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DES CRIPTION OF MAP UNITS

S olid where location known, dashed where inferred, dotted where concealed,
qu eried where uncertain.  Dip of fault su rface indicated where measured.

Relative motion on brittle normal faults indicated by D (downthrown side) and U  (up).
O n du ctile strike-slip fault, relative motion indicated by arrows. 

In cross section, for normal fault, arrows indicate direction of movement.
For strike-slip fault, direction of relative movement

indicated by T  (towards observer) and A (away from observer).

META-IG N EO U S  U N IT S

CO N T ACT S

Litholog ic contacts - S olid where location known,
dashed where inferred, dotted where concealed.
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Trsc – silicifie d cataclasite:  tan, tan-brown and white, silicified cataclasite, commonly stained with hematite or limonite and/or displaying hematite-filled fractu res.  O ther fractu res are in filled with idiomorphic qu artz crystals or
massive milky qu artz.  Ang ular clasts of T riassic sedimentary units and the hig hly silicified and relict foliated crystalline rocks, inclu ding the Coles Branch P hyllite and P ots Branch g reenstone, are common along  the Jonesboro
normal fault.

CZrg  – Re edy Cre e k m etag ranodiorite:  Leu cocratic (CI less than 10), lig ht tan-g ray white, bluish-g ray white, or pinkish-white, mediu m-g rained, and locally porphyritic, with 2-4 mm blu e qu artz phenocrysts.  Boulder fields
and massive outcrops are xenomorphic to su bidiomorphic metag ranodiorite or foliated and lineated, protomylonitic to mylonitic g ranodioritic g neiss.  Ag g reg ates of white mica, qu artz, plag ioclase, and alkali feldspar hig hlig ht a
pervasive mineral lineation.  May contain su bidiomorphic biotite plates and isolated clots of epidote and biotite, and may be white mica-rich in g neissic layers.

METAV O LCAN IC AN D METAS EDIMEN TARY U N IT S

CZcbp – Coles Branch  ph yllite:  T an-white-orang e to dark silvery g ray, fine-g rained, well foliated and locally lineated, mixed mafic and felsic lithodeme.  Dominantly consists of white mica phyllite, locally with compositional
layering; layers of mesocratic white mica-chlorite-biotite phyllite locally contain qu artz and plag ioclase phenocrysts.  O ther layers consist of very fine g rained g reenstone and chlorite phyllite.  Locally carries a hig h-strain mylonitic
and/or phyllonitic overprint, especially adjacent to the Jonesboro normal fault, obscu ring primary protolith textures and contact relationships.  T hese rocks may be volcanic or volcaniclastic based upon stru ctu ral and lithodemic
position with respect to the Big  Lake-Raven Rock schist. S ome less silicified clasts in T riassic silicified cataclasite are of this phyllite.

CZbr2 – Big  Lake-Raven Rock sch ist:  W hite-g ray to white-tan to white, fine- to mediu m-g rained, well foliated and locally lineated.  Resistant outcrops are commonly white mica schist, althou g h compositional layers containing
biotite and or chlorite are preserved.  Locally, outcrops contain clasts inclu ding  white to g ray phyllite inferred to be metamorphosed lapilli tephra or fine-g rained volcanic rocks, thereby preserving  relict frag mental volcanic textu res.
O ther outcrops contain a mixed assemblag e of rounded clasts of mafic and felsic volcanic detritus that rang e up to 20 cm in leng th, reflecting  a volcaniclastic protolith prior to metamorphism.  Locally cut by mesoscale mafic dikes,
typically altered to vermiculite.  Locally may inclu de interlayers of P ots Branch g reenstone.

CZpbg  – Pots Branch  g re e nstone:  Melanocratic to mesocratic (CI g reater than 50), variably lig ht g reen, g ray-g reen and dark black-g reen, fine- to mediu m-g rained rocks containing  chlorite, epidote clinozoisite, albite and
actinolite, with or without qu artz, biotite, titanite, white mica, and opaqu e minerals.  Has a crystalloblastic matrix that contains actinolite and, locally, relict phenocrysts of plag ioclase.  W here epidote is abu ndant, these rocks
are hard g reenstones, but where sheet silicates predominate they are phyllites.  Biotite commonly altered to vermiculite.  W ell exposed along  blu ffs on the south side of Middle Creek east of S u nset Lake pluton.

