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3 o\ § s N Pre-Mesozoic crystalline rocks in the eastern Apex Quadrangle represent some of the easternmost exposures of the Late Proterozoic to Cambrian Carolina terrane, together with a small portion of the Late Proterozoic Crabtree terrane to the east. Triassic
o $ i ‘,'z Qe\ 2 5 4 sedimentary rocks of the Durham sub-basin of the Deep River Mesozoic rift basin underlie the western portion of the Apex Quadrangle. Unit descriptions common to Blake and Clark (2016), and Blake (2008) from the Cary and Raleigh West geologic
o / e N ' N S maps, respectively, are used and/or adapted for conformity with on-strike units.
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O Qg ™ () i i, b = Volcanogenic units of the easternmost portion of the Carolina terrane (Cary sequence of Parker (1979); Cary formation of Farrar (1985a) and Hibbard et al. (2002)) have been metamorphosed to the chlorite and biotite zones of the upper greenschist facies
¢/ 2 S 35/ i % ; ) during late Paleozoic contractional tectonothermal activity and early Mesozoic extension. The Crabtree terrane experienced amphibolite facies metamorphism. Mesozoic sedimentary, intrusive, and cataclastic rocks are unmetamorphosed. Despite the
N ko s N i \" 5 N effects of deformation and metamorphism, Late Proterozoic to Cambrian volcanogenic rocks of the Carolina terrane in the Apex Quadrangle typically preserve relict plutonic and volcanic igneous textures, or sedimentary textures, allowing for protolith
e \ @ i Q’ 3 ! identification. In other exposures, partitioned high strain has resulted in mylonitic, ultramylonitic, and phyllonitic rocks whose protoliths are difficult to discern.
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/,/ e . I 1 . 5 ,' 2/ Metaigneous rocks in both terranes are classified and named using the nomenclature of the International Union of Geological Sciences (IUGS) subcommission on the systematics of igneous rocks after Le Maitre (2002). Relict igneous textures, modal
S ' = T \\( S S i mineral assemblages, or normalized mineral assemblages when whole-rock geochemical data are available, provide the basis for naming metaigneous lithodemes. A preliminary lithodemic designation is developed here following Articles 31-42 of the
e . > 3 ////’ ,:/ ; = 4 North American Stratigraphic Code. These rock units, which lack geochronologic data and stratigraphic facing directions, warrant such a designation. Previous geologic maps and lithologic descriptions covering the Apex Quadrangle [Parker (1979);
/ \ C 7 % {2003 = / Farrar (1985a, b)] assisted in the development of the current mapping results. Detailed descriptions of some lithodemic units are reported in Blake (1994), Stoddard and Blake (1994), and Blake et al. (2001).
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/ \\ - 5° / I B = 4/ f . Triassic sedimentary rocks of the Apex Quadrangle are part of the Chatham Group of the Newark Supergroup (Weems and Olsen, 1997) and occur in the east-central portion of the Durham sub-basin, a component basin of the Deep River Mesozoic rift
/ | 7~ - N STEAN H Baen ERAN ® . basin. Detailed descriptions of Triassic sedimentary units are reported in Hoffman and Gallager (1989) and Clark et al. (2001). Due to the interfingering nature of these sediments and the lack of distinct marker beds, lithofacies mapping was utilized to
\ T : z N oel = l| ' ! group the rocks into mappable units. Hoffman and Gallagher (1989) identified distinct lithofacies in the Durham sub-basin. These lithofacies were grouped in three lithofacies associations, identified as Lithofacies Association I (LA I), Lithofacies
| J S Y. AN K K v i 37 = |\ \ \ 0 Association II (LA II), and Lithofacies association III (LA III). In general LA I contains interbedded sandstone and siltstone and is interpreted as braided stream deposits. LA II also contains interbedded sandstone and siltstone, but is interpreted as a
. LI K N Z [ D " i = meandering fluvial system surrounded by vegetated floodplain. LA III contains poorly sorted sandstone, pebbly sandstone, and conglomerate. LA III is interpreted as alluvial fan complexes characterized by broad, shallow channels with high sediment
\ / ) i 6' N L_ - N [ N2R z 3 concentrations, and locally, high-energy debris flows. LA I lithologies are not present in the map area.
