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wer of erosion, uplift and eruptions over

millions of years. Since the Proterozoic eon, Florissant had several episodes magmatic activity with the
emplacement of Pikes Peak pluton nearly one billion years ago, to the eruption around the Thirtymile
Volcanic field that ended Lake Florissant. Even today, water from Grape Creek continues to cut through
the rock strata beneath. Rain and snow are constantly eroding the landscape. The Geologic Trail helps you
see the tectonic history and erosive forces that have shaped Florissant valley.

o Stop One - Eocene Lake Florissant

The trailhead of the
Geologic Trail begins
at the junction with
the Petrified Forest
Loop Trail going
1,000ft (300m)
northeast of the
visitor center. Follow
the map on the back
to see each stop. As
you walk to the junction, you will cross the 34 million year
old Florissant Formation along the bottom of what was once
Lake Florissant. Scale is 2in (5cm).

a Stop Two - Ice Age Gravels

As the Geologic Trail ascends onto the low ridge, you will
notice that the ground is made up of gravel. The gravel
originates from decomposed granite that has been eroded by
water from the slopes of surrounding hills into the Florissant
valley. This overburden covers much of the Florissant
Formation in the monument, but is only a few feet deep. A
mammoth tooth (pictured right) and bones were discovered
nearby in this layer and have been radiocarbon dated to more
than 43,000 years ago (Late Pleistocene). At the time of the
discovery in 1994, it was one of the highest elevations (8400ft
or 2550m) at which an ice age mammoth had been found. A
much larger fossil site was discovered in in 2010 at

Snowmass, Colorado, 100 miles
west of here. The Snowmastodon
site provided over 5,000 fossils
from mammoths and mastodons
including a variety of smaller
animals. The Snowmass site
remains the highest altitude in the
world, 89001t (2700m), at which
Pleistocene megafauna lived.

e Stop Three — Grape Creek and Pikes Peak Granite

As you cross the bridge, you will see that Grape Creek is the
force that actively erodes and redeposits sediment, or
alluvium, along the stream channel. While most of the
sediment is relatively young, it underscores that geologic
processes never cease and rock is constantly being reworked.

From the bridge, you will see large boulders made of Pikes
Peak Granite. This rock unit formed over 1.08 billion years
ago deep beneath the surface, cooling over millions of years
before being uplifted. In geology, igneous rocks that form
underground with long cooling periods are plutonic. The
Pike’s Peak Granite forms a structure called a batholith,
which is a large intrusive igneous body that forms
underground over time as the magma cools. It is about 25
miles (40km) wide and 80 miles (130km) long, extending
from Castle Rock to just south past Colorado Springs.
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o Stop Four — Tuff Outcrop

After crossing the bridge, you will begin to ascend
the trail through a section of Wall Mountain Tuff.
The Wall Mountain Tuff formed 37 million years ago
as an ash flow that erupted from a caldera located
near modern Mount Princeton, about 50 miles
(80km) west of Florissant. This superheated ash
cloud settled to the ground, welded together and
cooled to form a rock called rhyolitic welded tuff.
This is an example of a volcanic rock, which is any
finely grained or glassy igneous rock that forms from
the rapid cooling of surface eruptions or extruded
lava.

Wall Mountain Tuff has a few small crystals visible
to the naked eye, but it is mostly fine-grained beige
material (groundmass). The visible crystals, or

phenocrysts, formed in the magma long before the

@
b, .
1 P eruption. Meanwhile the microscopic crystals in the
( .
| @A groundmass can only be seen under a microscope.
) The ash flow’ id cooli d explosi
y ‘ e ash flow’s rapid cooling and explosiveness
/Q_/ . prevented large crystals from forming; geologists call
/ / this a pyroclastic texture.
; Florissant Formation:
uaternary Alluyvium
Qal Q i - Lower Mudstone
Qc Quaternary Colluvium - Wall Mountain Tuff
Qg Quaternary Gravels Pikes Peak Granite
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Rhyolitic Tuff vs Granite: Is there a difference?

Rhyolitic welded tuff and granite may seem like two different
rocks, but they are actually more similar than they appear.
Rhyolitic tuff and granite share a similar chemistry, containing
about the same parts of the minerals quartz, feldspar and
amphibole. However, their crystal size and texture is what
determines each type of rock. Granite (right) took thousands
to millions of years to form phenocrysts whereas most of
rhyolitic welded tuff (left) cooled instantaneously, thereby
forming microscopic crystals. The photos to the left show the
different sizes of crystals seen on each rock. Notice the size
difference in the quartz (Qz) crystals on each rock. Scale is
lcm (4 in).

e Stop Five — Geologic Trail Overlook

Being the oldest rock in the monument, the Pikes Peak Granite is the foundation, or basement rock, of all overlying strata in the
Florissant region. As you reach the overlook at the end of the trail, you will notice that you cross a contact between the Wall
Mountain Tuff and Pikes Peak Granite. When the Wall Mountain Tuff was formed, it solidified over the Pikes Peak Granite.

In the distance you will see the modern Florissant valley and many surrounding ridges and peaks. In the late Eocene, lake
Florissant would have dominated the foreground with the Guffey volcanic center on the horizon . Today, those features have
been eroded or buried and replaced by new features, like Mt. Pisgah.

Download this and other site bulletins at www.nps.gov/fifo

T

IMINTAL
STEWARDS

THE
GEOLOGICAL
SOCIETY.

OF AMERICA®

EXPERIENCE YOUR AMERICA ™





<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





