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AN OUTLINE OF THE GECLOGY OF THE GRAND TRAVERSE REGION

The four counties bordering Grand Traverse Bay with Kalkaska and
Benzie counties form a unit sharing the same geologic history. The founda-
tion of the region is a segment of the western rim of the nest of rock bowls
that are the bedrock of the Southern Peninsula.

The Foundation

Through millions of years Michigan was a-building. After the iron
formations and the copper bearing lavas were piled on the northern rim of
the granitic bowl we call the Michigan Basin, after earth movements had 1lift-
ed, compressed, folded, metamorphosed or changed, the sediments of the
Huronian iron-forming age and had broken and uplifted the copper bearing lava
flows of Keweenawan time, then came a time of quiet and of early life known
as the Paleozoic, (primitive plants, algae, fungi, bacteria were in existence
during the Huronian). During the Paleozoic, six major ocean-encroachments
were made over North America, seas entered and retreated from the Michigan
Basin. Fach major sea ebbed and flowed several times covering the basin in
whole or in part., Each time of major encroachment has a name: Cambrian,
Ordovician, Silurian, Devonian, Mississippian, Pennsylvanian. Likewise the
sediments of each minor sea has been given a name. At least 54 layers of
strata of sediments were deposited. Into each sea sediments were washed
- from the lands and spread upon the sea floor. Also vast quantities of miner-
als were dissolved from the rocks and carried to the sea. Thus more food
became available and plants and later animals flourished in the seas. When
they died their bodies were buried in the mud and there in time '"petrified"
or were fossilized. In each suceeding sea a higher form of life flourished
and increased in numbers. Each sea ebbed and flowed, at times covering all
the basin, at other times covering only part of the basin. But at all times
sediments were deposited and the compacted hardened sediments of one sea
became the floor of its successor. Because the land from which the sediments
were derived was not all alike, sediments were different and when compacted
to rocks made sandstones, shales, limestone. At first, during the Cambrian
and Ordovician time, few and only primitive plants were on the land, and
animals lived only in the sea. During the Silurian, plants left the sea for
the land and developed roots. Then soils began to form as the dead bodies of
plants mixed with broken rocks and new chemical processes produced changes
and so soil. At the close of Silurian time the climate changed so that much
evaporation took place and hundreds of feet of salt were deposited. Erosion
removed much of the early formed rock so that today the northern rims of the
rock bowls outcrop in the Northern Peninsula from the oldest -- the Cambrian
sandstones, bordering Lake Superior to the younger Silurian limestones border-
ing lakes Michigan and Huron. Ordovician limestones and shales outcrop
between Cambrian and Silurian in the central part of the eastern half of the
Northern Peninsula. '

Devonian time followed the Silurian and like the Silurian was a
time of warm shallow seas with myriads of corals, snails, clams, brachiopods
and other shelled creatures living in the sea and primitive plants living on
the land. The Devonian was a time of many incursions and ebbing of the seas,
thus many layers of sediments were laid down that compacted to many rock
strata and became the petrified cemeteries of the life of the sea. The rocks

of the Devonian and succeeding Mississippian time are the foundations of the
Grand Traverse Region.
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Figure 1, Geologic Map of the Grand Traverse Region.
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A. "Cup coral" or "Horn coral'-
solitary type of tetracoral
(Zaphrentis).

B. Brachiopod - one valve is
concave the other convex
(Stropheodonta).

C. "Butterfly" or "Winged shell"
- brachiopod (Spirifer).
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D. Brachiopod in which both
valves are convex (Atrypa).

E. "Petoskey stone" or "Alpena
stone™ - colonial tetracoral
(Hexagonaria).

Figure 2. Fossils.
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The oldest rocks underlying the region are the Devonian limestones,
1,700 feet thick which border Lake Michigan and are exposed along the shore
in Charlevoix County (fig. 1). In Devonian time the seas were warm and
shallow and the sediments brought to the sea were largely of soluble lime or
lime in solution. This furnished an ideal home for corals (fig. 2e), "moss
animals" or bryozoa, brachiopods, the ancestors of the clams, snails, and
some trilobites. Some of the corals were solltary, free swimming animals
that built a horn- or cup-shaped shell (fig. 2a) about their bodies. Other
corals and bryozoa lived in colonies and built great coral and bryozoan reefs.
You can see them in the limestone quarries of Charlevoix County. In time the
seas departed, the lime muds that had been built around the reefs and depos-
ited on the sea floory, compacted to rock - limestones, And slowly the shells
were petrified (fig. 2). Some original shells remain, some shells were
replaced - molecule by molecule with calcite, the mineral of lime, so that
the form remains. So slowly did the muds settle that impressions and molds
of shells were not destroyed. All of these may be found in the Devonian

Traverse rocks exposed at the following places, where you can stage fossil
hunts:

Along the lake shore, Evangeline Township, SW Section 6, T 33 N, R 6 W.

Road cut, ledges and bluffs along Lake Michigan. Norwood Township,
T 33 N, R9 W,

Small pits, Norwood Township, N3 Section 26, T 33 N R9 W,

Shore bluffs near Bay Shore, old Northern Lime Co, quarry, Hayes Twp.,
Section 1, T 34 N, R 7 W.

