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the 2014-2015 academic year. Mapping was performed along all primary and secondary 

roads with open access, and in private lands where permission could be obtained. 

Lithologic and structural data were compiled from 331 stations throughout the mapping 

area. Laboratory work included kinematic and petrographic analyses of nineteen thin 

sections in order to characterize the mineral assemblages, microstructures, fabrics, and 

lithologies. Structural analyses were performed using the Stereonet 9 software package 

available on Dr. Rick Allmendinger’s personal webpage at the Cornell University Earth 

and Atmospheric Sciences Departmental website 

(http://www.geo.cornell.edu/geology/faculty/RWA/programs/stereonet.html). 

 The second paper is a geochronologic investigation of the Alabama Inner 

Piedmont Dadeville Complex. Since no igneous crystallization or metamorphic ages are 

reported for any rocks of the Dadeville Complex in Alabama, the purpose of this paper is 

to do so. Samples were collected from their type locality for five constituent units 

comprising the Dadeville Complex, and analyses were performed using the Laser 

Ablation Sector Field Inductively Coupled Plasma Mass Spectrometry Laboratory at the 

University of California, Northridge. U-Pb age dating of magmatic zircons from the 

Waresville Formation, Camp Hill Gneiss, Ropes Creek Amphibolite, and Waverly Gneiss 

yield late Cambrian to Early Ordovician igneous crystallization ages for the Dadeville 

Complex. U-Pb age dating of detrital zircons from the Agricola Schist document that the 

Dadeville Complex is an exotic (i.e., non-Laurnetian) terrane accreted during the Taconic 

orogeny. Paper two further describes the author’s interpretation for the plate-tectonic 

significance of these findings.  
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Figure 1: A. Tectonic map illustrating Alabama’s position within the southern 

Appalachians with section line A-A’ (from Steltenpohl et al., 2007, 2013; as 

modified from Hatcher, 2004, Horton et al., 1989; Hibbard et al., 2002, 2006; 

Steltenpohl, 2005). Red Polygon illustrates the area of Fig. 2. B. Simplified cross 

section A-A’ (modified from W.A. Thomas and coworkers as depicted in Thomas et 

al. [1989], Hatcher et al. [1990], and Steltenpohl [2005]). Map abbreviations: BCF-

Brindle Creek fault; CR-Cartersville reentrant; CST-Cat Square terrane; DRW-Dog 

River window; EBR-eastern Blue Ridge; GMW-Grandfather Mountain Window; 

HLF-Hollins Line fault; PMW-Pine Mountain window; SMW-Sauratown Mountain 

Window; SRA-Smith River allochthon; TS-Tallassee synform; WBR-western Blue 

Ridge. Cross-Section: A-away; T-toward; no vertical exaggeration. 
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Figure 2: Geologic map of the Alabama Piedmont (from Osborne et al., 1988, 

Steltenpohl, 2005, and Steltenpohl et al., 2013) noting the location of the Wadley 

South (WS) Quadrangle (outlined in red). EDMAP Quad abbreviations: AU-

Auburn; BT-Buttston; BU-Beulah; BK-Bleeker; CV-Carrville; DV-Dadeville; JG-

Jacksons Gap; LO-Loachapoka; NO-Notasulga; OE-Opelika East; OW-Opelika 

West; OT-Our Town; OT-Our Town; PX-Parker’s Crossroad; RH-Red Hill; SS-

Smith’s Station; TS-Tallassee; WA-Waverly. Dashed gray lines are geophysical 

lineaments from Horton et al. (1989). Dashed blue line represents the base of the 

Dadeville Complex from White (2007). 



9 

 

Geologic Setting 

The structurally lowest terrane in the study area is the eastern Blue Ridge (Figs. 1 

and 2). In Figure 2, the eastern Blue Ridge is composed of two different metasedimentary 

sequences structurally bounded by the Goodwater-Enitachopco fault and the Brevard 

shear zone, in the northwest and southeast respectively. The Wedowee Group, located 

structurally above the Goodwater-Enitachopco fault, is composed of interlayered 

graphitic and sericitic phyllite, mylonitic schist, sheared amphibolite, and Devonian- to 