CZbr2

CZccg  – Crabtre e Cre e k g ne iss:  Leu cocratic (CI=5-10), g reenish silver-g ray, pink-g ray, and tan-pink, mediu m- to coarse-g rained, and well foliated and lineated, porphyroclastic g ranitic orthog neiss.  Plag ioclase, microcline,
white mica, biotite, and local tou rmaline form a g ranoblastic and lepidioblastic mylonitic matrix su rrou nding up to 1 cm oblate and rod-shaped porphyroclastic qu artz ag g reg ates.  Qu artz shapes and white mica define a penetrative,
su bhorizontal L>S  tectonite fabric (“pencil stru ctu re”).  Irreg ularly shaped blocks and horizons of biotite amphibolite are inferred to be enclaves or transposed mafic dikes.  W ell exposed in an unnamed tribu tary of Middle Creek
in the southeastern corner of the Apex Quadrangle.  T his g neiss dominates the eastern portion of the Crabtree Creek pluton in the Raleig h W est Qu adrang le (see Blake, 1994).

CRABT REE T ERRAN E
META-P LU T O N IC U N IT S
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CZrcs – Rich land Cre e k sch ist:  S ilver-g ray, white-g ray, or tan-white, fine- to mediu m-g rained, compositionally layered, and well foliated. Mixed metasedimentary pelitic and metavolcanic(?) felsic lithodemic layers of schist,
phyllonite, and fine-g rained g neiss. W hite mica, biotite, qu artz, and feldspar define a lepidioblastic and g ranoblastic matrix for local g arnet, stau rolite, and tou rmaline porphyroblasts, g enerally less than 1 cm in size. Elsewhere,
contains thin layers of white mica g arnet g raphite schist.

CZrcs

CZsl
CZsl – S u nset Lake Plu ton:  Leu cocratic (CI less than 5) metag ranodiorite or metatonalite (metatrondhjemite) porphyry, beig e where fresh, distinctively porphyritic with abundant eu hedral phenocrysts of sodic plag ioclase and
sparse rou ndish qu artz in a g rou ndmass that is a vermicular or g raphic interg rowth of fine feldspar and qu artz.  May contain traces of chlorite, epitdote, g arnet, titanite, zircon and opaqu e minerals.  Chemical analyses of three
specimens rang e from 71.9 to 77.4 wt% S iO 2; with normative Q:A:P averag ing  33:18:49, and normative An averag ing  7.1%.  T extu res and mineralog y reflect likely hypabyssal su bvolcanic orig in.  Described as qu artz keratophyre
by Farrar (1985a).  W ell exposed in the spillway of S unset Lake, and along  several creeks draining  into S unset and Bass Lakes. 

Schmidt Equal Area Stereogram Data of 
Contoured Poles to Bedding in Triassic Sedimentary Units

Contour Interval = 2   N = 51

Schmidt Equal Area Stereogram Data of 
Contoured Poles to Regional Foliation (Srs)

Contour Interval = 2   N = 320

Schmidt Equal Area Stereogram Data of 
Contoured Mineral, Elongation and Stretch Lineations

Contour Interval = 2   N = 37

N EW ARK S U P ERG RO U P, CHAT HAM G RO U P

P re-Mesozoic crystalline rocks in the eastern Apex Qu adrang le represent some of the easternmost exposures of the Late P roterozoic to Cambrian Carolina terrane, tog ether with a small portion of the Late P roterozoic Crabtree terrane to the east.  T riassic
sedimentary rocks of the Durham su b-basin of the Deep River Mesozoic rift basin underlie the western portion of the Apex Qu adrang le.  U nit descriptions common to Blake and Clark (2016), and Blake (2008) from the Cary and Raleig h W est g eolog ic
maps, respectively, are used and/or adapted for conformity with on-strike units.
V olcanog enic units of the easternmost portion of the Carolina terrane (Cary sequ ence of P arker (1979); Cary formation of Farrar (1985a) and Hibbard et al. (2002)) have been metamorphosed to the chlorite and biotite zones of the upper g reenschist facies
du ring late P aleozoic contractional tectonothermal activity and early Mesozoic extension.  T he Crabtree terrane experienced amphibolite facies metamorphism.  Mesozoic sedimentary, intrusive, and cataclastic rocks are unmetamorphosed.  Despite the
effects of deformation and metamorphism, Late P roterozoic to Cambrian volcanog enic rocks of the Carolina terrane in the Apex Quadrangle typically preserve relict plutonic and volcanic ig neous textures, or sedimentary textu res, allowing  for protolith
identification.  In other exposu res, partitioned hig h strain has resulted in mylonitic, ultramylonitic, and phyllonitic rocks whose protoliths are difficult to discern.
Metaig neou s rocks in both terranes are classified and named using  the nomenclatu re of the International U nion of G eolog ical S ciences (IU G S ) su bcommission on the systematics of ig neou s rocks after Le Maitre (2002).  Relict ig neou s textu res, modal
mineral assemblag es, or normalized mineral assemblag es when whole-rock g eochemical data are available, provide the basis for naming  metaig neou s lithodemes.  A preliminary lithodemic desig nation is developed here following  Articles 31-42 of the
N orth American S tratig raphic Code.  T hese rock units, which lack g eochronolog ic data and stratig raphic facing  directions, warrant such a desig nation.  P reviou s g eolog ic maps and litholog ic descriptions covering  the Apex Qu adrang le [P arker (1979);
Farrar (1985a, b)] assisted in the development of the current mapping  results.  Detailed descriptions of some lithodemic units are reported in Blake (1994), S toddard and Blake (1994), and Blake et al. (2001). 