Abandoned Superior Quarry at 9 Mile Point, Hayes Township.

Along shore from 9 Mile Point for 2% miles, Hayes Township.

Along shore Big Rock Point.

Charlevoix Rock Products quarries, Charlevoix Township, T 34 N, R 8 W, -

Ledges and bluffs along shore from South Point for 1 mile southwest.

- Abandoned Wolverine Lime Quarry, Section 29, Charlevoix Township.

Abandoned city quarry, Section 33, T 34 N, R 8 W. Charlevoix Townshipe.
City dump.

South side of the road, junction of Highways 31 and 131, eroded gully,
and creek bed in Emmett County.

The most famous of the fossils is "the Petoskey stone". The
stone is a fragment of one of the great coral reefs built in the warm sea
from Charlevoix to Alpena, which now as a rock is exposed in Charlevoix,
Cheboygan and Alpena counties. Each 1little cell in the "Petoskey ' stone'"was
the home of an individual coral (or polyp), named Hexagonaria. Hexagonaria
was a colony coral and built coral "heads" that measure from one or two
inches to feet in diameter. Many small specimens are complete colonies and
at the base show the original individual ‘coral cell from which the colony
developed by branching reproduction and by building upward. Since the lime
of the original coral was replaced by harder crystalline calcite (the miner-
al of lime) and in places by silica (the mineral of sand and glass) the
"Petoskey stone" can be easily cut and carved and takes a high polish.

.So much of the Traverse limestone has been scraped into the glacial
drift that the ground water is very limy and where it comes to the surface
and evaporates, lime is dep051ted In Lime Lake, Cleveland Township, T 29 N,
R 13 W,, Leelanau County, marl is deposited in the lake, Along the shore one
can find marl pebbles which on being broken open reveal a snail shell
encased in lime and slowly becoming fossilized just as their ancestors were.
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The northern tip of Leelanau County has a rubble shore of Traverse limestone
rocks and a well there found the bedrockat 20-foot depth.

The numerous quarries that have been opened in the limestone show
the economic value of the rock. But another value of the limestone is that
it is a reservoir of petroleum. Bacteria acted upon the dead corals and
other creatures and separated fats from other organic matter. In time these
fats by other bacterial action and chemical changes and pressures became
petroleum preserved in the pores of coral limestone.

Lapping up on the limestones from the southeast are the black Antrim
shales, so named because shale is at the surface in several places in Antrim
County. These shales are Devonian at the base but the top may be of the next
geologic age - the Mississippian. They average as much as 100 feet in thick-
ness. Exposures of black Antrim shale may be found along the shore of Lake
Michigan in Torch Lake township and several places in Banks Township.

Many exposures of Ellsworth shale overlying the Antrim were origin-
ally classified as Antrim, but closer studies have led to their separation
and the upper green shales were named Ellsworth. In Charlevoix County the
Antrim shale is at the surface in Wilson, South Arm, Melrose, Evangeline and
Norwood townships, Along the Lake Michigan shore near Norwood and along the
north shore of Lake Charlevoix shore near Kamp Kairphree the exposed Antrim
contains large balls or concretions of the mineral anthraconite, commonly

called "stinkstone" as it emits a fetid odor of petroleum when struck a sharp
blow with a hammer.

The first of the Mississippian rocks are the green Ellsworth shales
that outcrop near Ellsworth - were quarried there and so were named for.the
town., They may be from 100 to 400 feet thick in the region., Above them are
800 to 1,000 feet of blue-gray Coldwater shales underlying 140 feet of Mar-
shall sandstones. Over the Marshall are 90 feet of limestone, shales and
gypsums of the youngest Mississippian rocks - the Michigan formation. All
strata slope to the southeast and all thicken towards the center of the Michi-
gan Basin, which with inoreasing weight of the sediments, slowly warped
downward during the long Paleozoic time. Thus a complete section is only in
Kalkaska and southern Grand Traverse Caeunty. Yowmger strata thin to the west
as they lap up on the next older rock, so that the western exposures are the
oldest rock - the Traverse limestone of Devonian age.

The deepest well drilled in the area, the Ohio Chamberlain No. 1 in
the SWi NE% Section 14, T 31 N, R 8 W penetrated 6,150 feet of glacial drift
and rock and ended in the Ordovician St. Peter sandstone not far above the
Cambrian sandstones. In this well the Detroit River oil bearing Devonian
rock is at a depth of 1,245 feet or 508 feet below sea level. The deepest
well in Kalkaska County is 4,623 feet deep, but in it the Detroit River forma-
tion was penetrated at 2,946 feet or 1,790 feet below sea level or over 1,200
feet lower than in Antrim County. Also the first rock penetrated in Antrim
County is the Ellsworth shale. 1In the Kalkaska well the first rock is the
Marshall sandstone and the Ellsworth is 966 feet deeper. This shows the slope
or dip of the strata. Figure 2 shows where these rocks would be at the surface
if they had not all been buried’under a mixed mass of rock of all varieties,
sizes and shapes that was deposited during the last rock forming episode in
the history of Michigan (fig. 7). Only the Traverse, Antrim and Ellsworth are
at the surface, the younger rock formations are buried by glacial drift.





