Carboniferous-aged granitic intrusives (Bentley and Neathery, 1970; Neathery and 

Reynolds, 1975; Russell, 1978; Tull et al., 2012). The Emuckfaw Group, structurally 

below the Brevard shear zone, is a sequence of undifferentiated metagraywacke, graphitic 

and aluminous schist, quartzite, amphibolite, and Ordovician- to Silurian-aged Zana 

Granite and Kowaliga Gneiss plutons (Fig. 2) (Neathery and Reynolds, 1975; Steltenpohl 

et al., 2005; Hawkins, 2013). The dextral strike-slip Alexander City fault generally 

separates the Wedowee and Emuckfaw Groups (Fig. 2) (Neathery and Reynolds, 1975; 

Steltenpohl et al., 2013). Rocks of the eastern Blue Ridge contain peak upper-amphibolite 

facies metamorphic mineral assemblages and locally exhibit up to three different 

foliations, the nature and timing of which is not well-constrained (Neathery and 

Reynolds, 1975; Steltenpohl et al., 2005; Hawkins, 2013). Most workers interpret these 

rocks as being the outboard slope/rise facies of the Neoproterozoic eastern Laurentian 

margin, and recent work by Steltenpohl (2005) and Tull et al. (2014) indicates that at 

least some of them (i.e., the Emuckfaw Formation) may have evolved in a distal back-arc 

basin (Neathery and Reynolds, 1975; Steltenpohl, 1988). 

The Brevard zone is an extensive retrograded shear zone juxtaposing high-grade 
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Alabama, first defined the Wedowee formation and interpreted rocks of the Brevard zone 

as being correlative with altered Wedowee formation. Significant regional work by 

Bentley and Neathery (1970) delimited the geology of the Brevard shear zone and Inner 

Piedmont, setting the foundation for subsequent geological studies in the area. In their 

report Bentley and Neathery (1970) designated the Wedowee formation as the Wedowee 

Group. In addition, rocks between the Wedowee Group and the Brevard shear zone were 

designated as the Heard Group, with associated Kowaliga Gneiss and Zana Granite felsic 

intrusives. The same authors subdivided rocks of the Inner Piedmont into the Dadeville 

Complex and Opelika Complex and delineated several mappable units (e.g., the 

Waresville Formation, Agricola Schist, Camp Hill gneiss, Ropes Creek Amphibolite, and 

the Boyds Creek mafic Complex). Bentley and Neathery (1970) suggested that the 

southern Appalachian Piedmont is allochthonous along a west-directed thrust comprising 

the Brevard shear zone and faults framing the Pine Mountain basement window (i.e., 

Towaliga, Bartletts Ferry, and Goat Rock fault zones). The Consortium for Continental 

Reflection Profiling (COCORP) later independently developed a similar interpretation of 

the southern Appalachian master décollement based on their seismic-reflection profiling 

(Cook et al., 1979).  

Following the work of Bentley and Neathery (1970), rocks in the eastern Blue 

Ridge were renamed the Heard Group (Neathery and Reynolds, 1973), the Emuckfaw 

formation (Neathery and Reynolds, 1973), and finally the Emuckfaw Group (Raymond et 

al., 1988). Subsequent mapping, geochemistry, and geochronology was aimed at better 

characterizing the magmagenesis and timing of emplacement of the Zana and Kowaliga 

intrusions into the Emuckfaw Group. Results indicated the Zana and the Kowaliga are 
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genetically related (Muangonoicharoen, 1975; Stoddard, 1983; and Hawkins 2013). 

Russell (1987), using multi-grain U-Pb zircon analytical techniques constrained an age of 

461+/-12 Ma for both the Kowaliga Gneiss and Zana Granite, as well as a Rb-Sr whole-

rock age of 437 Ma and 395 Ma with analytical uncertainties on the order of +/- 100 Ma. 

More recently, Secondary Ionization Mass Spectrometry (SIMS) U/Pb isotopic analysis 

of zircons from the Kowaliga Gneiss indicates a crystallization age of 440 Ma (Hawkins, 

2013; Hawkins et al., 2013).  

