














to the parking area for the boat ramp. Park and walk to the gray limestone
boulders along the lakeshore.

Limestone riprap

Gray limestone boulders similar to those at this stop are
piled up in several locations around the lake in the Arcadia
Lake parks. These piles of boulders are known as riprap; they
are used to help prevent erosion of the lakeshore next to
roads and boat ramps. The limestone boulders used for rip-
rap around Lake Arcadia were quarried in south-central Okla-
homa in the Arbuckle Mountains region and probably date
from the Ordovician Period (510-439 Ma).

The limestone boulders contain many geological features
that do not occur in the natural outcrops of the Garber For-
mation around Lake Arcadia. The most abundant features are
algal mats, which appear as thin, wavy light and dark gray lay-
ers that are oriented nearly parallel to one another. Other lay-
ering consists of alternating light brown and gray rock; the
light brown rock is sandstone (probably limey) and the gray
rock is pure limestone. Some of the limestone consists of
limestone fragments. Like the conglomerate at Stop 3, these
limestone conglomerates also formed in moving water. Pyrite
occurs as small gold- and red-colored crystals on the boul-
ders. The red color is caused by the oxidation of the pyrite.
Fossils are rare in the riprap boulders; however, some gastro-
pod (snail) fossils are present.

CONCLUSION

The geology of the Arcadia Lake parks is an important as-
pect of the natural history of the area. Recognizing and un-
derstanding some of the features seen in the rocks provides a
window to the past. The evidence contained in the Garber
Formation around the shores of Lake Arcadia (and elsewhere
in central Oklahoma) provides clues to what this part of the
world was like about 260 Ma during the Early Permian. Geol-
ogy is also a window to the future. We must learn as much as
we can about how water moves in the Garber sandstone and
what happens to it over time, in order to provide future gen-
erations with a clean and reliable source of fresh water.
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GLOSSARY OF TERMS
(mostly from Jackson, 1997)

algal mat—A layer of blue-green algae and fungi growing over
the surface of sediment.

aquifer—A body of rock permeable enough to yield signifi-
cant quantities of ground water to wells and springs.

asymmetric ripple marks—See ripple marks.
barite—An unusually dense mineral, barium sulfate, BaSO,.

bed—A layer of sediment or sedimentary rock bounded by
bedding planes.

bedding plane—A planar surface that separates successive
layers of stratified rock; a plane of derosition.

calcite—A mineral, calcium carbonace, CaCOs; the principal
component of limestone and a common cement of sand-
stones.

cement—Mineral material, usually chemically precipitated,
that occurs in the pore spaces of a sedimentary rock thereby
binding the individual grains together.

clast—An individual grain or fragment of a sediment or rock.

conglomerate—A rock composed of rounded fragments larger
than 2 mm in diameter embedded in a finer-grained matrix.

cross-beds (cross-bedding, cross-bedded)—The internal ar-
rangement of the layers in a sedimentary rock, usually sand-
stone, in which minor beds are more or less regularly inclined
at various angles (typically 10°-40°) to the principal layers in
the rock; produced when sediments are deposited by moving
air or water. Compare planar beds.

cross section—A diagram or drawing that shows features cut
by a vertical plane.

crystallize (crystallization)—The process by which material
becomes crystalline, i.e., acquires an orderly arrangement of
atoms or molecules.

deformation—A general term for the process of folding, fault-
ing, shearing, compressing, or extending rocks as a result of
various Earth forces.

depositional environment—The geologic setting in which
sediments accumulate, e.g., river, shoreline, lake, shallow
marine, etc.

diagenesis (diagenetic, diagenetically)—All the chemical,
physical, and biologic changes undergone by a sediment af-
ter its initial deposition, and during and after its lithification,
exclusive of weathering and metamorphism.

dolomite—A mineral, calcium-magnesium carbonate,
CaMg(CaCOs),.

erosion (eroded)—The general process or processes whereby
the materials of the Earth’s crust are loosened, dissolved, or
worn away, and moved from one place to another, by natural
agencies.

feldspar—A group of alumino-silicate minerals with the gen-
eral composition M[AI(ALSi);O4], where M usually is K, Na, or
Ca; the most abundant (60%) mineral in the Earth’s crust.
flood plain—The relatively smooth land adjacent to a river
channel constructed by the river and covered with water dur-
ing floods.

