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Geologic Setting

The Twin Cities is a major urban area hundreds of miles 
from the nearest ocean.  It is, nevertheless, an excellent place 
to collect seashells.  This is because the area was submerged 
by continental seas millions of years ago, and was inhabited 
by marine animals whose fossil shells remain in the bedrock.  
This guide will help you identify and understand some of 
these fossils.

Fossils are the remains of organisms buried and preserved 
in sediments.  They consist not only of hard body parts, such 
as bone and shell, but also may be impressions of plants, or 
tracks, trails, and burrows.

Some of the best places to collect fossils around the Twin 
Cities are in Ramsey, Dakota, and Goodhue Counties.  Most 
rocks in this region formed from sediments deposited in seas 
that covered the area about 485 to 443 million years ago in 
what is known as the Ordovician Period.

During Ordovician time, Minnesota was located 10° to 30° 
south of the equator; consequently, the climate was tropical.  
The shallow sea that covered Minnesota and the adjoining 
region contained a variety of marine organisms including 
corals, bryozoans, brachiopods, clams, snails, cephalopods, 
and trilobites (see page 3).  Many of these types of organisms 
can be found in modern oceans, and some, like corals, are 
abundant.  However, some individual species that lived in 
Ordovician time are now extinct or rare.  Other groups, like 
trilobites, are extinct altogether.

Rocks that have not been greatly disturbed or deformed 
are oldest at the bottom and the youngest at the top.  This is 
the case with rocks in the Twin Cities.  Good exposures of 
rocks can be seen in a number of places along the Mississippi 
River in the Twin Cities area, where a large part of the regional 
marine sequence, from the St. Peter Sandstone at the bottom 
to the basal part of the Cummingsville Formation at the top, 
is exposed (Fig. 1).  Some of the uppermost units (the Prosser, 
Stewartville, Dubuque, and Maquoketa Formations), which are 
found in southeastern Minnesota and also contain fossils, are 
absent in the Twin Cities because they have been eroded away.

The Decorah Shale is the best formation in which to collect 
fossils.  In the quiet-water environment in which the sediments 
were deposited, life was abundant.  This type of environment 
was also good for preserving the fossils, many of which can 
be found whole.  The hard fossils are washed out of the softer 

shale by rain and runoff water and may be found loose on the 
face of the outcrop.

The St. Peter Sandstone is a nearshore deposit that contains 
very few fossils.  The high-energy shoreline environment in 
which it was deposited was poor for preserving fragile shells.  
The St. Peter Sandstone does contain fossils of a few sturdy 
snail and clam shells, but since these fossils are so uncommon 
and the sandstone is so soft, they are neither easy to find, nor 
to collect intact.

The Glenwood Shale contains few fossils.  Most are the 
remains of tiny organisms, which are preserved as "microfossils."

The limestones of the Platteville Formation and the Galena 
Group (including the Dubuque, Stewartville, Prosser, and 
Cummingsville Formations) were deposited in clear water 
under quiet conditions; consequently both contain abundant 
fossils.  They are difficult to extract from the rock, but can be 
found on bedding planes where the rock can be pried apart.
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Figure 1.  Schematic cross section along the Mississippi River 
in St. Paul.
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Fossil Collecting
Any exposure of limestone or shale in the Twin Cities area 

has good potential to yield fossils, especially the Decorah Shale.  
These and other formations are also exposed across greater 
southeastern Minnesota, south of the Twin Cities. Geologic maps 
of the various rock formations, including those that produce 
fossils, can be accessed through the Minnesota Geological 
Survey web site at https://www.mngs.umn.edu/.  These maps 
can help you determine where the formations may be exposed 
at the land surface.  Natural exposures are commonly found 
along riverbanks and eroded hillslopes.  Artificial excavations 
like road cuts and rock quarries can also be very productive.

Most land in Minnesota is private property.  Always obtain 
permission before entering.  Collecting the kinds of fossils 
described in this report is allowed on some state property, but 
places such as State Parks and Scientific and Natural Areas 
do not allow people to collect rocks or fossils.  Local, city, 
and county parks, as well as private camping areas, may have 
access to fossil-collecting areas.  Contact the operators of these 
areas to receive permission.

