles of seawater.8®

Triassic

Triassic redbeds are as equally widespread as are
the Permian redbeds. They are found in central Asia
(the Karduanian),’® England (New Red Sandstone),®
Greenland,”* Australia, %2 North Africa,*® India® and
the eastern United States. The Triassic is recorded
primarily as redbeds on nearly all continents.

Ager relates some interesting features found in the
Triassic.

The basal conglomerate in England is full of
boulders of a distinctive purple ‘liver-coloured’
and white quartzites that have been matched with
the Gres de May and the Gres Armoricain right
across the other side of the English Channel in
Brittany (though I regard with some skepticism
the notion that the boulders here traveled so far.)
Along the Rio Cabriel in Spain, it is the same, but
there the source quartzite outcrops immediately
below. Near Belgradchik, in northwest Bulgaria,
again the basal conglomerate is largely composed
of exactly similar purple quartzite pebbles (rest-
ing on Permian breccias also like those of Middle
England). Even if one postulates continent-wide
uplift to produce the conglomerate in such widely
separated places, it is very difficult to explain why
the source rock is also so remarkably similar from
one end of Europe to the other.%

The “Building Stones” of the English Keuper are
amazingly similar to the “brownstone” which was used
to build so many of New York’s tenements. Both stones
are Triassic. In Morocco, the similarities with the Tri-
assic of eastern North America are such to make one
wonder on which continent he is.?%

The Triassic also contains the Muschelkalk, a Mid-
dle Triassic limestone of Europe that extends across
Europe into the Middle East,?” % and into India.%®
The pelagic Triassic is equally extensive. Geikie re-
ports:
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Continued study of the pelagic facies of the Trias-
sic as first encountered in the eastern Alps has
shown that this type extends throughout the Medi-
terranean basin, extending into Asia Minor and
sweeping across central and southern Asia even as
far as Japan and the East Indian Archipelago.!®
At each end of this vast extent the uppermost Trias-
sic is the same. In Japan, Geikie describes the Rhaetic
as consisting “. . . of a thick series of shales and sand-
stones with seams of anthracite.”* The Triassic of
Europe is described as:
Grey sandy clays and fine-grained sandstones con-
taining Equisetum, Asplenites, and cycads (Zam-
ites, Pterophylum), sometimes forming thin seams
of coal .. 7102
This is precisely what is contained in the Upper Trias-
sic of eastern North America!

Jurassic

The Lower Jurassic was a time in which a peculiar
type of deposits were laid down in widely separated
localities. These are the oolitic iron ores which are
not being deposited anywhere on earth today. Thus
we do not know what conditions were necessary for
the deposition of these ironstones. Economically they
are important in Europe but are found in Canada,
Scotland, Western Europe, Southern Europe, Western
Russia, Siberia, northeast Africa and Australia.’’®
These ironstones were more widespread at this time
than any other period in earth history. They were also
widespread in the early Paleozoic but at other times
were quite scarce.

Ager mentions that high-quality, fine-grained litho-
graphic limestones, such as the Solnhofen: only occur
in the Jurassic in limited deposits. They are found in
Cerin, France; Ager, Spain; Nusplingen, Swabia; New
South Wales and in the central Congo.'%* Ager failed
to mention an occurrence in Dalmatia. Arkell says:

The overlying Plattenkalke strongly resemble
those at Solnhofen in Bavaria and contain some
of the same species of fossils, including ammo-
nites, and are probably of about the same age.1”

All of these deposits are not only just Jurassic but
occur only in the Kimmeridgian series of the Jurassic.
Brinkman gives one final characteristic of the Jurassic.

The petrographic subdivision into Black, Brown
and White Jurassic, which originated in southern
Germany, is on the whole valid for almost the
entire world. In many localities dark shales pre-
dominate in the lower subdivision; brown sand-
stones and oolitic ironstones in the middle; and
pale limestones, in the upper.1°

Cretaceous

Above the Jurassic beds lie the Cretaceous strata.
They are named for the chalk deposits which occur in
this period, creta being the Latin word for chalk.
Chalk is not the dominant lithology of this period
but most of the world’s chalk deposits do occur in
the Upper Cretaceous and Lower Tertiary. In general
the Lower Cretaceous consists of clastic sediments
(sands and shales) while the Upper Cretaceous is pre-
dominantly carbonate.