formation—A body of rock that can be recognized at differ-
ent locations because of the rock types it contains and its po-
sition relative to underlying and overlying formations; it is the
fundamental mappable geologic unit. A rock unit usually is
given a formation name if all the rocks in that unit are similar,
contain similar fossils, or show the same repetitions of differ-
ent kinds of rocks.

geomorphic—Pertaining to the general configuration of the
Earth’s surface or its surface features.

goethite—A mineral, hydrated ferric oxide, HFeO,.

ground water—That part of subsurface water that is in the
zone of saturation, in which all the spaces between rocks and
the particles that make up the rocks are filled with water.
group—Two or more contiguous formations with significant
and diagnostic features in common; a unit next in rank above
formation.

hematite—A common iron oxide mineral, Fe,Os; commonly
a deep-red or red-brown.

interbedded—Said of beds lying between or alternating with
others of different character.

joint—A planar fracture or crack in a rock along which no
movement has occurred.

limestone—A common sedimentary rock composed mostly
of calcite and formed by either organic or inorganic processes;
many contain fossils.

limonite—A general field term for a group of brown, amor-
phous, hydrous ferric oxides with variable chemical and physi-
cal properties.

linguoid ripple mark—See ripple mark.

lithify (lithification)—To consolidate from a loose sediment
to a solid rock.

lunate ripple mark—See ripple mark.

Ma—Million years old.

meandering—Said of a stream that has regular freely devel-
oping sinuous curves, bends, loops, turns, or windings.
member—A geologic unit next in rank below a formation,
comprising some specially developed part of a formation.
mud crack—A crudely polygonal fracture formed by the
shrinkage of clay, silt, or mud as a result of drying under at-
mospheric conditions.

nodule—A small, irregularly rounded mass of a mineral or
mineral aggregate, usually with a different composition from
the enclosing sediment or rock matrix.

outcrop—That part of a geologic formation that appears at
the Earth's surface.

oxidizing environment (oxidizing water, oxidized, oxida-
tion)—A natural environment in which the minerals formed
typically are oxides.

paleosol—A soil that formed on a landscape in the past and
has been preserved in the geologic record.

permeable—Said of a porous rock that easily transmits a fluid,
such as water or oil. A rock can be porous but not permeable
if the pore spaces between the grains are not connected.
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GLOSSARY OF TERMS (continued)

Permian—In geologic time, about 290 to 245 million years ago.
Most of the rock outcrops in central and western Oklahoma,
especially those that are red, are Permian.

planar beds (planar bedding)—The internal arrangement of
the layers of a sedimentary rock in which minor beds are par-
allel to the principal layers in the rock; typically produced
when sediments are deposited by still or slowly moving wa-
ter, rarely by very rapidly moving water. Compare cross-beds.

Pleistocene Epoch—In geologic time, about 1.6 million years
ago to 10,000 years ago.

pore space—The open spaces in a rock or sediment.

porous—Having numerous pore spaces, whether connected
or isolated. In a sandstone, the spaces occur between the in-
dividual sand grains.

precipitate (precipitation)—The process by which a substance
is deposited in solid form from a solution in which it is present.

primary sedimentary structure—See sedimentary structure.
pyrite—A mineral, iron sulfide, FeS,.

quartz—A common rock-forming mineral, crystalline silica,
SiO,.

quartzite—Either a metamorphosed sandstone or a very hard
but unmetamorphosed sandstone consisting of quartz grains
thoroughly cemented together by secondary silica.

Quaternary Period—The current period of geologic time; it
began 1.6 million years ago and consists of two epochs: Pleis-
tocene and Holocene (Recent).

reducing environment (reducing geochemistry, reduced, re-
ducing water)—A natural environment in which the sediments
that accurmnulate typically are rich in organic carbon and iron
sulfide.

ripple mark—An undulatory surface on a sediment or sedi-
mentary rock produced on land by wind and subaqueously
by currents or wave action. Ripple marks can be symmetric
(crest of ripple mostly straight, sides of ripple similarly
shaped), asymmetric (crest of ripple straight or curved, down-
current side of ripple short and steep, up-current side of ripple
long and gentle), linguoid (crests highly irregular with a
tongue-shaped outline open in the up-current direction), and
lunate (crests highly irregular with a tongue-shaped outline
open in the down-current direction).