T riassic sedimentary rocks of the Apex Qu adrang le are part of the Chatham G rou p of the N ewark S u perg rou p (W eems and O lsen, 1997) and occu r in the east-central portion of the Du rham sub-basin, a component basin of the Deep River Mesozoic rift
basin. Detailed descriptions of T riassic sedimentary units are reported in Hoffman and G allag er (1989) and Clark et al. (2001).  Du e to the interfing ering  natu re of these sediments and the lack of distinct marker beds, lithofacies mapping was utilized to
g rou p the rocks into mappable units.  Hoffman and G allag her (1989) identified distinct lithofacies in the Du rham su b-basin.  T hese lithofacies were g rouped in three lithofacies associations, identified as Lithofacies Association I (LA I), Lithofacies
Association II (LA II), and Lithofacies association III (LA III).  In g eneral 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
meandering  flu vial system su rrou nded by veg etated floodplain.  LA III contains poorly sorted sandstone, pebbly sandstone, and cong lomerate.  LA III is interpreted as allu vial fan complexes characterized by broad, shallow channels with hig h sediment
concentrations, and locally, hig h-energ y debris flows.  LA I litholog ies are not present in the map area.

Qal –  allu viu m :  T an to lig ht g ray, unconsolidated, poorly sorted and poorly stratified deposits of ang ular to subrou nded g ravel, sand, silt, and clay in stream drainag es. Inclu des point bars, terraces, and natu ral levees along larg er
creek floodplains. S tru ctu ral measu rements represent crystalline basement inliers, too small to map separately, that are surrou nded by allu viu m.

S EDIMEN TARY U N IT S

Qu
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rna
ry

Qal

Tph m s - Uppe rm ost Te rtiary Coastal Plain Unit:  sand, silty sand and clayey sand; reddish brown, tan, and g ray; fine- to very- coarse g rained; poor to moderately poor sorting ; su bang ular to rou nded qu artz sand. Contains rare heavy
minerals (dominantly a su ite with staurolite, dravite and rutile); rare mica; rare rose qu artz.  Massively bedded, rarely laminated. N ear su rface mottling  typically obscu res sedimentary stru ctures.   Basal contact is erosional.  U nit is of
probable Pliocene ag e.

IG N EO U S  U N IT

Jd – Diabase:  Dark g reen-black to g ray-black, aphyric to locally plag ioclase phyric diabase, typically  olivine-bearing. W eathers to tan-g ray, spheroidally rou nded, dense boulders and cobbles or punky cobbles and pebbles that can be
traced along  strike where outcrop is absent. Red station locations indicate isolated outcrop or boulder fields of diabase.Jd

Jur
ass
ic

Trcs - inte rbedded sandstone and pebbly sandstone:   reddish-brown to dark brown, irreg ularly bedded to massive, poorly to moderately sorted, medium- to coarse-g rained, muddy lithic arkoses, with occasional, matrix-supported
g ranules and pebbles or as 1-5 cm thick basal layers. Muscovite is common to absent. O ccasional biotu rbation is usu ally su rrou nded by g reenish-blu e to g ray redu ction halos.  Beds are tabular, 1-3 meters thick, with g ood lateral
continu ity. U nit g rades eastward into T rcs/c.

Trcc - cong lom e rate:  reddish-brown to dark brown, irreg ularly bedded, poorly sorted, cobble to boulder cong lomerate. Muscovite is rare to absent in the very coarse-g rained to g ravelly matrix. An arbitrary cut-off of g reater than
50 percent cong lomerate disting u ishes this unit from the T rcs/c facies. Clasts are chiefly miscellaneous felsic and intermediate metavolcanic rocks, qu artz, epidote, blu ish- g ray qu artz crystal tu ff, muscovite schist, and rare meta-g ranitic
material.  Maximum clast diameters are in excess of 2 m along  Haleys Branch east of the RDU  airport in the Cary Qu adrang le. 