Within the clastics of the Cretaceous, the sandstones
are more glauconitic than are the sands of any other
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period. Glauconite, known only to form in marine
environments, is a silicate mineral containing potas-
sium. Thus the presence of glauconite is considered
to be proof of a marine environment. When it becomes
very abundant, the sandstone is known as a greensand
due to the color imparted to the deposit by the green
glauconite grains.

Greensands are found in Cretaceous deposits of New
Jersey (Merchantville member of the Bass River For-
mation),'"" the Crimea,'%® central Asia,'*® Argentina,!1”
northwestern Australia,’'' the Gault in England,'2
and in oil wells 100 miles east of New Jersey.!'3 Green-
sands are also in Mali, Niger and Chad,!'* south-
western Australia,''® New Zealand,!"® Japan,'? Mada-
gascar,!'® and northeastern Australia.11?

Over the past 14 years the Deep Sea Drilling Project
has drilled into the sediments in the ocean basins all
over the world. They have discovered the existence
of mid-Cretaceous organic rich, black shales in every
ocean basin.’?* Cool observes:

Black clays from these various locales are remark-
ably similar in appearance and character.!!
These mid-Cretaceous black shales are also found
onshore in the Yezo Group on Hokkaido (northern
Japan), the Kennicott Formation in Alaska, the Haida
in British Columbia, the Horsetown Group in Cali-
fornia,'?? as well as in Nigeria,'?® the Alps, the Carib-

bean Islands, and the southern Andes.!2*

Even though other lithologies outweigh the Upper
Cretaceous Chalk, the chalk is very widespread. Chalk
is a very special kind of limestone composed of the
shells of microscopic animals, the coccoliths. In North
America the Upper Cretaceous of the continental in-
terior includes the Greenhorn Limestone, a chalky
limestone, and the Niobrara Chalk. Jenkyns notes:

The depositional setting of both the Greenhorn
Limestone and the Niobrara Chalk was clearly
a large epeiric sea of low relief stretching north-
south across the continent of North America. At
times of maximum transgression, when pelagic
oozes were being laid down, the seaway was some
5,000 km long and some 1,400 km wide.125

To the south of this huge chalk deposit lies the
Austin Chalk which is in the same position as the
Niobrara. The Austin Chalk extends from northern
Texas to northern Mexico where it is known as the
San Felipe Formation. In England are the white cliffs
of Dover which are in the identical stratigraphical
position as the Austin Chalk. The Dover Chalk is
found in Ireland, England, France, Germany, Poland,
Scandinavia, Bulgaria, Egypt, Israel and Georgia in
the Soviet Union.'?® The Gingin Chalk in the Perth
Basin Australia is in the same position.'?” as is the
Issek-djal area of Russia.1?8

One of the most interesting deposits of the Creta-
ceous is the Hippurite limestones. This limestone is
composed of billions of dead pelecypods (Hippurites).
Geikie says of these:
These Hippurite limestones sweep across the cen-
ter of Europe and along both sides of the Medi-
terranean basin into Asia, forming one of the most
distinctive landmarks for the Cretaceous sys-
tem.12%

and further:
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The Hippurite limestone of southeastern Europe
is prolonged into Asia Minor, and occupies vast
areas of Persia. It has been detected here and
there among the Himalaya Mountains in frag-
mentary outliers.!3°

Tertiary
Overlying the Cretaceous are the Tertiary strata.
Only in the Tertiary rocks do we see the end of the
worldwide systems of deposition. Geikie relates:

The tendency towards local and variable develop-
ment, which is increasingly observable as we
ascend through the series of Tertiary deposits,
reaches its culmination in those to which the name
of Pliocene has been given.!3!

Nevertheless, there are two rather widespread de-
posits, one in the Eocene and the other in the Miocene.
In the Eocene unique limestones occur which are
called nummulitic limestones. Much like the Lower
Mississippian crinoidal limestones or the Hippurite
limestone of the Cretaceous, the nummulitic limestones
are the shells of billions and trillions of quarter-sized
nummulites. Geikie describes these beds:

In Europe and Asia the most distributed deposit
of this epoch is the nummulitic limestone which
extends from the Pyranees through the Alps, Car-
pathians, Caucasus, Asia Minor, Northern Africa,
Persia, Beloochistan, and the Suleiman Mountains,
and is found in China and Japan. It attains a
thickness of several thousand feet.!32

Eocene nummulitic limestones are also found in
Australia,’3® and Crimea,’®* India and the Hima-
layas.’®® The pyramids of Egypt are made from num-
mulitic limestone.

