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Abstract

Two field trips were made to study the supposed unconformity between Mississippian Redwall Limestone and
Cambrian Muav Limestone along the North Kaibab Trail, Grand Canyon. Characteristics indicative of uncon-
formable stratigraphic relationships are described. Such characteristics were not observed along the Redwall-
Muav contact line. Field evidence supports the belief that continuous deposition of sedimentary strata occurred,
one formation on another. Thus there need not be any 200 million year depositional hiatus between the two

formations.

Introduction

Geologists believe that there exists a 200 million year
hiatus between the top of the Cambrian Muav Lime-
stone and the base of the Mississippian Redwall Lime-
stone-Collier (1980, p. 10). This belief is contradicted
by Burdick (1974) who reported that elements of the
Redwall Limestone and Muav Limestone were inter-
tonguing with each other to form repeating sequences:

Now we come to the Cambrian Period, and walk-
ing down the trail, we see where the Mississippian
will come down to a certain level and then we find
a layer of Muav limestone. Still lower we find a
layer of Mississippian and again another layer of
Cambrian. It is strange that they can jump back
and forth, these alternations of rocks over 100
million years. This is called recurrent formation or
faunas. Mississippian life is supposed to have ended
at the end of that period and an entirely different
type of rock should be in the Cambrian. In the
Cambrian, the oldest rock, are trilobite fossils and
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other shell fish, distinctive of that type of rock.
When you progress to the Mississi fpian, you are
supposed to be leaving that type of life and coming
to another. Instead, we find another layer of Cam-
brian. Something is wrong. Evolutionists say you
cant put evolution in reverse: it is always forward.

So here is another puzzle, recurrent faunas. p. 61

If it can be shown that there is no hiatus between the
Redwall Limestone and the underlying Muav Lime-
stone, then this conclusion would 1) discredit geologic
time as promoted by some geologists and 2) do great
damage to the macroevolution model of origins.

Observations

The CRS Research Committee authorized two trips
into Grand Canyon in 1986 to study stratigraphic re-
lationships within that area publicized by Burdick
(1974). Key exposures exist along the southerly trend-
ing, principally southerly descending, sinuous North
Kaibab Trail, in the Grand Canyon. Burdick$ strati-

raEhic section is situated just southerly of a National

ark Service information sign. The sign identifies to
the reader the base of Redwall Limestone lying on top
of Muav Limestone. The stratigraphic section can be
reached from North Rim, Grand Canyon, commencin
at the trailhead for North Kaibab Trail. Merely wal
down North Kaibab Trail for a horizontal distance of
about 4 miles, dropping vertically about 2000 feet to
reach the study site.
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This is very scenic terrain. Except for a drinking
fountain atop the Supai Formation there is no available
water along higher parts of North Kaibab Trail. Hence
it is advised that one bring adequate supplies of water
for that trek. It is also advised that the National Park
Service be contacted to determine if North Rim is
accessible. Since North Rim is above 7,000 feet sea
level, this indicates annual early fall closing of North
Rim trailhead by snow.

During colder months, Burdick$ stratigraphic section
can be reached from the South Rim, Grand Canyon.
Merely follow the South Kaibab Trail to Phantom
Ranch and then ascend the lowest part of North Kaibab
Trail to the specific site. This southerly access road
involves over 30 miles of hiking and such a trek will
require spending at least one night in Grand Canyon.

Nature of The Contact Line

During the 1986 trips, the aforementioned National
Park Service sign identifying the contact between the
Redwall Limestone and the Muav Limestone was
reached. It reads as follows:

AN UNCONFORMITY
Rocks of Ordovician and Silurian Periods are
missing in Grand Canyon. Temple Butte Limestone
of Devonian age occurs in scattered pockets. Red-
wall Limestone rests on these Devonian rocks or
on Muav Limestone of much earlier Cambrian
Age.
Note — The sign indicates by arrow that at this locality
Redwall Limestone lies directly on Muav Limestone.
Temple Butte Limestone of supposed Devonian age
appears absent.

