For millions of years the shifting crust kept closing and reopening the
cracks, and new lava poured out over the earlier flows. This lava
hardened into a strong, dark -gr ey rock cal |l edmeddrtas al
of the Midwest the flows piled up one on top of another until the layer
. of basalt they formed was almost four miles thick. Drilling and seismic
T h e St . C ro IX D al I e S exploration have revealed that the area covered by the basalt extends

from Canada and Michigan to Nebr aska and Kansas.

Geology of Interstate Park

Home of the Worl dos
The scenic, towering cliffs along the St. Croix River at Interstate State

Park are made of basalt from the ancient lava flows. If you look closely

at these formations, you will see layers of tiny, empty, bubble -like
Interstate State Park, at Taylors Falls, spaces running throug h the cliffs. Each of these layers marks what was
Minnesota, contains some of the onc e the top of a lava flow. The less dense minerals in the lava rose up
most  outstanding and  unique through it as it flowed, and were trapped just below the surface as the
geological features to be found lava cooled and hardened, just like bubbles trapped in ice. From river
anywhere in the world. The story of level to the highest rocks near Taylors Falls there are seven major layers
how these features came to be as visible, so we know that at least seven different lava flows formed the
we see them today is complex but bedrock we see today.
fascinati ng.
In some parts of the Midwest, various minerals were deposited in these
Geological events as interpreted by bubble -like spaces and in cracks in the cooled lava. The most
modern scientists take place so common minerals were feldspar and quartz , which sometimes formed
slowly and over such immense stretches of time t hat it ds di fsknipregidus storie®we call agates. Quartz and feldspar can be found
imagine how things were in the distant, geologic past of an area. in the basalt at Int erstate, but not in the form of  agate s.
Interstate State Park is no exception: t he story of its formations goes
back over a billion years. Minnesota, the Ocean State
Lava Eruptions For many millions of years after the great rift ~ flows of basalt lava, we

have little trace of events around Interstate. We know that the rift
stopped widening. A lot of things may have happened, but any
evidence they left was  destroyed by later events.

The story begins with a shifting of Minnesota
t he Earthos crust
which  split  North and South
America away from Europe and A
Africa. About eleven hundred R
million years ago the North
American continent began to tear
into two parts along a line through
the location of present -day Lake
Superior and south into what is now

/ Maximum
i extent of flow// A

One of these events was the coming of the sea to the area. Minnesota

has many sedimentary or water  -deposited rock formations, and fossils in
these formations are of a variety of small sea animals. In and around
Interstate fos sils of trilobites and primitive mollusks can be found. These
date back to Cambrian times, about 500 to 550 million years ago, when
trilobites were the most advanced form of life to be found.

Wisconsin

| owa . As the Eart hghnind M tbé tmilich t ykaR t dgoh € d  As the sea covered the area that was to become Interstate Park , it
and split open, huge flows of lava movement of the eartt encountered high outcrops of basalt that had been resisting erosion for
spread from the widening cracks. cracks through which lava from inside the hundreds of millions of years since their formation. Ocean waves

These flows would have dwarfed earth erupted to the surface over a large started to speed up this erosion, and broke loose large chunks of basalt ,
area. The lava cooled and hardened into

any volcano seen on Earth today. alaverof rock called basalt or otr ap which fell into the sea and were covere d with sand. Remains of



trilobites and other sea animals was once the location of a much big ger falls at one time. Curtain Falls