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A / € > ) A P asley il g Qal — alluvium: Tan to light gray, unconsolidated, poorly sorted and poorly stratified deposits of angular to subrounded gravel, sand, silt, and clay in stream drainages. Includes point bars, terraces, and natural levees along larger
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N / ¥ 3 \1‘91,0{ i 2 [ B A - Ry G D % Qal creek floodplains. Structural measurements represent crystalline basement inliers, too small to map separately, that are surrounded by alluvium.
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\\\\\'///// 25 \obes | /,/ 0 ‘l/ 4 ; .3 S == L 3 5 § o Cog Al v Tphms - Uppermost Tertiary Coastal Plain Unit: sand, silty sand and clayey sand; reddish brown, tan, and gray; fine- to very- coarse grained; poor to moderately poor sorting; subangular to rounded quartz sand. Contains rare heavy
= = N g 7 = y, N ! : 2 N\ N : D Tphms minerals (dominantly a suite with staurolite, dravite and rutile); rare mica; rare rose quartz. Massively bedded, rarely laminated. Near surface mottling typically obscures sedimentary structures. Basal contact is erosional. Unit is of
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Contoured Poles to Bedding in Triassic Sedimentary Units 5 AW y Y \ = 'h'r" _______ =5 i -~ / N 5 Tpfms — Lowermost Tertiary Coastal Plain Unit: sand, silty sand and clayey sand; white, yellow, tan; unit is composed of two distinct lithofacies — the upper lithofacies is characterized as very-fine to medium-grained, well to
Contour Interval =2 N = 51 . /"/ =7 II ﬁ ol 74 : = = Tpfms moderately well sorted, angular to subangular quartz sand. Contains rare heavy minerals (dominantly a suite with staurolite, hematite, dravite, and rutile), trace to minor mica, and rare rose quartz. Sedimentary structures include:
V ! T ) o= > O . < /_:/' 4 2 laminations, cross-bedding, and flaser bedding. This upper lithofacies contains distinct beds of white to light gray, massive sandy clay and is up to 32 feet thick in the map area. The lower lithofacies is characterized as slightly muddy,
4 : L i ¢ S > 3 JoA Lo ess Ty, § coarse- to very coarse-grained, well to moderately well sorted, angular to subangular quartz sand. Contains rare heavy minerals, (dominantly a suite with staurolite, dravite, and rutile); trace mica; rare rose quartz. This lower lithofacies
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o R i \ & Sl ’ N ,.*I s is distinctly bedded, and contains beds of white to light gray sandy clay and well-sorted medium-grained sand. This lithofacies is up to 13 feet thick in the map area. Unit is of probable Pliocene age.
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“‘;‘pl? ————— )——q_ —/—--ﬁ = \\ ¢ v {wen (i = % ~/ T A ! ‘\_ A ' L £ Ku - Cretaceous deposits, undivided: sand, silty sand and clayey sand; light gray, gray, and tan, fine- to coarse-grained; moderately well to poorly sorted, angular to subangular quartz sand. Contains rare heavy minerals (dominantly
S == 66%&7/ & > f l 0 " . N Ci ) a suite with staurolite, dravite, and rutile); trace mica; rare rose quartz; trace of black organic material. This unit is up to 7 feet thick in the map area. Unit is of probable Late Cretaceous age.
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— o 80 ] frll S —-—- = e 1 e N RN R7 Jd — Diabase: Dark green-black to gray-black, aphyric to locally plagioclase phyric diabase, typically olivine-bearing. Weathers to tan-gray, spheroidally rounded, dense boulders and cobbles or punky cobbles and pebbles that can be
) A= (N / £ o/ NN .t St10) q : 3 . - ] /Jd traced along strike where outcrop is absent. Red station locations indicate isolated outcrop or boulder fields of diabase.