riprap—A layer of large, durable fragments of broken rock,
specially selected and graded, thrown together irregularly or
fitted together, designed to prevent erosion by waves or currents.

rip-up clast—A clast that has been “ripped up” by currents
from a semiconsolidated sediment (usually mud) and trans-
ported to a new depositional site.

sandstone—A rock composed dominantly of sand grains that
are cemented together.

scour-and-fill—A sedimentary structure consisting of a small
erosional channel, generally ellipsoidal, that is subsequently
filled.

sedimentary rock—A rock resulting from the consolidation
of loose sediment that accumulated in layers; the loose sedi-
ment may consist of clasts, chemical precipitates, or organic
material.

sedimentary structure—Features formed in sediments that
reflect how they were deposited (primary) or deformed shortly
after they were deposited (secondary).

shale—A rock composed mostly of clay-sized minerals formed
by the consolidation of clay or mud.

silica—Silicon dioxide (Si0,). It occurs naturally in many
forms, including the mineral quartz and in less pure forms
such as sand.

silicate (minerals)—A compound whose crystal structure con-
tains SiO, tetrahedra.

siltstone—A rock composed mostly of silt-sized clasts; more
coarse-grained than shale but finer-grained than sandstone.

specular hematite—A black or gray variety of hematite with a
glossy metallic Juster.

strata—Plural of stratumn. Sheetlike layers of sedimentary rock,
visually separable from other layers above and below; each
typically greater than 1 cm thick and constituting part of a
bed.

stratigraphy—The science of rock strata; concerned with the
original succession, age relations, form, distribution, rock
types, fossils, etc.—indeed, with all the characteristics and at-
tributes of rocks as strata, and their interpretation in terms of
environment or mode of origin, and geologic history.

supersaturated—Said of a solution that contains more of a
dissolved substance than is normally present in a saturated
solution.

symmetric ripple mark—See ripple mark.

syneresis—The separation of a liquid from or by a gel during
aging, resulting in shrinkage and the formation of cracks.

tabular crystals—Crystals that have two dimensions that are
much larger or longer than the third.

tectonic—Pertaining to the forces involved in the broad ar-
chitecture of the outer part of the Earth. Tectonics is a branch
of geology dealing with the regional assembling of large fea-
tures on the Earth, including their mutual relations, origin,
and historical evolution.

trace element—An element that is a very minor component
of a mineral or rock.

tributary—A stream feeding, joining, or flowing into a larger
stream.

trough cross-bedding (trough cross-bedded)—Cross-bed-
ding in which the lower bounding surfaces are curved sur-
faces of erosion, resulting from local scour-and-fill.
tubule—A twiglike or branchlike concretion, typically ce-
mented by calcite.

water table—The upper surface of a body of ground water.
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Generalized Geologic Time Scale

DIVISIONS OF GEOLOGIC TIME Age (approx.)
in millions of
Eon Era Period Epoch years
Quaternary Holocene 0.010
Pleistocene 16
Pliocene

Cenozoic Miocene 5
Tertiary Oligocene 22
Eocene 57
Palfocene 65
Cretaceous E::; 97
146
, Late 157
Mesozoic Jurassic Middle 178
Early 208
- Late 235
Triassic Middle 241
Early 245
Phanerozoic Permian Late 256
Early 290
. L.ate 303

Pennsylvanian Middle
Carboniferous Early 31
323
Mississippian IIE-::I(; 345
Late 363
Devonian Middle 377
_ 386
Paleozoic IIE_aIIy 409
Silurian E:rli 424
Late :gi
Ordovician Middle 476
o
i . 517
Cambrian Middle 536
Early 570
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Oklahoma Geological Survey
Information Series

The Oklahoma Geological Survey Information Series consists
of free or low-cost educational booklets or 4-page handouts.

« Information Series 1: Mountains, streams, and lakes of Okla-
homa, by Kenneth S. Johnson.

¢ Information Series 2: Geology and mineral resources of
Oklahoma, by Kenneth S. Johnson.