‘\ were also covered by this sand, formed recently, only ten or eleven thousand years ago, and a lot
Mo 4TS and were the cause of the fossils happened between the retreat of the sea and the beginning of
we find today. A formation made Curtain Falls.
from large pieces of rock held
i P Eogether by fine particles is c,:alled M i -ﬂqn esot aods Four Seasons
y - ; ocongl omer ated. e ) ) )
b % .7 7\ conglome rate that was formed Winter, Winter, Winter, & Winter
DT g : here by the wave -rounded chunks
of Precambrian basalt embedded
in a beach of Cambrian sand is The  seas retreated  from \
Minnesota has been an ocean sta  te more one of the rarest kinds in the world. Minnesota, but returned again
than once. 500 to 550 million years ago, There is an outcrop of this many times before leaving for .
this area was gradually covered by an conglomerate near the old Mill good. But they never reached = Grantsburg
Berind wihon i sca reveated nave now  Street road in Interstate Park, so as far as Interstate Park after "" B
become sandstone. the form ation has been named Cambrian times. There is no Grant® ik
OMi Il I Street Congl omeclearteedence in the park of S Mieonsin
events after the I
The sea also deposited sand and fine silt in areas farther away from the relatively recent times, about 100
basalt cliffs, and eventually was deep enough to cover the cliffs thousand years ago.
themselves and deposit sand over them as well. The fine silt dep osited The last glacial ice to covert his area was
by the Cambrian sea was compressed and hardened over time into a This was the time of the last the Grantsburg Sublobe, which blocked
type of rock called shale, which  may be found in a few spots along advance of the great ice sheets the drainage of the meltwater from the
Curtain Falls trail in the park, and near river level upstream of the from the north. Minnesota had north and forced the St. Croix to run east
! . . of its present course at Taylors Falls.
highway bridge at Taylors Falls. The sand whic h the sea brought and been covered with ice several
deposited layer after layer also hardened and became sandstone. The times before, but the most recent
sandstone formations in and around t headvpreea (RallechtheeWisnoasindcd Agée IFecaase i lefnso many trac es
Sandstonebd after t he t own of Fr anc onin that state) was the one3hat. affeaed tergtate Rarkvtlee rmost and
downstream of the park. Fossils can b e found in both the shale and the gave the scenery here its final touches.

sandstone, but remember that
it is against the law to damage
rock formations in the park or
to remove any specimens
found in the park without
special permission.

Imagine a time of cold, when summers were not warm enough to melt

all of the snow that fell the winter before. After years of this, the snow
piled up deep enough to crush the snow at the bottom of the pile into

ice, and then piled up more. Even ice will flow if enough pressure is put

on it, and when it is forced to flow, it is hard to stop. Great, mile -thick
flows of ice, glaciers, moved slo wly over Minnesota from the north,
eventually covering most of the state.

Among the cliffs along the
Sandstone Bluffs Trail is the
wa terfall that gave the trail its

A glacier is a very powerful cause of erosion. It can wear away hills,

old name, Curtain Falls Trail . As the sea covered this area, its storm freeze into boulders and drag them for hundreds of miles (slowly but

The falls are dry most of the waves broke against the outcrops of surely), and gouge out broad valleys in w hich to flow more easily. A

year, running only after a basalt, breaking chunks loose. ~ These moving glacier changes the | andscape i
. . . chunks fell to the sea bottom and were . . .

rainstorm or in the spring when embedded in sand slong with the very much evidence of this at Interstate. What we see mostly is the St.

the snow melts. But the ledge skeletons of trilobites and other sea Croix River and its valley, which formed as the glaciers were melting

the falls drops off of looks like it animals of that period . away for the la st time.



The St . Croi x
follow the course we see it
in today. There is evidence
that it once flowed through

a valley farther west, where
the Sunrise River is now. But
glaciers disturb the normal
paths of flowing water.
When a glacier melt s away,
all of the rocks and other
sediment frozen into it get
dumped as the ice melts.
Plains and ridges of sand
and gravel called
omorainesdé are

Superior Lobe

Glacial Lake Duluth

Minnesota

@
&

{] Taviors Falls

After the meltback of the Grantsburg Sublobe,
the St. Croix flowed in its present course past
Taylors Falls. Its size was tremendously increased
by the meltwater draining from Glacial Lake
Duluth via the course
huge flow cut the gorge we see today.