In the Miocene a deposit, similar in origin to the
chalk, formed. Like chalk, diatomite or diatomaceous
earth consists of the remains of microscopic animals
called Radiolarian. In beds overlying the Oligocene
strata, dead radiolarians, whose shells were siliceous
instead of calcareous, became so numerous that some
beds are little more than dead radiolarians. Jenkyns
tells us:

The best documented example of these is the Mio-
cene Monterey Formation of California. The rocks
are light coloured and vary from quartzose chert,
through porcelanite to soft opaline diatomites. . . .
The total thickness of the formation varies con-
siderably from place to place but locally extends
to around 3 kilometres.!3¢

Identical deposits of identical age are found in
Japan.’3” Other Miocene diatomites are found in Kam-
chatka,’®® Sakhalin Island,!3® the Bering Sea,'*® Ro-
mania, Spain, Sicily, Algeria, Italy,'*! the Black Sea
region, the Caucasus,’*? and Chesapeake Bay.!*?

The Southern Continents

The southern continents from Carboniferous to the
Lower Jurassic have their unique sequence of sedi-
ments known as the Gondwana series. They were
named for the ancient kingdom of Gond in India.

In all the southern continents the Gondwana series
begins with a tillite, which is an unsorted boulder-
bearing bed, lying on a scratched and grooved sub-
strate with striated boulders. In India it is the Talchir
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boulder beds;'** in Africa, the Dwyka;*5 in South
America the Palmeira Formation;*® in Antarctica the
Buckeye!#? or Metschel Tillite!4® and in Australia these
glacial beds have a variety of names such as the Nan-
getty Glacials!*® or the Zeehan Tillite.’?® The similar-
ity of these beds is emphasized when it is discovered
that even the colors of the Talchir beds in India are
identical to those of the Dwyka beds in Africa.

Lying over these beds are sands and shales which
contain coal and the leaves of Glossopteris and Gan-
gamopteris. These beds are called the Damuda series
in India,'”! the Ecca series in Africa,'” Rio Bonito in
South America,'™ the Coal Measures in the Artesian
Basin of Australia,'™ and the Mount Glossopteris For-
mation in Antarctica.!?®

Overlying these are the sandstones and shales with-
out coal, Glossopteris, or Gangamopteris leaves but
containing Dicroidium (Thinfeldia) leaves. Quite often
these beds contain vertebrate bones. The Beaufort
beds of Africa, the most famous of these bone beds,
contain vertebrate bones by the thousands.’ In India
the Panchet and Mahadev series fulfills these cri-
teria.’” In South America these beds have a variety
of names,’® and in Antarctica these are the Fremouw
beds.’™ Many of the sands of these beds show cross-
bedding such as the Cave Sandstone of South Africa.

Overlying all these beds like icing on a cake are
basalt flows. These volcanics are known as the Strom-
berg volcanics in Africa, the Serra Geral in South
America, the Kirkpatrick Basalts in Antarctica, and the
Rajmahal in India.

The wide distribution of these beds is awe inspiring
and one wonders what could produce such similarity
of strata over such a vast area. One also wonders
whether these beds might not formerly have been of
greater extent. In Afghanistan a series of coal-bearing
sandstones lies on top of a boulder bed remarkably
similar to the Talchir beds of India. In England a
Permian boulder bed, identical to the Permian Gond-
wana boulder beds, is found contrary to all expecta-
tions of continental drift. Geikie explains:

The breccias just referred to have much interest
in the history of geological investigation, inas-
much as they were claimed by Ramsay in 1855
as proofs of glacial action in Permian time. He
pointed out their resemblance to moraine-stuff
and boulder-clay, showing that the shapes of
stones recall those of ice-worn boulders and peb-
bles, and that in many cases they are distinctly
striated. . . . But the character of the striation
on the stones is strongly suggestive of ice-action,
as is admitted even by those who do not wholly
accept Ramsay’s explanation. Since his day ob-
servations have multiplied in India, Australia and
South Africa, which considerably strengthen his
inferences, and make it probable that in late Car-
boniferous or Permo-Carboniferous times a rigor-
ous climate did really extend for a time over a
large part of the southern hemisphere.160

The “Continental Intercalaire” or Nubian Sandstone

The final rock layer we will follow is the “Con-
tinental Intercalaire” which is part of the Nubian
Sandstone. Since this section is not referenced, con-
sult the cited books on African Geology.
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The “Continental Intercalaire” consists of continen-
tal sandstones containing silicified wood of Dadoxylon
and a fossil fish, Ceratodus. These beds are found in
Madagascar, Tanganyika, Kenya, Sudan, Egypt, Libya,
Algeria, Chad, Niger, Zaire, South Africa, and Arabia,
Iraq and Jordan. In short it is found all over the
African continent. In the south, these beds cover the
Gondwana sediments. However, once again contrary
to the predictions of continental drift, similar strata
are found covering the Gondwana sequence in In-
dia.’6! In India these beds, known as the Kota sand-
stone and shales, contain the same fossil fish Ceratodus
as does the “Continental Intercalaire.” Thus once
again similar sequences of lithology are seen on widely
separated areas.