¢ Information Series 3: An enduring partnership—Oklahoma
and the petroleum industry (booklet, 21 pages). $1.00.

e Information Series 4: Industrial-mineral resources of Okla-
homa, by Kenneth S. Johnson.

e Information Series 6: Gee (whiz!)ology of Oklahoma, by Neil
H. Suneson, prepared for Earth Sciences Week in Oklahoma
(booklet, 20 pages). (Reprint of an article published in Octo-
ber 1999 issue of Oklahoma Geology Notes.) $1.00.

¢ Information Series 7: Geology of Arcadia Lake Parks—an
introduction and field-trip guide, by W. Aaron Siemers, Tho-
mas M. Stanley, and Neil H. Suneson (booklet, 20 pages).
(Modified from an article published in Spring 2000 issue of
Oklahoma Geology Notes.) $1.00.

OKLAHOMA GEOLOGY
NOTES

Oklahoma Geology Notes contains
short scientific articles, news and sta-
tistics of the minerals industry,
meeting announcements, reviews
and announcements of current
publications, and abstracts of re-
cent papers on the geology of
Oklahoma and adjacent areas. In
addition, the Notes keeps the geological
community informed of the Oklahoma Geological
Survey’s programs in research and development.
Single copies, $1.50; yearly subscription (four issues),
$6. For information or to subscribe, contact the
Oklahoma Geological Survey.

. \de to
3 ‘;’_:KG Arcadio
parks

To order any of the above publications, or
for a free publications catalog, contact

Oklahoma Geological Survey
100 E. Boyd, Room N-131
Norman, OK 73019
(405) 360-2886, fax (405) 366-2882
e-mail: ogssales@ou.edu

OGS park guides:

Guidebooks

¢ Guidebook 9. Guide to Roman Nose State Park, Blaine County,
Oklahoma, by Robert O. Fay. 31 pages, 9 figures, 4 plates.
1959; 4th printing, 1998. $2.00.

e Guidebook 11. Guide to Beavers Bend State Park, by William
D. Pitt and others. 46 pages, 15 figures. 1963; 2nd printing,
1982. $2.00.

» Guidebook 15. Guide to Alabaster Cavern and Woodward
County, Oklahoma [revised edition], by Arthur J. Myers, Arrell
M. Gibson, Bryan P. Glass, and Carol R. Patrick. 38 pages, 41
figures. 1969; 7th printing, 1994. $1.00.

¢ Guidebook 22. Guide to Robbers Cave State Park, by Arthur J.
Myers, Dearl T. Russell, George J. Goodman, and Cheryl A.
Lawson. 48 pages, 29 figures, 1 plate. 1986. $5.00.

» Guidebook 28. Geology of the Wister State Park area, Le Flore
County, Oklahoma, by LeRoy A. Hemish. 28 pages, 32 figures,
1 plate. 1993. $5.00.

Open-File Reports

e OF2-96. The geology of the Ardmore basin in the Lake
Murray State Park area, Oklahoma: an introduction and field-
trip guide, by Neil H. Suneson. Prepared for a meeting of the
Oklahoma Academy of Science, April 26-28, 1996, Lake
Murray State Park, Ardmore, Oklahoma. 32 pages. 1996.
$1.80.

* OF6-96. Geology of Red Rock Canyon State Park, by Neil H.
Suneson and Kenneth S. Johnson. (Reprint of an article pub-
lished in June 1996 issue of Oklahoma Geology Notes.) 20
pages. 1996. $1.00. .

¢ OF4-99. A field trip guide to the geology of the Black Mesa
State Park area, Cimarron County, Oklahoma, by Neil H.
Suneson and Kenneth V. Luza. Prepared for the fall meeting
of the Oklahoma Academy of Science, September 17-19,
1999, Black Mesa State Park, Kenton, Oklahoma. 52 pages.
1999. $5.50.

Overview of Oklahoma geological history:

¢ Educational Publication 6. Oklahoma generalized geologic
time scale—the story told by rocks, by James R. Chaplin. Full-
color, 22- x 34-inch poster. 1999. $3.00, folded; $4.00, lami-
nated and rolled in tube.

This publication, printed by the Oklahoma Geological Survey, Norman, Oklahoma, is issued by
the Oklahoma Geological Survey as authorized by Title 70, Oklahoma Statutes, 1981, Section
3310, and Title 74, Oklahoma Statutes, 1981, Sections 231-238. 1,500 copies have been pre-
pared for distribution at a cost of $957 to the taxpayers of the State of Oklahoma.
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