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CORRELATION OF MAP UNITS chart and DESCRIPTION OF MAP UNITS GEOLOGIC SUMMARY
Includes map units from adjacent quadrangles. Only map
units within this quadrangle are shown with color fill. GEOLOGIC SETTING
The Irvine 7.5-minute quadrangle is located in Estill County in Eastern Kentucky near the
DESCRIPTION OF MAP UNITS Appalachian Basin. The economic geology includes three areas or petroleum production. The Cow
Qal Alluvium modern (Holocene) Creek Pool, Little Doe Creel.< I.’ool', and the north. portllon (l)f.the Station Camp Pool. .leest.one a'ln.d
. . . . . sand are the only current mining in the area. Historic mining of Ironstone concretions, Limonitic
Unconsolidated sand, silt, gravel, and clay. Mainly occupies modern river channels, S . . . S
. . shales, and Siderite layers for iron ore were mined in the 1800’s.
narrow stream valley bottoms, and floodplains. Local sand and gravel bars containing e . - . . .
. . . The distribution of surficial materials is related to specific bedrock lithology, weathering
cobbles and boulders present. Unit typically generated from weathered colluvium and . L. . . .
. . rates, and the influence of mining and other types of development. The units described on this map
debris flows near valley bottoms and often flooded, eroded, and re-deposited. Contact . . . .
. . . . reflect natural processes collectively operating as a dynamic geomorphic system (Newell, 1978).
between adjacent colluvium and alluvial fans varies from sharp to poorly defined. . . . :
. They are the result of the relationship between processes and landforms. Chemical and mechanical
Thickness ranges from 0 to 30 feet. : . . . .
weathering, mass wasting, and streamflow are the main agents creating and transporting the
af4 0 Qaf Alluvium, alluvial fans (Holocene) surficial materials that become the residual, alluvial, and colluvial units.
0 Broad, fan-shaped deposits of unconsolidated material at the mouths of small valleys
and ravines. Confined to coalescing tributary valleys, unit probably contains a mixture
of flood-plain alluvium and hill slope colluvium. Fluvial origin varies from recent to GEOTECHNICAL BEHAVIOR
or old. The Quaternary deposits identified in the map area exhibit a wide range of grain size and
Qc Qat Alluvial Terrace (Holocene) ge.citechnical beh';viorg Grait{l-size difi‘trib.utiOﬁ, i)oill1 th.icknefss, {)lz}sticity in(llle)f, cllal}ll (ciontentl, apd
Higher level deposits representing higher level flooding event deposits features large soil wetness are the primary factors affecting the behavior of soils for geotechnical, hydrogeologic,
enough for mapping. and agricultural applications. The grain-size distribution of unconsolidated sediments is dominantly
controlled by the conditions under which the material was deposited. Fluvial processes produce
Qc Colluvium , modern (Holocene) rrllf)deregle sgrtingh;thcolluxgieg procegsez proctluqelpoglr}yhsoned de(]laosits‘.t Lf.w-.fngrgy c?tr}vir({tnmenlts
Unconsolidated sand, gravel, silt, clay, cobbles, and boulders; gravity driven material allow the deposiion ob hne-graned materials. High-energy deposits limit deposition 1o only
mantling steep slopes, generated from weathering of underlying bedrock. Thickness coarser—grame.cd materlalg. . . . L. .
ranges from 0 to 40(?) feet and varies depending on landscape position and underlying Major properties of surﬁmal materials recorded during mapping include (1) texture, using
bedrock lithology. Typically colluvial slopes are thickest at the base (toe slopes) and standard U.S. Departmgnt of Agn'culture (USDA,) terms .deﬁned. b,y percentages of sgnd, s1lt,'and
thin and discontinuous toward the shoulder (side slopes). cla}y and (2) classification, determmed by the Unified Soil Classification System, which classifies
soil properties that affect construction development.
- Colluvial accumulation zone (Holocene)
Unconsolidated colluvium, deposited by gravity forming a gentler slope than adjacent
colluvium. Unit may be fan-shaped deposits near base of steep slopes or within HAZARDS
concave slopes. The topography in the Irvine area has a history of mass wasting and has the potential to
) cause engineering and maintenance problems. The failures include: landslide, creep, slumps, and
Qr R§5|duum (Holocene) ) ) ] ] debris flows, affecting new and old construction projects roads and housing. Heavy precipitation,
Highly weathered bedrock.re'gohth. founq along ridge tops, gently sloping h}lls, ar}d stream erosion, new roads, logging, clear-cutting, and removal of vegetation for construction can
convex upward slopes. Unit is typlca.IIy 1nt§rbedded fine-grained rock and §11ty soil. all destabilize slopes. Landslides of colluvium from hillsides pose engineering hazards and have
few large angular rock pieces; maintains sedlmenFary rock structure. Undf:rlam by the damaged roads, houses. A colluvium whose matrix is rich in clay and silt (sandstone is less than 33
Farmers. sandstone, Bedford, SUQbUTX, and Ohio shale which determines rate of percent of the bedrock) is poorly drained and easily saturated and mobilized (Newell, 1978).
