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INTRODUCTION
by Robert Wolf

When first approached about leading a GSI field trip last autumn, my first reaction was uncertainty. It
seems that the trend in GSI field trips in recent years has been to try to outdo the previous fieldtrip. This has
resulted in highly technical guidebooks. There is nothing wrong with this. However, I thought it would be
nice to have a less technical trip, and to show other amateur members of the GSI that they too can lead such
trips. Perhaps we could even see who could come up with the least technical trip.

1 decided upon the Van Meter-Booneville arca because of the numerous exposures there and because
the area has been little explored by professionals. Also, there has never been a GSI trip to this area. To
assist me, I called upon John Pope and Arson Chantooni, two serious and knowledgeable amateurs who have
extensively studied the area and who introduced me to the exposures about five years ago.

A GSI trip in 1980 examined Pennsylvanian Kansas City and Lansing Group exposures in Madison
County (P. Heckel, 1980). Another GSI trip in 1982 explored Pennsylvanian Marmaton Group and
Cretaceous exposures to the west in Guthrie County (B. J. Witzke and G. A. Ludvigson, 1982). In 1985 a GSI
trip went to Cherokee exposures at the Saylorville spillway in Polk County to the northeast of this area (E. A.
Bettis, T. J. Kemmis, B. J. Witzke, 1985). E.R. Landis and O. J VanEck (1965) mentioned Marmaton Group
and Cherokee Group coals in Dallas County. M. P. Stark (1973) in his unpublished M.S. thesis describes
exposures in Madison County, including some sites that are near the sequence of stops in this trip.

I, myself mentioned an exposure at DeSoto (1983), although I was mistaken about the stratigraphy. As
far as the immediate Van Meter-Booneville area is concerned, we have found very little previous work. For
this reason, we hope that this trip will encourage other amateurs as well as provide professionals with
something new.

We wish to thank the Geological Society of Iowa and the Geological Survey Burcau staff for answering
our guestions and for printing the guidebook. We also thank the owners of the Texaco Truck Stop in DeSoto
for permitting us to "invade" their establishment, and to Mrs. Baker who allowed us onto her property (last
stop of the trip).



CYCLIC SEQUENCE PATTERNS OF SEDIMENTATION

by John Pope

Alternating periods of shallow seas transgressing and regressing on a wide scale and over long periods
of time, produced distinctive sediments in a definite vetical sequence. These sediments extend hundreds of
kilometers from Iowa, into Nebraska, Kansas, and Oklahoma to the south and Hlinois to Pennsylvania to the
east. The sediments form a pattern of inundation and withdrawal repreated over and over, and left a record
of the earth’s geologic history in the material of their layers. One such sequential pattern is known as a
cyclothem. A cyclothem is made up of basically four vertically ascending units: usually a thick shale, which is
also the top of the underlying formation; a thin transgressive limestone; a thin core shale; a thick regressive
limestone; and, again, a thick shale which continues upwards as the bottom of the overlying formation (Fig.
1).

A cyclothem starts at a fairly shallow sea level, with delta influx forming sediment in submerged arcas and
soil forming in emerged areas. This is called a nearshore shale. Often a coal is formed on these emergent
surfaces ahead of the transgression that formed the cycle above. As the water deepened because of sea level
rise, delta material settled out further and further from shore. Eventually, benthic algal growth produced a
thin carbonate mud, known as a transgressive limestone. Sometimes this forms as a thin calcarenite,
deposited in shallow agitated water with a calcilutite above, deposted in quicter water, below effective wave
base, during later transgression (unnamed limestone below Little Osage shale at Hanley, Madison Co.,
Towa). Others were deposited as merely calcilutites, In some situations (e.g., base of Excello Shale) the
transgressive limestone did not form. This can be explained as rapid transgression which did not allow
benthic algal growth to happen before the base of the photic zone was reached, prodelta mud inhibiting
benthic algat growth, or pH and salinity of water adjacent to the overlying a submerged coal swamp inhibiting
benthic algal growth (Excello Shale lying atop Mulky Coal at Stops #4 and #5). When well formed, usually
these limestones are very dark and dense with many fossils. Because of their physical characteristics, fossils
seem rare or are hard to extract. One exception to this is the unnamed limestone below the Little Osage
Shale at stop #1. As the water deepened further, below the photic zone, benthic algal growth and carbonate
production stopped.

