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Moore County GIS (NC), State of North Carolina DOT, Esri, TomTom, Garmin, SafeGraph, GeoTechnologies, Inc, METI/NASA, USGS, EPA, NPS, USDA, USFWS

Magnetic north declination 8.78° W

(NOAA National Centers for Environmental Information Website, March 12, 2025)

Declination diagram and map of adjoining 100K quadrangles is from the USGS 1982
GeoTiff of the Southern Pines 30 x 60 quadrangle.
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CONTACTS, FAULTS, AND OTHER FEATURES DIKES GEOCHRONOLOGY DATA LOCATIONS

This compiled geologic map, partially supported by the U.S. Geological Survey (USGS),
National Cooperative Geologic Mapping Program under STATEMAP, is a multi-year project
to compile the entire bedrock portion of the Southern Pines 30’x 60’ Quadrangle (Southern
Pines 100K) in support of the USGS US Geoframework Initiative’s vision for a nation-wide,
seamless geologic map.

The goal of this compilation effort is to produce a new 1:100,000-scale digital geologic map
of the study area using the USGS Geologic Mapping Schema (GeMS). When available,
geologic data at scales more detailed than 1:100,000-scale were used (i.e. 1:24,000-scale
data). Data from the more detailed maps were preserved at the scale originally mapped. As
such, some map unit polygons are very small on this 100,000-scale map and are unlabeled.

The unit name of the unlabeled polygon can typically be interpreted from nearby labeled
polygons. The GeMS digital database should be utilized in conjunction with this layout
version of the map.

This compilation effort compiled legacy data at scales ranging from 125K- to 24K-scale.
From May 2024 to the present, NCGS staff conducted targeted foot and vehicle traverses to
validate contacts from legacy sources and to collect new field data. Close attention was paid
to rectifying edge-match issues between legacy data and recent 24K-scale mapping to allow
accurate transitions of map units from areas with detailed data to areas of legacy data
collected at smaller scales (e.g. 48K). More detailed and closer spaced traverses targeted
areas of structural or stratigraphic complexity. Less detailed and wider spaced traverses
were used in areas of less complex structure or rock types (e.g. areas underlain by
homogenous plutons received less attention). LIDAR elevation data displayed as hillshade
G was used to help identify lineaments and possible faults and dikes that may be groundwater
sources or preferred pathways for groundwater contaminants.

Atlantic Coastal Plain

See accompanying pamphlet for detailed unit descriptions and additional information.

NORTH CAROLINA

Major geologic elements and terrane map with an index of legacy maps used in this compilation. New field work was
conducted in 2024 and 2025 to rectify internal edge-match issues. A - Easternmost Carolina terrane, B - Carolina
terrane east of Triassic basin, C - Ellerbe basin, D - Lilesville pluton, E - Millstone Lake pluton, F/G - Crabtree terrane/
Spring Hope terrane (both completely covered by Atlantic coastal plain)

Compiled Bedrock Geologic Map of the Southern Pines 30’ x 60’ Quadrangle (Southern Pines 100K), North Carolina

New data collection and compilation work by: Philip J. Bradley, Garett J. Thompson, Qingxin Zhang, and Katherine E. Pelt
3 Cartographic representation by: Garett J. Thompson and Philip J. Bradley

o |

Department of Environmental Quality

Version 03/14/2025

0 25 5 10 15 20 dashed where inferred, dotted where concealed, ? where questionable solid where known, dashed where inferred, (see pamphlet for detailed table)
Miles " S dotted where concealed, ? where questionable
ADJOINING MAPS e —_— -
: . 3 TN Southern Pines 100K i - gradational contact Jd, d!abase. ' ‘A U-Pb zircon crystallization age
~AQA A, unconformable contact —— et Jd, diabase intruded along fault (Reinemund, 1955)
; : * iod , 0 12,500 25,000 50,000 75,000 100,000 S, TR fault —— =---== CZabg-sm, Stony Mountain gabbro AP detrital zircon age
6 | 7 8 MN Piedmont US Feet g . CZq, quartz veins .
2 : A Rb-Sr whole rock isochron date
: Inner Coastal — 2-m- --- - high angle reverse fault
3 Raiegh - ————— thrust fault
UTM grid convergence § o 0 25 5 10 15 20 — ——~ lidar lineament
(GN) and 1982 etic 6 Lancaster ] o
e - T e o e ————— | | O € te IS =<2~ antioline
Diagram is approximate —?— —*— ---- syncline
. —4¥ 7 - overturned anticline
Miles — ¥ 2. overturned syncline
—* —*=-*-- coal bed (Reinemund, 1955)

—_—— - conglomerate beds (Reinemund, 1955)
= = = = = county boundary

—————— Trwpp, zone of wind polished and faceted pebbles
(Reinemund, 1955)

References:

Abdelzahir, A.M., 1978, The geology of the Carolina slate belt, northern Moore County, North Carolina, unpublished M.S. thesis, North Carolina State University, Raleigh, North Carolina, 67 p.