weathering accumulation of colluvium in the Farmers. Flooding is a common occurrence, particularly in late winter or early spring, in areas
- Bedrock underlain by alluvium. Both modern channel deposits and floodplain alluvium occupying narrow
Consolidated layers of siltstone, shale, and sandstone. Except where exposed as a stre(ziim Vallllegs .befiwee(:ir} steep SIOPES have lﬂ()(?;i po(;elitlal.hFloodpl(;nn. alluv111rr; \ﬁ”ll .var}ffl fr(zlm
roadcut or natural rock face, unit is primarily underlying the surficial geology and sandy, well-drained sediment to predominantly silt and clay that may drain poorly following floods.
comprises the core of the steep hills. Low terraces correspond to high-magnitude, low-frequency flood stages.
Qls Landslide deposits, modern (Holocene) LANDUSE
Complex accumulations of slumps, earthflows, debris flows, and hummocky ground The topography in the Irvine area is diverse with flat hilltops formed from
within colluvial slopes. Unit derived from thick colluvial slopes or boulder dominated residual soils of the Breathitt and Lee formations to the steep slopes formed by the
areas. Commonly consist of a combination Ohio Shale, and Crab Orchard material in colluvial material mostly formed from the Newman, Borden (Renfro, Nada, Cowbell, and
the Farmers. Slides range from active to historic non-active slides. Nancy Members), and New Albany, and the wide flat alluvial plains formed by the
afl Atrtificial fill, engineered fill (Modern) Ken.tucky River and Camp Station C?eek. Housing developments and transportation
Unconsolidated material used as fill for the construction of roads, railroads, buildings, corridors are most often located on relativ ely flat alluvium near valley bottoms and on the
floodwalls, and other engineered structures. stable flat to gentle rolling residuum.
af? Artificial fill, mine spoil (Modern)
Quarried rock faces overburden and fill material generated from surface rock quarries.
This unit delineated by soil map analysis, modern aerial photography, and historical DISCLAIMER
topographic maps. Although these data have been processed successfully on a computer system at the
o ] Kentucky Geological Survey (KGS), no warranty, expressed or implied, is made by KGS regarding
af4 Avrtificial fill, hollow fill (Modern) ) ) the utility of the data on any other system, nor shall the act of distribution constitute any such
Unconsolidated and Consolidated material generated from surface rock quarries during warranty.
::rlil;?g ggg)pl:c;d lr;;;r}{;m:iigf gos (;Fl;;s Elilcltrgzh:eated by soil map analysis, modern KGS does not guarantee this map or digital data to be free of errors or inaccuracies. Some
p Eraphys POgrap ps- cultural features originate from data sources other than KGS, and may not align with geologic
nw New water features on this map. KGS disclaims any responsibility or liability for interpretations from this map
Areas of former land which have been removed by active erosion or dredging since the or digital data, or decisions based thereon.
completion of original topographic mapping. The views and conclusions contained in this document are those of the authors and
should not be interpreted as necessarily representing the official policies, either expressed or
Qfd High Level Fluvial Deposits implied, of the U.S. Government.
Deposits of well rounded poorly sorted pebbles associated with fluvial deposits found
in higher elevation than the modern stream or river channels. ACKNOWLEDGMENTS
This map was generated using new field mapping and compilation of unpublished and previously
published data and was funded in part by the U.S. Geological Survey National Cooperative
Mapping Program under the STATEMAP Program authorized by the National Geologic Mapping
*Map unit Qc, Qr, and Qal are primarily derived from the parent materials of the USDA soil Actof 1992.’ Grant N?' 10HQPA0003, and by t.he Kentucky Geological Survey. .
. . e . . Field mapping was completed by Mike Murphy from May 2010 to Febuary 2011, with
series units. Delineation of these units was completed by field observations, slope percentage assistance from W. Andrews
analysis, and mining data. T ’ )
) ] ) Subsurface information was compiled from data on file at the Kentucky Geological
*Map units Qca, Qcc, Qcor, Qcoc, Qca, and Qls are derived from field observation. Survey as well as data contributed by the Kentucky Transportation Cabinet and the U.S. Geological
*Map unit af2 were derived from soil series maps, known mined areas, mine permit maps, and Survey.
aerial photograph;
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Figure 1.0Conceptual model of the geomorphic processes in the Irvine 7.5-minute quadrangle
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