The supposed unconformity between Redwall Lime-
stone and Muav Limestone is not at all obvious when
one attempts to trace the contact along North Kaibab
Trail. Commencing from an area about 100 yards
northerly of the National Park Service sign and termi-
nating about 100 yards southerly of the sign, all beds
seemingly interfingered, one with another. Among
strata observed were Muav Limestone beds of blue-
gray, micaceous shale exhibiting what has been de-
scribed as fossil worm tubes— see Figures 1 and 2.

Using the National Park Service sign as the basis for
separation of Muav Limestone strata from Redwall
Limestone strata, it was determined initially that the
yellowish appearing micaceous shales (Figure 2) were
the uppermost Muav Limestone beds. Immediately
above these shales were more massive beds that typi-
fied reddish-colored Redwall Limestone beds. Yet any
attempt to trace individual beds laterally southerly or
northerly along North Kaibab Trail resulted in a reverse
stratigraphic relationship. Allegedly older Muav Forma-
tion yellowish beds rested on alleged younger reddish-
stained Redwall Limestone beds.* See Figure 3.

The previously described Muav Limestone$ blue-
gray micaceous shale bed seen below the supposed
unconformity was traced laterally so that it too could
be seen to rest on allegedly older Redwall Limestone
strata as illustrated in Figure 3 and the diagram in
Figure 2. The described relationships suggest the
probable presence of lateral and vertical facies changes
within both formations. Lateral and vertical facies

*Redwall Limestone is actually light gray in color. The red color is
due to staining from the overlying Supai.
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Figure 1. Micaceous shale. There were layers of micaceous shale

like this present in both Redwall and Muav Limestones, support-

ing the idea that these Mississippian and Cambrian deposits were
formed almost simultaneously. Note fossil worm tubes.

changes within both formations indicate the absence

of unconformable relationships between the Redwall

Limestone and the Muav Limestone. Other alleged

Muav Limestone beds observed here include strata

described as mottled limestones by McKee (1945, pﬁ).

21-2) — Figure 4. These mottled limestones exist within
the Redwall Limestone also.

Muav Limestone and Redwall Limestone strata
situated about 50 feet above and 50 feet below the
presumed unconformity were searched for erosional
features supﬁortive of an unconformity. None was
seen. All of the beds were seen to be homoclinal, each
bed resting directly on another bed with no known
structural deviation. Joint planes commencing in
alleged Muav Limestone beds seemingly intersected
Redwall Limestone similarly.

If in fact a 200 million year hiatus existed, and if in
fact pertinent principles of structural geology and
stratigraph(ir were applied to this stratigraphic section,
one would expect to see 1) obvious, pronounced
erosional features incised into the highest of Muav
Limestone beds, 2) Basal Redwall Limestone beds
exhibiting boulders and cobbles of eroded Muav
Limestone beds, 3) Muav Limestone beds dipping
somewhat more steeply than overlying Redwall Lime-
stone beds, 4) Muav Limestone beds being somewhat
more folded than Redwall Limestone beds, 5) more
complex g’oint systems in the Muav than in the Redwall,
6) more faulting in the Muav than in the Redwall, and
particularly 7) a decidedly different lithology within
each of the formations, due to supposed changing
regional environments.

Redwall Strata in Muav Limestone
well below the Unconformity

More than 100 yards southerly of the National Park
Service sign for the Redwall-Muav contact there is a
stratigraphic section which is impressive— see Figures
2 and 5. In this area, there are interbedded supposed
Redwall strata, mottled Muav Limestone and mica-
ceous shale. This sandwiched section was observed to
be well below the presumed contact, and entirely
within the Muav Limestone. Redwall strata are not
expected to exist here within the Muav Limestone. Yet
these interbedded strata grade abruptly southerly into
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Figure 2. A diagram of the rock strata near the Redwall-Limestone-Muav Limestone contact, North Kaibab Trail, Grand Canyon, AZ. From the
starting point at the left, distances were paced along the trail and these three-foot paces were later converted to meters. The trail, which
curved in and out, has been drawn straight, with a gradual slope as shown. The “corner rock” sketched here is visible on other figures.