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d 5 /A A > ) . == { \\/ / 3 U Fry /ey Trec - conglomerate: reddish-brown to dark brown, irregularly bedded, poorly sorted, cobble to boulder conglomerate. Muscovite is rare to absent in the very coarse-grained to gravelly matrix. An arbitrary cut-off of greater than
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- £ A \ E}p z s 3 . 50 percent conglomerate distinguishes this unit from the Trcs/c facies. Clasts are chiefly miscellaneous felsic and intermediate metavolcanic rocks, quartz, epidote, bluish- gray quartz crystal tuff, muscovite schist, and rare meta-granitic
N : 2 & @ . \ 6 ') = 7 5N . = material. Maximum clast diameters are in excess of 2 m along Haleys Branch east of the RDU airport in the Cary Quadrangle.
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et . ) " o N 7 ~ N ! [ = % % o ,b & 1 o g .§ = Tres/c - sandstone with interbedded conglomerate: reddish-brown to dark brown, irregularly bedded, poorly sorted, coarse-grained to pebbly, muddy lithic sandstones with interbedded pebble to cobble conglomerate. Muscovite is
g ~ ; ' it i LN ~ ) | 0 : O %, o § %] rare to absent in the matrix. Well-defined conglomerate beds distinguish this unit from conglomerate basal lags of Trcs. An arbitrary cut-off of less than 50 percent conglomerate distinguishes this unit from the Trcc conglomerate facies.
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/// f\ ] 4 Q I 5 V, e . : % Tres - interbedded sandstone and pebbly sandstone: reddish-brown to dark brown, irregularly bedded to massive, poorly to moderately sorted, medium- to coarse-grained, muddy lithic arkoses, with occasional, matrix-supported
£ ~3=2 \(Z g 7/ 2 [ e TR { { e / \ = 7 . Kk — granules and pebbles or as 1-5 cm thick basal layers. Muscovite is common to absent. Occasional bioturbation is usually surrounded by greenish-blue to gray reduction halos. Beds are tabular, 1-3 meters thick, with good lateral
/g Y ) N :;F=- A 'gi,;\ 2 i w = ' SR : continuity. Unit grades eastward into Trcs/c.
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% . Sl r:l ! ® K eme 3 4 5 'g — Tres/si, - sandstone with interbedded siltstone: cyclical depositional sequences of whitish-yellow to grayish-pink to pale red, coarse- to very coarse-grained, trough cross-bedded lithic arkose that fines upward through yellow to
Z\ ’ ) S N 4 ! . . < g 5 S 8 Tres/sip reddish-brown, medium- to fine-grained sandstone, to reddish-brown, burrowed and rooted siltstone. Bioturbation is usually surrounded by greenish-blue to gray reduction halos. Coarse-grained portions contain abundant muscovite,
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< N2 e \QOQ‘? (’130{‘) 5 I 4 . i £ o = Trsc — silicified cataclasite: tan, tan-brown and white, silicified cataclasite, commonly stained with hematite or limonite and/or displaying hematite-filled fractures. Other fractures are in filled with idiomorphic quartz crystals or
7 e~ | ' : ] 5o . L 5 G massive milky quartz. Angular clasts of Triassic sedimentary units and the highly silicified and relict foliated crystalline rocks, including the Coles Branch Phyllite and Pots Branch greenstone, are common along the Jonesboro
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zit 27 a 4 i \ z : Z /“ _‘/’“ CZrg — Reedy Creek metagranodiorite: Leucocratic (CI less than 10), light tan-gray white, bluish-gray white, or pinkish-white, medium-grained, and locally porphyritic, with 2-4 mm blue quartz phenocrysts. Boulder fields
Ly 7 | N\ ;A0 >, Z 2 o) o CZrg and massive outcrops are xenomorphic to subidiomorphic metagranodiorite or foliated and lineated, protomylonitic to mylonitic granodioritic gneiss. Aggregates of white mica, quartz, plagioclase, and alkali feldspar highlight a
W ke A XTe & 3 I § of o % pervasive mineral lineation. May contain subidiomorphic biotite plates and isolated clots of epidote and biotite, and may be white mica-rich in gneissic layers.