Following Bentley and Neathery (1970), Wielchowsky (1983), mapping within 

and adjacent to the Brevard zone fault zone from the Alabama-Georgia state line 

southwest to Jacksons Gap, Alabama, described the rocks as a “lithologically distinctive” 

metasedimentary sequence within a shear zone that flattens with depth. This model was 

supported by the COCORP seismic profile that suggested the fault rooted at depth into 

the southern Appalachian master décollement (Cook et al., 1979). Further contributions 

to understanding the geology and gold/precious metal occurrences (see Saunders et al., 

2013) within the Jacksons Gap Group in the vicinity of the Buttston Quadrangle were 

made through detailed 1:24,000 scale geologic mapping, structural analysis, and 

geochemical analysis conducted as part of multiple Auburn University student theses 

between 1988 and 2015 (Johnson, 1988; Keefer, 1992; Grimes, 1993; Reed, 1994; 

McCullars, 2001; Sterling, 2006; White, 2007; Hawkins, 2013; Abrahams, 2014; 

Steltenpohl and Singleton, 2014; Poole, 2015). Of particular importance, Johnson (1988) 

and Reed (1994), mapping in the Jacksons Gap Group within the western parts of the 

Dadeville and the eastern parts of the Jacksons Gap quadrangles (Fig. 2), delineated 

mappable units that have been modified during subsequent studies.  



14 

 

Acknowledgments 

The National Cooperative Geologic Mapping Program (NCGMP) and the United 

States Geologic Survey (USGS) provided funding for this project through an EDMAP 

Grant (USGS-G14AC00325) awarded to Mark G. Steltenpohl in the Department of 

Geosciences at Auburn University. The authors are very appreciative of this support. 

Additional thanks to John P. Whitmore for providing field assistance throughout this 

mapping investigation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



15 

 

 

 

 

 

 

GEOLOGY 

 

 

 

 Metasedimentary, metaplutonic, and metavolcanic rocks of the eastern Blue 

Ridge, the Brevard shear zone, and the Inner Piedmont underlie the Wadley South 

Quadrangle. The eastern Blue Ridge comprises the northwestern half of the quadrangle 

and encompasses the lower- to middle-amphibolite facies rocks of the Wedowee and 

Emuckfaw Groups and the sill-like plutons of the Zana Granite and Kowaliga Gneiss. 

The Brevard shear zone, structurally above the Abanda fault, encompasses the lower 

greenschist- to middle amphibolite-facies metasedimentary sequences of the Jacksons 

Gap Group and occupies an approximately 1.75-mile (2.8 km) wide swath through the 

middle part of the quadrangle. The Inner Piedmont, structurally above the Katy Creek 

fault, encompasses the middle- to upper-amphibolite facies rocks of the Dadeville 

Complex and occupies the southwestern third of the quadrangle. Below, units depicted on 

Plate 1 are described generally from northwest to southeast or from structurally lowest to 

highest order. Map unit names and their map symbols listed below correspond to those 

used on Plate 1. 

 

Lithostratigraphic Units 

Eastern Blue Ridge 

The structurally lowest terrane in the Wadley South Quadrangle is the eastern 

Blue Ridge (Fig. 2). Units of the eastern Blue Ridge that relate to the current report are 
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defined by the Wedowee and Emuckfaw Groups (Fig. 2), structurally bounded between 

the Goodwater-Enitachopco fault in the northwest and the Abanda fault in the southeast 

(Bentley and Neathery, 1970; Neathery and Reynolds, 1975; Tull, 1978; Steltenpohl et 

al., 2013). These rocks contain numerous distributed retrograde mylonitic/phyllonitic 

shears associated with movement along the dextral strike-slip Alexander City and 

Brevard shear zones.  

 

Wedowee Group (Ewe) 

The Wedowee Group, named for exposures near the community of Wedowee, in 

Randolph County, Alabama (Neathery and Reynolds, 1975), occupies a small portion of 

the eastern Blue Ridge in the northern portion of the Wadley South Quadrangle. The 

Wedowee Group consists of a sequence of multiply foliated and interbedded medium- to 

coarse-grained locally graphitic and garnetiferous muscovite-biotite-quartz-feldspar-

chlorite phyllite and schist (Figs. 3 and 4), garnet-sericite phyllite and schist, graphite-

quartz-sericite phyllite, thin muscovite-biotite quartzite (Fig. 5), rare thin beds of fine-

grained feldspathic biotite gneiss, and banded to massive amphibolite (Beaverdam 

Amphibolite) (Eba) (Fig. 6). Each of these rocks locally record a relatively high-degree 

of dextral shear strain, as indicated by strongly-developed S-C fabrics, rotated garnet 

porphyroblasts with asymmetric pressure shadows, and phacoidal-shaped quartz and/or 

feldspar composites and veins. Color of the schists and phyllites varies in fresh outcrop 

depending on graphite content, but they generally are a bronzy- to silvery-gray, and in 

weathered outcrops, it is orange/reddish-orange saprolite or micaceous soil. Exposures of 

this unit are limited due to dense vegetation and deep weathering but are best observed in  
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Figure 3: Photograph of a sheared, fine- to medium-grained muscovite-biotite-quartz-

feldspar-chlorite button-schist from the Wedowee Group (33°07’25”N, 85°37’6”W). 