The vertical distance was estimated from other photographs containing a member of our party who was about 5 feet 10 inches tall. See
sketch of 510” hiker for vertical perspective. Vertical distances are exaggerated four-fold in comparison to horizontal distances.

Evolutionary geologists assume that Redwall Limestone was deposited 200 million years after the Cambrian Muav Limestone beneath.
We found, however, that beds of both were deposited in exactly the same horizontal fashion and there were no signs of the Muav having
eroded before the Mississippian Redwall Limestone was laid down. In one place Muav and Redwall clearly graded laterally into each other
and they also manifested a vertical intertonguing at other localities. All of these facts support the belief that Redwall was deposited only

after shortly Muav Limestone. Diagram drawn by Ross Marshall.

strata which are obviously Muav, by descriptive
definition (Figures 2 and 5).

A close-up view (Figure 6) reveals that there is no
fault where the interbedded strata grade directly into
obvious Muav material.

A Contrasting Post Pre-Cambrian Unconformity

Along a lower segment of the North Kaibab Trail,
trending southeasterly towards Phantom Ranch, one
can view an undoubted unconformity. In this area, a
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Figure 3. Vertical and horizontal reversals. To the left of W.
Waisgerber and the “corner rock” are beds which undergo inter-
tonguing in that there is a transition vertically between such
layers as micaceous shale, Muav-like rock and Redwall Lime-
stone. It is obvious as well that the lighter Muav-like material
near Waisgerber§ head becomes darker laterally, shading into
typical Redwall beds. Transitions such as these do not fit with
the usual geological concept that vast ages separated the deposi-
tion of rocks above and below. Note also the perfectly conform-
able and horizontal character of all these strata. No marks of any
erosion, tilting, or other disturbance are here, suggesting con-
temporaneous deposition.

sedimentary formation, the Precambrian Bass Lime-
stone (basal member of the “Grand Canyon Super-
group”) lies unconformably on older, metamorphosed,
Precambrian, Brahma Schist. See Figure 7. In this area
this unconformity can be discerned readily. The rocks
above differ markedly from the rocks below in
lithology and in the presence of differing structural
elements. There is a somewhat jagged interface be-
tween the two formations which is considered to be in-
dicative of an erosional interval of time into Brahma
Schist prior to deposition of elements of Bass Lime-
stone.

DISCUSSION
Formational contacts

When basal strata for one geologic formation (or
member) lie directly on uppermost strata of an older
formation (or member), in a uniform manner, then it is
common practice for a geologist to conclude that the
two formations (or members) are conformable. How-
ever, should an evolutionary geologist determine on
the basis of fossil evidence that there are millions of
years of missing geologic time situated between the
formations, then he must postulate the existence of an
unconformity. Then that evolutionary geologist must
search for confirming structural geologic evidence to
support his belief. Evidently fossil evidence from the
Redwall Limestone and the Muav Limestone have con-
vinced evolutionary geologists that there must be such
an unconformity.

As was mentioned previously, some relationships
between formations (or within formations) are unde-
niably unconformable. If for example the subjacent
formation is metamorphic, whereas the superjacent
formation is sedimentary, the result can be described
as an unconformable relationship— a nonconformity.
A nonconformity is illustrated in Figure 7.
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Figure 4. Mottled limestone. Mottled limestone of this type was
found in both the Muav and Redwall-like deposits below the
supposed contact surface. Its presence in patches within both

pes of strata is another evidence favoring simultaneous
eposition. McKee (1945) discusses this mottled limestone as
part of typical Muav formations.