Boorman, S. L., Brennan, M.P., Oliver, J.A., Hibbard, J.P., and Fodor, R. V., 2013, Field relationship between the Uwharrie Formation and the lower Albemarle Group and geochemistry of the ‘Morrow
Mountain Rhyodacites’, central North Carolina: implications for the stratigraphy of the Albemarle arc, in Hibbard, J.P., and Pollock, J.C., eds., One arc, two arcs, old arc, new arc: the Carolina terrane in
central North Carolina, Carolina Geological Society field trip guidebook, p. 155-173.

Bowman, J.D., 2010, The Aaron Formation: Evidence for a New Lithotectonic Unit in Carolinia, North Central North Carolina, unpublished M.S. thesis, North Carolina State University, Raleigh, North
Carolina, 116 p.

Bradley, P.J., and Miller, B.V., 2011, New geologic mapping and age constraints in the Hyco Arc of the Carolina terrane in Orange County, North Carolina: Geological Society of America Abstracts with
Programs, Vol. 43, No. 2.

Bradley, P.J., 2023, Geology of Chatham County and Surrounding Areas, North Carolina, in Bradley, P.J. editor, 2023, The Geology of the Carolina terrane in Chatham County North Carolina, Carolina
Geological Society field trip guidebook. 1-26.

Burt, E.R., Carpenter, P.A., lll, McDaniel, R.D., and Wilson, W.F., 1978, Diabase Dikes of the Eastern Piedmont of North Carolina: North Carolina Geological Survey Information Circular 23, 12 p. text plus
map compilation.

Butler, J.R., and Secor, D.T., Jr., 1991, The central Piedmont, in Horton, W., and Zullo, V., eds., The Geology of the Carolinas: Knoxville, University of Tennessee Press, p. 59-78.

Conley, J.F., and Bain, G.F., 1965, Geology of the Carolina Slate belt west of the Deep River-Wadesboro Triassic basin, North Carolina, Southeastern Geology v. 6, no. 3, p. 117-138

Conley, J.F., 1962, Geology and mineral resources of Moore County, North Carolina: Division of Mineral Resources, North Carolina Department of Conservation and Development, Bulletin 76, 40 p.
DeDecker, J., Coleman, D.S., Hibbard, J.P., and Pollock, J.C., 2013. Preliminary U-Pb TIMS zircon ages from the Stony Mountain gabbro at Ridges Mountain, North Carolina: timing of the birth of the Rheic
Ocean? In, Hibbard, J.P. and Pollock, J., (Eds.). One arc, two arcs, old arc, new arc: The Carolina terrane in central North Carolina. Carolina Geological Society Guidebook, p. 239-244.

Goldberg, S. A., 1994, U-Pb geochronology of volcanogenic terranes of the eastern North Carolina Piedmont: preliminary results, in Stoddard, E.F. and Blake, D. E., eds., Geology and Field Trip Guide,
Western Flank of the Raleigh metamorphic belt, North Carolina, Raleigh, North Carolina Geological Survey, Carolina Geological Society Guidebook for 1994, p. 13-17.

Goliber, S.F.B. and Coleman, D.S., 2023, Assessment of the Timing of the Virgilina Deformation with U-Pb Ages of Plutonic and Volcanic Rocks in the Carolina Terrane, in Bradley, P.J. editor, 2023, The
Geology of the Carolina terrane in Chatham County North Carolina, Carolina Geological Society field trip guidebook. 57-76.

Green, G., Cavaroc, V., Stoddard, E., Abdelzahir, A., 1982, Volcanic and volcaniclastic facies in a part of the slate belt of North Carolina, In: Bearce, D., Black, W., Kish, S., Tull, J. (Eds.), Tectonic studies in
the Talladega and Carolina slate belts, Southern Appalachian Orogen. Geological Society of America Special Paper, vol. 191, pp.109- 124.

Hibbard, J.P., Pollock, J.C., and Bradley, P.J., 2013, One arc, two arcs, old arc, new arc: An overview of the Carolina terrane in central North Carolina, Carolina Geological Society field trip guidebook, 265 p.
Ingle, S., Mueller, P., Heatherington, A., and Kozuch, M., 2003, Isotopic evidence for the magmatic and tectonic histories of the Carolina terrane: implications for stratigraphy and terrane affiliation,
Tectonophysics, 371, p. 187-211.