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= Dot —: T k. BN . \ : ot g % A~ g CZsl — Sunset Lake Pluton: Leucocratic (CI less than 5) metagranodiorite or metatonalite (metatrondhjemite) porphyry, beige where fresh, distinctively porphyritic with abundant euhedral phenocrysts of sodic plagioclase and
N UL N s r e 8 — CZsl sparse roundish quartz in a groundmass that is a vermicular or graphic intergrowth of fine feldspar and quartz. May contain traces of chlorite, epitdote, garnet, titanite, zircon and opaque minerals. Chemical analyses of three
3 o : > 4 “ = / specimens range from 71.9 to 77.4 wt% SiO2; with normative Q:A:P averaging 33:18:49, and normative An averaging 7.1%. Textures and mineralogy reflect likely hypabyssal subvolcanic origin. Described as quartz keratophyre
Zeps = :’ ) Ky . 4 by Farrar (1985a). Well exposed in the spillway of Sunset Lake, and along several creeks draining into Sunset and Bass Lakes.
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S e X AL A : - | 3 CZcbp — Coles Branch phyllite: Tan-white-orange to dark silvery gray, fine-grained, well foliated and locally lineated, mixed mafic and felsic lithodeme. Dominantly consists of white mica phyllite, locally with compositional
= N / N A \Ji CZcbp layering; layers of mesocratic white mica-chlorite-biotite phyllite locally contain quartz and plagioclase phenocrysts. Other layers consist of very fine grained greenstone and chlorite phyllite. Locally carries a high-strain mylonitic
5 = S O ) and/or phyllonitic overprint, especially adjacent to the Jonesboro normal fault, obscuring primary protolith textures and contact relationships. These rocks may be volcanic or volcaniclastic based upon structural and lithodemic
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» i 7 Q e, position with respect to the Big Lake-Raven Rock schist. Some less silicified clasts in Triassic silicified cataclasite are of this phyllite.
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= 74 - ] § == T N CZpbg — Pots Branch greenstone: Melanocratic to mesocratic (CI greater than 50), variably light green, gray-green and dark black-green, fine- to medium-grained rocks containing chlorite, epidote clinozoisite, albite and
> 2 i . Sag 0 Q actinolite, with or without quartz, biotite, titanite, white mica, and opaque minerals. Has a crystalloblastic matrix that contains actinolite and, locally, relict phenocrysts of plagioclase. Where epidote is abundant, these rocks
. i ~{ < R
///// . <> /’g Qi = o a are hard greenstones, but where sheet silicates predominate they are phyllites. Biotite commonly altered to vermiculite. Well exposed along bluffs on the south side of Middle Creek east of Sunset Lake pluton.
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/:///7 ; . ;f T e N SN\ e Y : N \ Qal c § g g“ CZbr; - Big Lake-Raven Rock schist: Light tan to orange-brown, fine- to medium-grained, white mica schist, phyllite and gneiss. Locally preserves primary volcanic texture, either fragmental or porphyritic. Inferred to have
e | hN [ ) 7t g = S g g CZbrs a dacitic volcanic and or volcaniclastic protolith. Locally includes interlayers of Pots Branch greenstone.
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/ \\ . 7 2 nl S RN Lafke 5 -~ S gy S :;:*_ ; = % CZbr, — Big Lake-Raven Rock schist: White-gray to white-tan to white, fine- to medium-grained, well foliated and locally lineated. Resistant outcrops are commonly white mica schist, although compositional layers containing
/ \ s L 2 S 30 z g J‘,_A,:"‘—u_»_; @) CZbr, biotite and or chlorite are preserved. Locally, outcrops contain clasts including white to gray phyllite inferred to be metamorphosed lapilli tephra or fine-grained volcanic rocks, thereby preserving relict fragmental volcanic textures.