If subjacent strata are folded or significantly inclined,
more than superjacent strata, this describes another
kind of unconformable relationship— the angular un-
conformity. Thus there is the existence of hiatuses
between formations (or members) when these stratal
elements exhibit angular unconforming relationships
or nonconforming relationships.

One other stratigraphic relationship between forma-
tions (or members) is commonly described as a dis-
conformity. A disconformable relationship supposedly
exists when two formations exhibit similar structural
geoloElc elements except that the lower formation

ave been incised. Basal strata for the higher
format1on then fill in the notches and grooves brought
about by prior erosion of the uppermost part of the
older formation.

The Redwall/Muav contact is evidently a discon-
formity by definition. Yet in the previously mentioned
study site along North Kaibab Trail, strata did not
reveal notches and grooves to confirm the current
geologic conclusion that a disconformity existed.

How do most geologist account for the various
Paleozoic deposits in Arizona?

According to historical geologists, Cambrian, Devo-
nian and Mississippian strata were formed when a
broad, onlapping sea moved into Northern Arizona to
cover the general area with sediments. Certain
“isopach” maps which were drawn by a previous
investigator (McKee, 1951) reveal depths of respective
formations suggestive of Cambrian, Devonian and
Mississippian oceanic advances. Because Cambrian,
Devonian and Mississippian strata do not associate
with the so-called Defiance Positive area of northeast-
ern Arizona, it is presumed that Cambrian, Devonian
and Mississippian seas never covered that area.

Following recession of the post-Cambrian (and Or-
dovician and Silurian) sea, the advancing Devonian
sea deposited sediments well to the west of the De-
fiance Positive area suggesting that the Defiance Posi-
tive area had been extended farther westerly than it
had been during Cambrian times. Thus areas such as

'S
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North Kaibab Trail were supposedly above sea level
and hence not covered by Devonian sediments.

Following recession of post-Devonian seas, the ad-
vancing (onlapping) Mississippian sea covered a great-
er area than did Devonian seas. This resulted in the
covering of Devonian strata where Devonian strata
had been deposited. Where Devonian strata were ab-
sent, such as along North Kaibab Trail, Mississippian
seas deposited sediments directly on Cambrian de-
posits. Such a historical geological scenario pleads for
a hiatus of 200 million years between Mississippian and
Cambrian depositional sequences. A 200 million year
hiatus demands an undoubted unconformity between
Mississippian and Cambrian deposits.

Continuing the historical geological scenario, Ordo-
vician and Silurian seas supposedly receded from the
Grand Canyon region. Consequently, one would ex-
pect to find fauna-dated Ordovician and Silurian strata
somewhere in the general region, particularly in areas
to the south. McKee (1951) raises a very significant,
unresolved geologic time and time-rock problem by
writing: “Strata of the Ordovician period are confmed
to the southeastern and possibly to the northwestern
parts; those of the Silurian are not known within the
state.” p. 484.

McKee$ comment above merely reinforces the be-
lief by the writers of this paper that geological time as
developed in western Europe during the 19th century
cannot satisfy the stratigraphy of the Rocky Mountain
region of North America. Because 19th century western
Eurogean geologic time was adopted by 20th century
North American geologists, mid-20th century conse-
quences have been monumental non-solvable strati-
graphic correlation problems across North America. It
is not at all surprising that the Redwall Limestone-
Muav Limestone hiatus cannot be confirmed by an un-
doubted unconformity.

Figure 5. Lateral transition or facies shift from a sandwich of
Redwall, micaceous shale, mottled limestone and Muav to solid
Muav. At the right a sandwich of Redwall, micaceous shale,
mottled limestone, and Muav-like beds grade laterally into a
solid deposit (left) of Muav. A facies relationship of this type
would be expected only if both the Mississippian and Cambrian
rocks were being deposited at approximately the same time. J.
Meyer is seen left and W. Waisgerber to the right. The arrows
point to the top and bottom of this line of lateral transition.