Kish, S.A., and Campbell, S.K., 1986, A middle Paleozoic plutonic terrane in the eastern Piedmont of North Carolina: Geological Society of America Abstracts with Programs, v. 18, no. 6, pg. 658.

Milton, D., 1984, Revision of the Albemarle Group, North Carolina: U.S. Geological Survey Bulletin 1537-A, p. AG9—A72.

Moore, B.R., 1980, Investigations of a felsic flow, northern Moore County, North Carolina, unpublished M.S. thesis, North Carolina State University, Raleigh, North Carolina 70 p.

Morrison, D.J. and Coleman, D.S., 2023, Absolute Age Determination of the Parks Crossroads Granodiorite of the Carolina Terrane, in Bradley, P.J. editor, 2023, The Geology of the Carolina terrane in
Chatham County North Carolina, Carolina Geological Society field trip guidebook. 47-56.

Moye, R.J., 2023, The Albemarle Sequence of the Carolina Terrane in Central North Carolina: Geologic and metallogenic analysis with an alternative model, in Supplemental Papers, Carolina Geological
Society Annual Meeting 2023, p. 1-82.

Pelt, K.E. and Bradley, P.J., 2023, Preliminary Detrital Zircon Data from Chatham County, NC, in Bradley, P.J. editor, 2023, The Geology of the Carolina terrane in Chatham County North Carolina, Carolina
Geological Society field trip guidebook. 41-46.

Pollock, J.C., Hibbard, J.P., and Sylvester, P.J., 2010, Depositional and tectonic setting of the Neoproterozoic-early Paleozoic rocks of the Virgilina sequence and Albemarle Group, North Carolina: in Tollo,
R.P., Bartholomew, M.J., Hibbard, J.P., and Karabinos, P.M., eds., From Rodinia to Pangea: The Lithotectonic Record of the Appalachian Region: Geological Society of America Memoir 206, p. 739-772.
Powers, J.A., 1993, Gold Mineralization and Associated Hydrothermal Alteration in the Robbins District, Moore County, North Carolina: Unpublished PhD dissertation, University of North Carolina, Chapel
Hill, North Carolina, 172 p.

Reinemund, J.A., 1955, Geology of the Deep River Coal Field, North Carolina: U. S. Geological Survey Professional Paper 246, 159 p.

Stromquist, A.A., and Sundelius, H.W., 1969. Stratigraphy of the Albemarle Group of the Carolina slate belt in central North Carolina: U.S. Geological Survey Bulletin 1274-B, p. 1-22.

Upchurch, C.N., 1968, The Geology of the Southwest Quarter of the Troy Quadrangle, North Carolina, unpublished M.S. thesis, North Carolina State University, Raleigh, North Carolina 90 p.

Wortman, G.L., Samson, S.D., and Hibbard, J.P., 2000, Precise U-Pb zircon constraints on the earliest magmatic history of the Carolina terrane, Journal of Geology, v. 108, pp. 321-338.

Mesozoic

Paleozoic

Neoproterozoic - Cambrian

Neoproterozoic

- Diabase .MZIamp Lamprophyre (?)

Triassic Sedimentary Rocks: Newark Supergroup - Chatham Group of the Deep River Basin

Deep River Basin: Sanford Sub-basin

Conglomerate
of the Sanford
Foramation

Sanford
Formation

- Cumnock
e Formation

Pekin
Formation

Conglomerate
of the Pekin

Formation

SDlsgr Lemon Springs Granite
429+-10 Ma Rb-Sr (Kish and Campbell, 1986)

LIST AND CORRELATION OF MAP UNITS

[See Description of Map Units (in pamphlet) for complete unit descriptions and age information]

Note on stratigraphic relationships:

Age relationships between rocks mapped as Uwharrie Formation (Conley and Bain, 1965; Stromquist and Sundelius,
1969) and Albemarle Group (Milton, 1984) are unclear. Traditionally, the Uwharrie Formation has been viewed as being
the older substrate to the Albemarle Group (e.g. Butler and Secor, 1991); this interpretation is supported by recent models
of intra-arc rifting (Moye, 2023). However, recent radiometric ages from rocks mapped as Uwharrie Formation suggest that
rocks of the Uwharrie Formation and Albemarle Group overlap in age, forming a time transgressive sequence (Pollock et
al., 2010; Hibbard et al, 2013; new NCGS data). The stratigraphic relationships of the rocks yielding these younger ages to
the bulk of the Uwharrie Formation are not firmly established. These stratigraphic relationships need to be reevaluated by
detailed geological mapping and further geochronological studies in order to confidently establish the age relationship
between the Uwharrie Formation and the Albemarle Group.