Note the strongly developed S-C fabric indicative of dextral motion during shearing. 

 

 the Brevard shear zone. Outcrop has a well-developed S-C indicative of dextral 
shearing with a later-phase brittle overprint. 

Figure 4: Upper greenschist- to lower amphibolite-facies phyllonite of the eastern 

Blue Ridge Wedowee Group (Ewe) containing retrograded sigma-type garnets and 

recrystallized quartz ribbons with interlobate grain boundaries. Quartz 

recrystallization due to subgrain rotation and grain boundary migration. 

S 

C 



18 

 

 

Figure 5: Photograph of an interlayered muscovite-biotite quartzite (standing at higher 

relief) and graphitic muscovite-biotite-quartz-feldspar-chlorite button-schist of in the 

Wedowee Group (33°05’46”N, 85°36’32”W). 

Figure 6: Photograph of a thinly layered, sheared amphibolite of the Beaverdam 

Amphibolite (33°06’58”N, 85°35’54”W). Thin quartzose and feldspathic layers define 

the banding. Note the more competent phacoidal-shaped amphibolite lense encapsulated 

by the shear foliation. 

C 
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road cut exposures along CR-12, CR-839, CR-33, and CR-828 in the study area. The 

contact between the Wedowee Group and overlying Emuckfaw Group in the Wadley 

South Quadrangle is marked by a thin cataclastic zone associated with the Alexander City 

fault. 

 

Beaverdam Amphibolite (Eba) 

 The Beaverdam Amphibolite is named for exposures along Beaverdam Creek, 

near the community of Wadley, in Randolph County, Alabama, and includes all 

amphibolite associated with the Wedowee Group (Bentley and Neathery, 1970; Neathery 

and Reynolds, 1975). In the Wadley South Quadrangle, the Beaverdam Amphibolite 

consists of a package of folded and extensively sheared very fine- to coarse-grained 

hornblende amphibolite containing thin (1-3 cm thick) alternating bands of light-colored 

quartz and feldspar and dark-green to black amphibole-rich material (Fig. 6). Near its 

contact with the Wedowee Group, the amphibolite is locally retrograded to actinolite-

tremolite-chlorite schist containing minor albite, magnetite, and epidote. In outcrop, the 

amphibolite has a dark-green to dark-gray color and it weathers to a deep-red soil. 

Exposures of the Beaverdam Amphibolite in the Wadley South Quadrangle are best 

observed in road cut exposures along CR-24, CR-834, CR-33, and CR-828.  

 

Emuckfaw Group (Eem) 

The Emuckfaw Group, named for exposures along Emuckfaw Creek, near 

Horseshoe Bend, in Tallapoosa County, Alabama, occupies the remainder of the eastern 

Blue Ridge in the Wadley South Quadrangle (Neathery and Reynolds, 1975). The 
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Emuckfaw Group consists of an undifferentiated sequence of medium-grained, locally 

garnet- and graphite-bearing muscovite-biotite-quartz-feldspar schist (Figs. 7, 8 and 9), 

fine-grained muscovite-biotite-quartz-feldspar gneiss, thin micaceous quartzite, and rare 

fine-grained amphibolite that are intruded by Zana (Ezg) and Kowaliga (Ekg) granites. 

These rocks respectively record a relatively high-degree of dextral shear strain along 

locally distributed mylonitic/phyllonitic shear zones. Color in fresh outcrop varies with 

graphite content, but the Emuckfaw Group generally has a bronzy- to silvery-gray sheen 

and weathers to an orange/reddish-orange buff sandy, muscovite- and garnet-rich soil. 

Exposures of this are limited due to dense vegetation and deep weathering but are best 

observed in road cut exposures along Cotney Rd., CR-131, CR-133, and CR-140.  