Wisconsin

of

The earlier course of the St. Croix was clogged by moraines as the
glacial ice retreated, and t  he river had to find a new course. It flowed
away from its older channel and for many years it ran east of Taylors
Falls, forming a valley that is still visible today near Dresser, Wisconsin. At

that time, Taylors Falls was still covered by the ice of th e Grantsburg
Sublobe of the glacier, but when the ice melted, the river was able to

run where the ice had been, where it
like it does today, because there were no cliffs and no deep gorge.

The St. Croix was in a wide , shallow valley at first.

Taylors Fallsd the Waterfall

Then came the final chapter of the
happened very recently in terms of geological time - only ten thousand
years ago.

If you imagine the amount of water that youdd get
thick sheet of ice the size of the State of Minnesota, and then imagine

sto Tt or|8 ﬁal ahc@s{oreof Tsa§lo?st €

melting to the west, also
; | farmed at this tim When its
rom -mel tl.09 re&ehed the® much

di dtnobdta y&Iswayask e Superi or. It
around it to the south, at the point where the Brule River of Wisconsin
now enters the lake.

Once the lake began to overflow, the rushing water cut the gap even

wider and deeper, so that the water could run out faster. This huge

flood joined the Glacial St. Croix and poured  south through what is now
Interstate Park, gouging out a valley wide and deep enough to let it

flow smoothly. This flood continued for tens, possibly hundreds of years,
before the ice melted away from the eastern exit of Glac ial Lake
Duluth and allowed water to flow towards the Atlantic Ocean instead
of to the south.

I f you stand in the campground at I

t h enear ¢hs bottdm. of the Glacial St. Croix River. If you stand at the
overlooks alongthe hi ghway or the River Tr ai
point that was covered by the river when it was at its largest. If you
stand at the overlook on the  Sandstone Bluffs Tr ai | , youdl |
out over the mile -wide valley that the Glacial St. Croi  x once flowed in.

The most dramatic reminders of the size and force of the Glacial St.
Croix are found at the north entrance to the Interstate Park, near the

r uhiglswvayt boidbe yHere yoB ean sede tthe dighdcliff® of the paordw riger
gorge calledodTheeDa&Itl.eLr oi x0O.
solid basalt by the river as it cut its channel ten thousand years ago. At
first the river flowed over the top of the basalt formations, but farther
south it cut deep into the much more easily eroded sands tone, and a
falls or rapids formed. This waterfall, though it was never seen by any
human that we know of, w.

al

Falls. Curtain Falls, fed by ice

deelper valleg of _the Glaci

al |l of t hat water running down one riv Croix an félptbheetﬁtr?eve

made the St. Croix Valley and its features look as they do today. As the river

ice melted , the Glacial St. Croix River became much larger than the ' : = > =

river we sSsee now. But t his al owide doe\ﬁ/aﬂe?émng%\?erctr?eléabéof B e
) ) rapidly, and the turbulent

Glacial Lake Duluth, the ancestor of present -day Lake Superior, was _ o
- . , atel’ Oun ing away at the At its_maximum, the Glacial St. Croix River

also filling up with meltw at er from the glaciers. iR Sasd \ﬁe%rg er Noefyn aldno f the area occupied by the

was still blocked by an arm of the glacier, so the water had nowhere to
go. It rose until it was four or five hundred feet higher than the level of

town of Taylors Falls,
I nterstateds

Highway 8, and

rock away and undermines
pot hol es.

the falls. As a result, a

|
These

b ec ahadillsd e e

nt e

be



waterfall will gradually cut its way upstream. The waterfall on the
Glacial St. Croix moved upstream rapidly because of the tremendous
supply of water power coming from Glacial Lake Duluth, and because
t he basal't al ong t he
weakened by an early period of earth movement and faulting. The
erosion of the basalt by the falls of the Glacial St. Croix created the
Dalles and its scenic cliffs. There is little left to see of the falls now that
the river has succeede d in cutting its way through the basalt. All that
remained when the first white settlers came was an impressive rapids,
which was named (along with the town) Taylors Falls, after Jesse Taylor,
who built a sawmill on the Minnesota side of the rapids. The lower part
of this rapids is at the foot of the highway bridge over the river, and the

upper part is hidden by a hydroelectri chi
Worl|l dbs Deepest Pothol es
m— The Glacial St.
—— Croix left more