// \\ | 215 A N 5 / / : ; Other outcrops contain a mixed assemblage of rounded clasts of mafic and felsic volcanic detritus that range up to 20 cm in length, reflecting a volcaniclastic protolith prior to metamorphism. Locally cut by mesoscale mafic dikes,
7, S = | S g = ; x ¢ ohnia b— typically altered to vermiculite. Locally may include interlayers of Pots Branch greenstone.
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ak A g : 5 7 e CZbr, - Big Lake-Raven Rock schist: White-gray to white-tan to white, fine- to medium-grained, foliated and locally lineated. Rock ledge-like outcrops of white mica quartzitic schist are common along portions of Middle and
§ / In 7\/\ . 64, — = S 5 CZbr, Swift Creeks and their tributaries. Abundant resistant, relict phenocrysts of blue quartz and sodic plagioclase up to 3-5 mm in diameter are well preserved. Local domains of white mica phyllite or fine-grained schist up to several
\ N / N > hr}ns \ s AUSHENS = o T e = \ - ==sel] il = 3 h cm in length may be metamorphosed lapilli clasts or rock fragments. The mode, porphyritic texture, and inferred relict clasts suggest a dacitic volcanic and/or volcaniclastic protolith for this lithodeme, which is mapped between
Y e / @\ i \ = .QZQ% W 3 &7 N\ oRadi B 3 : - s RN T : y = I Umstead and Raven Rock State Parks. Mesoscale and macroscale interlayers of Pots Branch greenstone occur within the felsic schist.
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\% ;5 \ <N [ Tphms B 5 2 . | 0\ . ,,”U S 'é g & 2 CZccg - Crabtree Creek gneiss: Leucocratic (CI=5-10), greenish silver-gray, pink-gray, and tan-pink, medium- to coarse-grained, and well foliated and lineated, porphyroclastic granitic orthogneiss. Plagioclase, microcline,
'\ : L CZbr, 3 h 0 Q y g "é’ S g2 CZccg white mica, biotite, and local tourmaline form a granoblastic and lepidioblastic mylonitic matrix surrounding up to 1 cm oblate and rod-shaped porphyroclastic quartz aggregates. Quartz shapes and white mica define a penetrative,
- 2 - N 3 ) i \ 3 i Tohms < g ‘é 8 5 ©o subhorizontal L>S tectonite fabric (“pencil structure™). Irregularly shaped blocks and horizons of biotite amphibolite are inferred to be enclaves or transposed mafic dikes. Well exposed in an unnamed tributary of Middle Creek
2 7 N \ % e (RN \ Tede = Ty P i L A in the southeastern corner of the Apex Quadrangle. This gneiss dominates the eastern portion of the Crabtree Creek pluton in the Raleigh West Quadrangle (see Blake, 1994).
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9 - | O ' X, o i : - 1‘3 g* @ CZrcs — Richland Creek schist: Silver-gray, white-gray, or tan-white, fine- to medium-grained, compositionally layered, and well foliated. Mixed metasedimentary pelitic and metavolcanic(?) felsic lithodemic layers of schist,
Sy = \ o I / hms B : ; Tph phm é': _/ - - g 2 g % CZrcs phyllonite, and fine-grained gneiss. White mica, biotite, quartz, and feldspar define a lepidioblastic and granoblastic matrix for local garnet, staurolite, and tourmaline porphyroblasts, generally less than 1 cm in size. Elsewhere,
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OXIDES IN PERCENT SELECTED ELEMENTS IN PPM CONTACTS STRUCTURAL SYMBOLS
SAMPLE ID Unit Name Map Unit Si02 TiO2 | Al203 | Fe203 | MnO MgO Ca0O | Na20 K20 P205 Cr203 LOI [TOTAL| Ba Ce Co Cu Nd Ni Sc Sr Ta Y Zn Zr ob o don the strike b he i ) ofmultio] bol
e servation sites are centered on the strike bar or are at the intersection point of multiple symbols.