After you have obtained permission to collect from a site 
that yields fossils, a few simple tools will prove useful:

1. Brick-layer's hammer or geologic hammer
2. Chisels
3. Magnifying glass or hand lens
4. Collecting bags 
5. Tissue paper for wrapping delicate specimens
6. Labels to note locality, formation, date, and collector
7. Pencil, pen, or camera to note the location of the fossil
8. Work gloves
9. Safety glasses or goggles to wear when chipping at 

a rock surface

Always exercise caution when collecting fossils. 
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Types of Fossils

Refer to page 3 for illustrations.  Unless otherwise noted, 
illustrations are about the size of the fossils one might find.

Trace Fossils

Trace fossils are not the body remains of an animal.  Instead, 
they are traces, or impressions, made when an animal burrowed, 
rested, or crawled upon the seafloor.  The example illustrated 
probably was a burrow, possibly made by an arthropod.

Anthozoans (corals)

Corals commonly found in the Decorah Shale are called 
horn corals because their skeleton, which is preserved, looks like 
a tiny horn.  Corals are simple animals that feed by capturing 
small floating sea life with their tentacles.  Most modern corals 
are colonial, which means that many animals live together in 
one skeleton.  Ordovician horn corals were solitary (having 
only one animal per coral skeleton).  Many types of corals are 
abundant in today's oceans, but horn corals are extinct.

Bryozoans 
These fossils commonly resemble a twig, a ribbon, or 

a small fan with tiny pores.  Others are biscuit or gumdrop 
shaped or encrust other fossils.  Like corals, bryozoans live by 
filtering food from surrounding water with special tentacles.  
Unlike the horn corals, bryozoans are colonial organisms; each 
pore in the skeleton is home to one tiny animal.  They were 
abundant during the Ordovician Period, but they are scarce in 
modern seas.

Brachiopods (lampshells)
Brachiopods are shelled organisms; their shell is composed 

of two unequal halves called valves.  Commonly, thin growth 
lines and ribs are preserved on the valves.  Brachiopods usually 
attach themselves to the seafloor by a fleshy stalk that extends 
through one of the valves.  They are filter feeders; however, 
their tentacles remain inside their shell.  Like bryozoans, they 
were abundant during the Ordovician Period, but are now rare.

Bivalves (clams)
Bivalves, like brachiopods, are shelled creatures.  Generally, 

their two valves are the same size and are mirror images of 
each other.  Bivalves are filter feeders that can move around 
by means of a fleshy foot.  Commonly, the form of the animal 
is preserved as a cast of the internal cavity between the two 
valves.  The shells are usually not preserved, and fine growth 
lines and details are lost.

Gastropods (snails)
Gastropods most commonly possess one tightly coiled 

shell.  Some shells are coiled in a plane (like a garden hose), 
and some are coiled in a spiral (like a cone).  Snails without 

shells are called slugs.  Although some modern snails have 
lungs and live on land, many others live under water.  They 
are scavengers, finding food along the seafloor.

Cephalopods 
Cephalopods of today include octopuses, squid, and the only 

living representative with an outer shell—the pearly nautilus.  
The bodies of Ordovician cephalopods were like those of 
modern squid or octopuses, but the ancient cephalopods had 
an external shell that grew as a series of chambers.  The animal 
occupied only the last, largest chamber.  Ancient cephalopods 
were able to jet themselves rapidly through the water like the 
modern octopuses and squid, and like them, captured their prey 
with their tentacles.

Trilobites 
Trilobites are long-extinct relatives of modern arthropods 

such as crabs and lobsters.  Like these modern relatives, they 
shed or molted their hard external skeleton as they grew.  Many 
of the fragments of trilobites found in rocks may be molted 
segments.  Most commonly, the fossilized fragments are from 
the head or tail of the animal.  Trilobites fed along the sea 
bottom or burrowed for food.  Trilobite fossils are typically the 
most sought after fossils, and the most difficult to find intact.

Crinoids (sea lilies)
Crinoids, relatives of sea stars and sea urchins, are spiny 

skinned animals with five-fold body symmetry.  The animal 
has a small, cup-shaped body made of calcified plates (Fig. 
2).  Five arms, each with many branchlets, extend from this 
cup.  The crinoid attaches itself to the sea floor by a stem, 
and feeds itself by filtering food from surrounding water with 
its branchlets.  The columnals which made up the stem are 
common fossils.  The body plates are less common, but also 
may be found.

stem

holdfast

calyx (cup)

arms

Figure 2.  A crinoid in life position.  
Fossils of crinoids most commonly 
are circular pieces of the stem and 
arms as shown on the opposite 
page.  Image from the Florida 
Center for Instructional Technology 
(http://etc.usf.edu/clipart/).
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Note: Some formal fossil names shown here may now be obsolete.
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