 

Zana Granite (Ezg) and Kowaliga Gneiss (Ekg) 

 The Zana Granite and Kowaliga Gneiss occur as strongly foliated interleaved 

granitic intrusives within the metasedimentary units of the Emuckfaw Group. The Zana 

Granite is named for exposures near the community of Zana, in Tallapoosa County, 

Alabama, and the Kowaliga Gneiss is named for exposures along Kowaliga Creek, in 

Elmore County, Alabama (Bentley and Neathery, 1970; Neathery and Reynolds, 1975). 

Bentley and Neathery (1970) and Hawkins (2013) concluded that the Zana Granite and 

Kowaliga Gneiss are mineralogically and geochemically similar, with the only 

differences being their textures and geographical occurrence. The Zana Granite is a 

medium- to coarse-grained granitic-gneiss containing quartz, potassium feldspar, 

plagioclase, biotite, and muscovite (Fig. 10). This unit exhibits a well-developed foliation 

defined by the alignment of biotite- and muscovite-grains. The Kowaliga Gneiss is  
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Figure 7: Photograph of a saprolitized medium-grained graphitic muscovite-biotite-

quartz-feldspar button-schist from the Emuckfaw Group (33°04’18”N, 85°37’01”W). 

Exposure contains a well-developed S-C fabric recording dextral motion. View is 

looking parallel to strike. 

 

 

Figure 8: Upper greenschist- to lower amphibolite-facies phyllonite of the eastern 

Blue Ridge Emuckfaw Group (Eem) containing retrograde chlorite and recrystallized 

quartz ribbons with interlobate grain boundaries. Quartz recrystallization due to 

subgrain rotation and grain boundary migration. 

C 
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Figure 9: Photograph of a sheared, medium-grained schist in the Emuckfaw Group, 

near the Alexander City fault shear zone (33°05’23”N, 85°35’55”W). The mylonitic 

foliation contains an obliquely plunging mineral elongation lineation.  

 

 the Brevard shear zone. Outcrop has a well-developed S-C indicative of dextral 
shearing with a later-phase brittle overprint. 

Figure 10: P hotograph of a granitic exposure of the Zana Granite from the Emuckfaw 

Group (33°05’25”N, 85°34’11”W). Foliation is defined by the alignment of medium-

grained muscovite and biotite and coarse-grained feldspars. 
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medium- to coarse-grained augen gneiss containing quartz, potassium feldspar, 

plagioclase, biotite, muscovite, and retrograde chlorite and epidote. The dominant 

gneissosity is defined by the alignment of biotite- and muscovite-grains that drape larger, 

more competent subhedral potassic-feldspar augens. The Zana Granite and Kowaliga 

Gneiss commonly exhibit composite S-C fabrics and asymmetric porphyroblasts, and 

contain stretched biotite-, plagioclase-, and potassium feldspar-grains and elongate quartz 

ribbons. In fresh outcrops, the color varies from white to light gray, and saprolitized 

outcrops are light orange-buff and commonly retain the primary metamorphic foliation. 

Outcrops of these units in the Wadley South Quadrangle are best observed in road cut 

exposures along Cotney Rd., CR-62, Cr-140, and CR-141.  

 

Jacksons Gap Group/Brevard Shear Zone 

The Jacksons Gap Group separates the underlying rocks of the EBR from the 

structurally higher rocks of the (Inner Piedmont) Dadeville Complex, and defines the 

lithologies of the Brevard shear zone in eastern Alabama (Fig. 2). The Jacksons Gap 

Group is named for exposures near the community of Jacksons Gap, in Tallapoosa, 

Alabama (Bentley and Neathery, 1970). Within the study area, the Jacksons Gap Group 

occupies an approximately 2.8 km wide zone through the middle of the study area and on 

Plate 1 divided into at least five mappable units: garnetiferous phyllite, micaceous 

quartzite, garnetiferous graphitic phyllite, garnetiferous quartz schist, and sericite-chlorite 

phyllite. Outcrops through sections of these units in the study area are best observed in 

road cut exposures along CR-53, CR-138, CR-128, and CR- 62. The contact between the 

Jacksons Gap Group and overlying Emuckfaw Group in the Wadley South Quadrangle is 
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marked by a thin cataclastic zone associated with the Abanda fault. 