~
—_

than a wide valley

and high cliffs to
impress visitors. It
also drilled holes
in the basalt,

Basalt Riverbed

some of them so
deep that
hard to see how
water alone could

form them. The
truth is that water
al one

the job. But, look
at a fast -moving
stream, and see if
water is the only
thing moving.
Fast, powerful
streams carry a lot
of sediment with
them, and the Glacial St. Croix was faster and bigger than any river in
North America today. It carried huge amounts of silt and sand, and

you can see how the rocks it once ran over were smoot hed by this
Ol iqguid sandpaper6.

Eddies in the rapids swirl silt against rock, cutting a shallow

depression. As the hole enlarges, more silt is trapped and
cutting increases. Larger stones are trapp ed and worn
smooth while a spiral current may cut a corkscrew pattern
inside the pothole. When the potholes are close together, an
increase in size may wear away the wall between them,
forming a single, oval -shaped pothole. As the glacial river
retreated it often filled these hole sin with sand, soil, and silt.

cour Rieer had bedno d a y @&

c oul dn gwaterfalbcould

If you take another look at a fast -
moving stream where it tumbles down

a rapids over a rocky
probably find spots where the water

forms a swirl or eddy that spins and

stays in one place. You may even find

a small pothole on the bottom of the

stream below the eddy. If there is
enough water power and enough
sand and silt in the water, an eddy like

this will gradually carve a shallow hole

in the rock of the river bottom. As the
ihale geta bidger, nlo@ Qvatér svill swirl
through it, and that will help the river
wear away the rock even faster. If a
stone too big for the current to move
gets into the hole, the swirling silt will carve away at it, and gradually
make it smooth and round enough to roll around on the bott om of the
pot hol e. Sutcohn e gr ianrde frequently
river becomes slower or smaller, the wearing process will stop, and the
pothole and its grinders will eventually be left high and dry

f oun

Remember the Glacial St. Croix and its  rapids? If you look around the

area between Interstatefs | nterpretive
l anding at the edge of the river, Yy O U ¢
carvgds out when the river was deep and strong from the glacial
meltwater. They c¢ ould not have been formed except for the

combination of the very hard basalt rock of the lava flows, the
tremendous force of the water draining from Glacial Lake Duluth, and
the softer sandstone downstream being worn away rapidly so that a
form.

Interstate Park contains more potholes in a smaller area than any other

| ocation in the world, a n &nownapotholehas wo
well.  The deepest one that has been measured accurately, the

0Bott oml e gustur@e rtsidty feet cdseep and twelve to fifteen feet

wide. Another pothole nearby is suspected of being even deeper, over
eighty feet. The widest pothole in ¢t
boat landing: it is over twenty feet wide. It has never been checked for

depth, be cause it is nearly full of sand, rocks and boulders. Smaller

potholes range in size from a few inches across to five or more feet.

If you look hard and try to count every pothole in the park, you should
be able to find more than a hundred of them, all in an area of less than
twenty acres. More may yet remain to be discovered under the



sediment of the small marsh beside the road to the landing. Many of

the low gullies that run through the area were formed when a string of

potholes had the walls betweent  hem worn away by the force of the

river. These then became new channels for the riverds main fl ow, and
frequently caused more potholes to form downstream of them. Our

biggest potholes are in an area where several such channels come

together, right on the  edge of the marsh. Who knows? Maybe the true

biggest pothole in the world is yet to be discovered. Interstate Park

contains many wonders, but its potholes are the most special of all.
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