Trcs/c - sandstone with  inte rbedded cong lom e rate:  reddish-brown to dark brown, irreg ularly bedded, poorly sorted, coarse-g rained to pebbly, mu ddy lithic sandstones with interbedded pebble to cobble cong lomerate. Muscovite is
rare to absent in the matrix. W ell-defined cong lomerate beds disting u ish this unit from cong lomerate basal lag s of T rcs. An arbitrary cut-off of less than 50 percent conglomerate disting u ishes this unit from the T rcc cong lomerate facies.
Cong lomerate beds are channel-shaped and scour into the underlying  sandstone beds. U nit g rades eastward into T rcc.

Trcs/si2 - sandstone with  inte rbedded siltstone:  cyclical depositional sequ ences of whitish-yellow to g rayish-pink to pale red, coarse- to very coarse-g rained, trou g h cross-bedded lithic arkose that fines upward throu g h yellow to
reddish-brown, mediu m- to fine-g rained sandstone, to reddish-brown, bu rrowed and rooted siltstone.  Biotu rbation is usu ally su rrounded by g reenish-blu e to g ray redu ction halos. Coarse-g rained portions contain abu ndant muscovite,
and basal g ravel lag s consist of clasts of qu artz, blu ish-g ray qu artz crystal tu ff, and mudstone rip-ups. 
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CZbr3 – Big  Lake-Raven Rock sch ist:  Lig ht tan to orang e-brown, fine- to mediu m-g rained, white mica schist, phyllite and g neiss.  Locally preserves primary volcanic texture, either frag mental or porphyritic.  Inferred to have
a dacitic volcanic and or volcaniclastic protolith.  Locally inclu des interlayers of P ots Branch g reenstone.

CZbr1 – Big  Lake-Raven Rock sch ist:  W hite-g ray to white-tan to white, fine- to mediu m-g rained, foliated and locally lineated.  Rock ledg e-like outcrops of white mica qu artzitic schist are common along  portions of Middle and
S wift Creeks and their tribu taries.  Abu ndant resistant, relict phenocrysts of blu e qu artz and sodic plag ioclase up to 3-5 mm in diameter are well preserved.  Local domains of white mica phyllite or fine-g rained schist up to several
cm in leng th may be metamorphosed lapilli clasts or rock frag ments.  T he mode, porphyritic textu re, and inferred relict clasts su g g est a dacitic volcanic and/or volcaniclastic protolith for this lithodeme, which is mapped between
U mstead and Raven Rock S tate P arks.  Mesoscale and macroscale interlayers of P ots Branch g reenstone occu r within the felsic schist.

Blake, D.E., 1994, Intrusive and deformational relationships of the Crabtree Creek pluton in west Raleig h, in  S toddard, E.F. and Blake, D.E., eds., G eolog y and Field T rip G u ide, W estern Flank of the 
    Raleig h Metamorphic Belt, N orth Carolina, Raleig h, N orth Carolina G eolog ical S u rvey, Carolina G eolog ical S ociety G u idebook for 1994, p. 25-37.
Blake, D.E., 2008, G eolog ic map of the Raleig h W est 7.5-minute qu adrang le, W ake County, N orth Carolina: G eolog ic Map G eolog ic Map S eries – 15, N orth Carolina G eolog ical S u rvey, scale 1:24,000.

Blake, D.E. and Clark, T.W ., 2016, G eolog ic map of the Cary 7.5-minute qu adrangle, W ake and Du rham Counties, N orth Carolina: N orth Carolina G eolog ical S u rvey O pen File Report 2016-02, 
    scale 1:24,000.
Blake, D.E., Clark, T.W ., and Heller, M.J., 2001, A temporal view of terranes and stru ctures in the eastern N orth Carolina P iedmont, in Hoffman, C.W ., ed. Field T rip G u idebook for the 50th Annu al 
    Meeting  of the S ou theastern S ection, G eolog ical S ociety of America, Raleig h, N orth Carolina, p. 149-180.
Clark, T.W ., G ore, P.J., and W atson, M.E., 2001, Depositional and stru ctu ral framework of the Deep River T riassic basin, N orth Carolina, in Hoffman, C.W ., ed. Field T rip G u idebook for the 50th Annual 
    Meeting  of the S ou theastern S ection, G eolog ical S ociety of America, Raleig h, N orth Carolina, p. 27-50.