Implications

There are several implications of this systematic
deposition of lithologies that we have studied. First,
the present is not the key to the past. As Geikie
pointed out the present depositional framework is only
local and variable. Nowhere today do we see the
widespread deposition of a single lithology on such
a vast scale. An actualist (uniformitarianist) would
claim that, given enough time, these local depositional
systems would eventually cover similar vast areas.
This would be wishful thinking since nothing we see
being deposited today even remotely resembles what
must have been taking place in the past. Dolomite,
oolitic ironstones, and phosphate are but three of the
many depositional systems that have either little
known or no counterpart in today’s world. Why is salt
less abundant in Precambrian rocks than in Phanero-
zoic ones? We can only speculate how some of these
beds came into being.

The second implication of this work is that the geo-
logic periods used were generally determined by fos-
sils, yet the lithology follows the fossils. Those crea-
tionists who feel that the geologic column does not
exist and those who feel that index fossils do not work
need to explain why the fossils and the lithology tend
to parallel each other. Of course time will be needed
to develop a satisfactory explanation for these phe-
nomena.

The third implication is that since global systems
of rock deposition exist, the deposition of the geologic
column must be globally controlled. This fits our con-
cept of global catastrophism better than it does the
current actualist viewpoint even though we may not
completely understand how the deposition occurred.

The number of dead organisms found in ancient
rocks presents a problem to the creationist position.
The trillions of dead and smashed crinoids found in
Mississippian strata, the billions of hippurites and
nummulites found strewn from Europe to Asia and the
mass of dead microscopic animals found in Chalk and
diatomaceous earth require some explanation in order
to fit within our preferred chronology. These dead
animals represent several times the living organic
matter contained on the present earth. Once again,
though, we are free to appeal to non-uniformitarian
agencies to explain these items. Along with this prob-
lem is the question as to why species living today are
not found in these rocks. Evolution is not the answer
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but a creationist answer needs to be found. In a fu-
ture paper this author hopes to deal with that problem.

Appendix

Clark and Stearn estimate that the Mission Canyon formation
contains an estimated 10,000 cubic miles of broken crinoids.162
Dividing this by the surface area of the earth, 1.9695 X 108
square miles will yield the average thickness of a layer of broken
crinoids if they were to be spread around evenly over the surface
of the earth. This yields 5.07 X 10-5 miles thick. Converting to
inches one finds that the layer is 3.2 inches thick or 8.17 centi-
meters thick.
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SURVIVAL OF FRESHWATER AND SALTWATER ORGANISMS IN A
HETEROGENEOUS FLOOD MODEL EXPERIMENT
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The Noahic flood destroyed all the air breathing animals except those on the ark. No doubt the flood also
took a major toll on freshwater and marine organisms due to the turbulance, turbidity, changes in salinity and
temperature. Some marine animals probably survived by simply tolerating changes in salinity. Survival of a
marine reef fish, Blue Damsel, Abudefduf uniocellatus, was tested at different rates of freshwater dilution. It
was found that the salinity where the fish lost the ability to swim was the same when exposed to dilution rates
of 15 0/00/hrs (parts per thousand per hour) and 1.5 0/00/hr but was higher with the slow dilution rate of
0.031 0/00/hr. These data suggest that marine organisms could not have survived a homogeneous freshwater
deluge.

A heterogeneous flood model was set up in a 55-gallon aquarium. A quantity of saltwater 20 cm deep was
overlaid with freshwater and the system was exposed to outdoor summertime weather conditions in western
Oklahoma. Marine algae (Phaeophyta and Chlorophyta), brine shrimp (Artemia nauplii), a hermit crab and some
marine gastropods were introduced into the saltwater portion. A goldfish (Carassius auratus), two mosquito
fish (Gambusia affinis), and freshwater plants were introduced into the surface layer. Although some mixing
occurred, all the organisms survived four week exposure to outdoor conditions suggesting that protected pockets
of marine organisms may have survived the flood by being overlaid with freshwater.
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