Plutonic Rocks

Albemarle Arc Plutons and Dikes
ca. 545 Ma for Stony Mountain Gabbro (DeDecker et al., 2013)

~
C/Zagb—/sm Stoney Mountain Gabbro

Uwharrie Formation Related Plutons

ca. 552 Ma for Parks Crossroads Pluton (Morrison and Coleman, 2023)
Granodiorite
Zagd-p  of the Parks
Crossroads Pluton

CAROLINA TERRANE Layered and Stratified Rocks
ALBEMARLE ARC c _ o
© Morrow Mountain Rhyodacite Suite
—_
-g Suite of intrusions with a range of ages and textures that are likely magmatically linked (Boorman et al.,
© 2013 and Moye, 2023).
®) ca. 536 Ma for CZmmr-ps and ca. 543 Ma For CZmmr-f from Caraway Mountain (NCGS preliminary data,
L') 2024). 538.6+5.2 Ma for the “Morrow Mountain rhyolite” (Ingle et al., 2003) - not in the map area.
‘S
N
o
i) " . Altered porphyritic
o CZmmrps Porphyritic felsite  czmmr-psa felsite near CZmmrf  Felsite
ot near Seagrove Seagrove
(o]
(3]
Z
Seagrove Formation (Informal)
ca. 534 for youngest detrital zircon from epiclastics of the Harpers Crossroads area (Bradley, 2023 and Pelt and Bradley, 2023)
ca. 545 for youngest detrital zircon from Erect member (Pollock et al., 2010)
i B Hydrothermally Intense argillic alteration
- iiz%;gﬁzsformatlon CZshar  altered rock of the CZshar-pgs |of the Seagrove formation
Seagrove formation (pyrophyllite-quartz+sericite)
Seagrove formation Intense argillic alteration Intense argillic alteration
CZselpl  epiclastic and pryoclastic of the Seagrove formation of the Seagrove formation
rocks (quartz-sericitexpyrite) (quartz-sericitethematite)
’ Seagrove formation Altered Seagrove formation
_Seagrovg formation intermediate to epiclastics and intermediate
|ntermed|ate.to mafic volcanics to mafic volcanic rocks
mafic volcanics and volcaniclastics of the Biscoe area
Seagrove formation Altered Seagrove Seagrove
epiclastic rocks of formation epiclastic formation felsic
the Harpers rocks of the Harpers volcaniclastic rocks
Crossroads area Crossroads area
Seagrove formation Altered Seagrove
epiclastics of formation epiclastics of
the Biscoe area the Biscoe area
Tillery Formation
Laminated to Mafic
-thin-bedded volcaniclastic
graded mudstone rocks
Felsite, felsic volcaniclastic
s T rocks and interbedded
- Maific [ava Can laminated- to
thin-bedded mudstone
Uwharrie Formation
ca. 549 Ma (Goliber and Coleman, 2023) for unit Zue/pl
“Rhyolitic tuff’ in the Uwharrie Formation (SB-9) — 554+15 Ma (Ingle et al., 2003)
| Intermediate to ;
Zuimel  mafic volcaniclastic- Imnta(?ir(rrlzgfste to Zuhar  Altered rock
rocks and lavas
) Uwharrie Formation Felsic
Zurlt rhyodacitic Zufc volcaniclastic
lavas and tuffs rocks
EASTERNMOST CAROLINA TERRANE
Discordant zircon ages of 573, 574, and 579
Ma, and an upper intercept age of 575+12
Ma, interpreted as the time of crystallation
- (Goldberg, 1994) for a sample of Big Lake -
g Raven Rock Schist in the Cary Quadrangle. c
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9 Buckhorn Dam Meta-intrusive Suite Cary Metamorphic Suite o CZsph-gpb ~ Sericite phyllite
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[} ; Meta-granitoid rocks : 4 o
P CZbg of the Buckhorn Dam - Sfckasléiistagen 0]
intrusive suite z
Mafic schist, phyllite,
and sericite phyllite

HYCO ARC

Hyco Formation - upper portion
ca. 616 - 612 Ma (Wortman et al., 2000; Bowman, 2010; and Bradley and Miller, 2011)

Volcanoclastic - sedimentary units

Hydrothermally altered units

Altered tuffs and
volcaniclastic
sedimentary rocks

Altered mixed epiclastic-pyroclastic rocks
with interlayered dacitic lavas

Hydrothermally
altered rocks

Stratigraphic relations uncertain
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