SLP-1 Sunset Lake pluton CZsl 72.30 0.39 14.40 2.28 0.08 0.59 1.35 491 3.05 0.09 NA 0.70 100.14 | 713 79 57 1.7 35 <l 4.7 201 <1 38 452 260 P plesy
SLP-4B Sunset Lake pluton CZsl 77.40 0.11 12.30 1.86 0.07 0.05 0.09 | 532 2.52 <0.01 NA 0.20 99.93 | 683 78 53 | <05 40 <1 4.8 46 <1 59 124 277 Lithologic contacts - Solid where location known, 12 . o o 7 . o . -
dashed where inferred. dotted where concealed / Strike and dip of inclined bedding in Triassic sedimentary rocks /Z' Bearing and plunge of crenulation lineation or mineral lineation
SLP-5 Sunset Lake pluton CZsl 71.90 0.41 14.80 2.35 0.05 0.52 0.84 5.13 3.07 0.09 NA 0.90 100.06 | 725 79 44 1.6 35 <1 4.1 183 <1 32 35.6 268 i )
AP-4 Big Lake-Raven Rock schist - 2 CZbr, 74.60 0.29 12.60 1.68 0.10 0.36 1.20 4.06 2.32 0.04 <0.01 0.90 99.20 | 631 58 6.6 1.4 31 <1 9.81 152 0.5 53 63.2 194 27// Strike and dip of inclined regional foliation (Srs) % Horizontal crenulation lineation or mineral lineation
Version: 10/4/2016 FAULTS .
Powder material processing conducted at the Petrology Preparation Laboratory of the Department of Geography and Geology at the University of North Carolina Wilmington. —~ ___ _A: __ _? ___________________ ) )/ Strike of vertical regional foliation (Srsv) / Bearing and plunge of mineral stretch lineation
Geochemical analyses completed by SGS Minerals, Toronto, Canada for 11 major and 49 trace elements (12 trace elements reported in table). Whole-rock analyses using method codes XRF76Z + 75V, IMS95A, and FAI303, and individual element method code ICMS12B for Ta. T U
40 . . L
- ; k f incl fi i D i i i
NA = No sample analysis Solid where location known, dashed where inferred, dotted where concealed, " Strike and dip of inclined fracture surface ©  Observation station location
PPM = parts per million queried where uncertain. Dip of fault surface indicated where measured. 2 . . o . o
= soniti Lo Relative motion on brittle normal faults indicated by D (downthrown side) and U (up). /"/ Strike and dip of inclined regional C or C' foliation @®  Diabase station location
LOI = loss on ignition Disclaimer:
’ On ductile strike-slip fault, relative motion indicated by arrows. SLP-1
/t\/ Strike of vertical regional C or C' foliation ‘ Geochemistry sample locations

This Open-File report is preliminary and has been reviewed for In cross section, for normal fault, arrows indicate direction of movement
conformity with the North Carolina Geological Survey editorial standards GE OLOGIC MAP OF THE APEX 7. S'MINU TE QUADRANGLE, For strike-slip fault, direction of relative movement
or with the North American Stratigraphic Code. Further revisions or indicated by T (towards observer) and A (away from observer).

corrections to this open file map may occur. WAKE COUNTY, NORTH C AROLIN A LD
Mpping Pogeam andsr Suehiap. Besrockgelogy mapped 1997 - 1556 (Shap A FY 1997, By Edward F. Stoddard, Timothy W. Clark, Norman K. Gay and Kevin Miller  SE— *

Coastal Plain mapped 2001 — 2002 (StateMap Award 01HQAGO0061, FY 2001). o . . .
Additional bedrock data collection from 2002 —2010. Digital representation by Michael A. Medina and Heather D. Hanna

2016 anticline concealed syncline

Base topographic map is a digital raster graphic image of the Apex 7.5-minute quadrangle (1993),
North Carolina State Plane NAD 83 meters coordinate system, Lambert Conformal Conic projection. (Ve rsion 10/4/1 6)
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