Farrar, S .S ., 1985a, S tratig raphy of the northeastern N orth Carolina P iedmont:  S outheastern G eolog y, v. 25, no. 3, p. 159-183.
Farrar, S .S ., 1985b, T ectonic evolution of the eastern P iedmont, N orth Carolina: G eolog ical S ociety of America Bulletin, v. 96, p. 362-380.
Hibbard, J., S toddard, E.F., S ecor, D., Jr., and Dennis, A., 2002, T he Carolina Zone: O verview of N eoproterozoic to early P aleozoic peri-G ondwanan terranes along  the eastern flank of the southern 
    Appalachians: Earth S cience Reviews, v. 57, n. 3/4, p. 299-339.

Hoffman, C.W . and G allag her, P.E., 1989, G eolog y of the S ou theast Du rham and S ou thwest Durham 7.5-minute Quadrangles, N orth Carolina, Bulletin 92, N orth Carolina G eolog ical S u rvey, 34 p.
Le Maitre, R.W ., Ed., 2002, Ig neous Rocks:  A Classification and G lossary of T erms:  Recommendations of the International U nion of G eolog ical S ciences (IU G S ) S u bcommission on the S ystematics of 
    Ig neou s Rocks:  Cambridg e, Cambridg e U niversity P ress, 252 p.
P arker, J.M., 1979, G eolog y and mineral resou rces of W ake County: N orth Carolina G eolog ical S u rvey Bulletin 86, 122 p., 1:100,000-scale map.
S toddard, E.F. and Blake, D.E., eds., G eology and Field T rip G u ide, W estern Flank of the Raleig h metamorphic belt, N orth Carolina, Raleig h, N orth Carolina G eolog ical S u rvey, Carolina G eolog ical 
    S ociety G u idebook for 1994, 110 p.
W eems, R.E. and O lsen, P.E., 1997, S ynthesis and revision of g rou ps within the N ewark S uperg roup, eastern N orth America, G eolog ical S ociety of America Bulletin, v. 109, n. 2, p. 195-209.

REFEREN CES

NORTH CAROLINA GEOLOGICAL S URVEY
OPEN FILE REPORT 2016-03

GEOLOGIC M
AP OF THE APEX 7.5-M

INUTE QUADRANGLE, WAKE COUNTY, NORTH CAROLINA
OPEN FILE REPORT 2016-03

Tpfms

Tphms

Tpfm s – Lowe rm ost Te rtiary 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-g rained, well to
moderately well sorted, ang ular to su bang ular qu artz sand.  Contains rare heavy minerals (dominantly a su ite with stau rolite, hematite, dravite, and rutile), trace to minor mica, and rare rose qu artz.  S edimentary stru ctu res inclu de:
laminations, cross-bedding , and flaser bedding.  T his upper lithofacies contains distinct beds of white to lig ht g ray, massive sandy clay and is up to 32 feet thick in the map area.  T he lower lithofacies is characterized as slig htly mu ddy,
coarse- to very coarse-g rained, well to moderately well sorted, ang ular to su bang ular qu artz sand.  Contains rare heavy minerals, (dominantly a suite with stau rolite, dravite, and rutile); trace mica; rare rose qu artz.  T his lower lithofacies
is distinctly bedded, and contains beds of white to lig ht g ray sandy clay and well-sorted mediu m-g rained sand.  T his lithofacies is up to 13 feet thick in the map area.  U nit is of probable Pliocene ag e.

Ku - Cretace ou s de posits, undivided:  sand, silty sand and clayey sand; lig ht g ray, g ray, and tan, fine- to coarse-g rained; moderately well to poorly sorted, ang ular to su bang ular qu artz sand.  Contains rare heavy minerals (dominantly
a su ite with stau rolite, dravite, and rutile); trace mica; rare rose qu artz; trace of black org anic material.  T his unit is up to 7 feet thick in the map area.  U nit is of probable Late Cretaceou s ag e. 
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T his g eolog ic map was fu nded in part by the U S G S  N ational Cooperative G eolog ic
Mapping  P rog ram under S tateMap.  Bedrock g eology mapped 1997 – 1998 (S tateMap Award FY 1997).

Coastal Plain mapped 2001 – 2002 (S tateMap Award 01HQAG 0061, FY 2001).
Additional bedrock data collection from 2002 – 2010.

Base topog raphic map is a dig ital raster g raphic imag e of the Apex 7.5-minute quadrang le (1993), 
N orth Carolina S tate Plane N AD 83 meters coordinate system, Lambert Conformal Conic projection.
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