Southern Dallas County was in what is known as the trade wind belt at approximately 8-10 degrees
north latitude. As hot air, which rose from near the equator in the doldrums, spread north and south, part of
it descended at about thirty degrees latitude and returned to the equator as the trade winds. Because of the
earth’s rotation, this air mass flows toward the equator and is deflected to the west. This is known as the
Coriolis Effect which produces the trade winds.

Large air masses (trade winds) moving over the sea, move surface waters vast distances. This accounts,
to a large extent, for the circulation patters of the epicontinental sea. As the surface water was forced
westward toward the open ocean, deeper cold water, low in oxygen, flowed in from the ocean floor to replace
the loss. This sct up a large circulation cell thousands of kilometers across (Fig. 2). This cell produced an
upwelling effect near the shore line, and the cold water, which was rich in nutrients entered the photic zone.
This produced high concentrations of plankton and algal growth. The biomass eventually settled back down
to the sea floor. As it decayed it further depleted the bottom of oxygen. Certain heavy metals were also
deposited, which these organisms tended to concentrate when alive.

Meanwhile, more oxygen was prevented from reaching the decper water because land locked seas tend to
become stratified. Warm sea water on top and cold ocean water on the bottom produced a thermocline
which prevented vertical wave circulation from reaching the bottom; this caused anoxic conditions in the
lower regions of the sea. The settling organic materials, thusly un-oxidized, formed a black core shale,
usually rich in phosphate granules, lenses, and laminae (Fig. 3).

Analysis {(by Arsen Chantooni) of a phosphate nodule from the Little Osage Shale at stop #1 is as
follows:
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Analysis of a phosphate nodule from Little Osage Shale Northwest of Van Meter. A. Chantooni, June 1984.
Sample #1; all percents are by weight, as is basis.

% by weight Equivalents
Phosphate 38.95% as POy 124
Sulfate 0.90% as SOy 0.02
Iron 1.60% as FE 0.09
Aluminum 0.08% as Al 0.01
Magnesium absent absent
Calcium 30.00% Ca 1.50
Copper 0.02% as Cu 0.00
Zinc 6.40% as Zn 0.20
Silica 0.40% as such -—--

Unaccounted for: sulfide, carbon, carbonate, organic matter (21.65%) (Assumed carbon & organic matter:
10%)

Sulfide present: mostly tightly bound, calculated as 4.6% as S
Carbonate: present, calculated as 7.5% as CO4

Most Probable Combinations

ca3(PO)2: 63.6%
CaCO3 12.5%
CaSOy 13%
Al,O4 0.16%
FeS, 3.4%
ZnS 9.5%
CaS 0.03%
Si0, 0.4%
Carbon & Organic matter 9.5%
Total 100.39%

Sedimentation was very slow. Most aragonitic fossils were dissolved and replaced by pyrite or
marcasite. Although, at a location 17 kilometers to the northeast of Stop #4, an ammonite was found
preserved in a phosphate lens. Most fossils in the black facies are normally pelagic or epipelagic. These
include fish remains, orbiculoid brachiopods, pectin clams and abundant conodonts. Here the maximum
depth of the transgression was reached and regression began. As the water shallowed from the black facies
and destroyed the thermocline, some oxygenation of the bottom occurred allowing a gray shale facies with
abundant fossils to form (e.g., upper Excello Shale at stops #4 and #3) (Fig. 4). As the water level continued
falling to the photic zone, benthic, carbonate-producing algal-growth resumed. This is evidenced by
increasing numbers and size of calcilutite nodules in the upper Excello Shale at stops #4 and #5. Eventually
thin wavy beds of calcilutite with thin shale partings were deposited, forming the regressive limestone. These
layers were laid down below the effective wave base. Although more work needs to be done here, it seems
that the regressive limestones (Blackjack Creek, Houx, Myrick Station) in this area consist entirely of
calcilutites and are missing the shoal water calcarenites and capping facies of similar limestones in the
Missourian Series, in Madison County, to the south. These limestones were probably overwhelmed by delta
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