 

Garnetiferous Phyllite (JGgp) 

 The structurally lowest unit of the Jacksons Gap Group is the garnetiferous 

phyllite. The garnetiferous phyllite is a fine-grained garnet-quartz-biotite phyllite with 

interlayered micaceous quartzite and locally graphitic phyllite. Accessory minerals 

include chlorite, epidote, and unidentified opaque minerals. This unit exhibits a well-

developed S-C composite-planar fabric containing shallowly southeastern-plunging 

mineral stretching lineations. These asymmetric fabrics clearly document oblique-dextral 

normal-slip movement along the Abanda fault. In fresh exposures, this unit is tan to dark 

brown in color and commonly possesses a gray, graphitic sheen. In the study area, the 

contact between the garnetiferous phyllite and the underlying units of the eastern Blue 

Ridge (Emuckfaw Group and Zana Granite/Kowaliga Gneiss) is marked by a thin 

cataclastic zone. 

 

Garnetiferous Graphitic Phyllite (JGggp) 

 The garnetiferous graphitic phyllite is a medium- to coarse-grained graphitic 

muscovite-quartz-garnet phyllonite (Fig. 11). The phacoidal, phyllonitic texture, is a 

strongly planar S-C composite shear fabric. This unit is dextrally sheared, locally well 

lineated, with highly crenulated portions, and some portions are more of a button-schist. 

This unit is locally garnetiferous, well foliated, interlayered with sericitic quartzite, and 

generally has a silvery to light gray sheen and weathers to an orange/reddish-orange 

micaceous- and garnetiferous soil. 
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Figure 11: P hotograph of a saprolitized exposure of fine-grained garnet-quartz-biotite 

phyllite (JGggp) from the Jackson Gap Group (33°04’47”N, 85°33’05”W). Exposure 

exhibits a well-developed S-C composite-planar fabric indicative of oblique-dextral 

normal-slip movement along the Abanda fault. 
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Micaceous Quartzite (JGmq) 

 Overlying the garnetiferous phyllite is a fine to medium-grained, well-foliated and 

highly sheared micaceous quartzite containing varying amounts of muscovite, sericite, 

chlorite, and accessory feldspar, epidote, biotite, graphite, and unidentified opaques (Fig. 

12). This unit may be locally quite aluminous and contain porphyroblastic garnets and a 

continuous phyllitic cleavage defined by the alignment of muscovite, flattened quartz, 

and very fine-grained graphite. The micaceous quartzite is commonly interlayered with 

alternating quartz-rich and mica-rich layers (<5 cm and <10 cm thick, respectively). The 

layers show weak gradational boundaries over a <0.5 cm thick interval indicating 

deposition in waxing and waning (turbidity) currents. Their fining-upward geometry 

overwhelmingly indicates an upright sequence. The current authors were not able to split 

out separate mappable units, as depicted on the adjacent mapping of the Dadeville 

(Abrahams, 2014) or Jacksons Gap (Poole, 2015) quadrangles. In fresh exposures, this 

unit is light tan-buff in color and weathers to a white sandy and micaceous soil.  

 

Garnetiferous Quartz Schist (JGgqs) 

 The garnetiferous quartz schist is a medium- to coarse-grained button-schist 

containing garnet, quartz, biotite, chloritoid, and sericite (Figs. 13 and 14). Kinematic 

indicators consist of asymmetric mica-fish, garnet porphyroblasts with asymmetric 

pressure shadows, sigmodal-shaped feldspar porphyroclasts (σ-clasts), and quartz ribbons 

(Fig. 14). Quartz ribbons contain strain-free grains, subgrains, and lobate grain 

boundaries. Garnetiferous quartz schists constitute a large volume of the interior of the 

Jacksons Gap Group and have the lowest graphite content in comparison to the other  
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Figure 12: P hotograph of a fine-grained micaceous quartzite (JGmq) in the Brevard 

shear shear zone (33°05’54”N, 85°31’14”W). Outcrop has a well-developed S-C fabric 

indicative of dextral shearing. View is looking vertically downward, down-plunge of the 

S-C intersection. 

Figure 13: Photograph of medium to coarse-grained button-schist (JGgqs) from the 

Jackson Gap Group (33°05’53”N, 85°31’17”W). Outcrop has a well-developed S-C 

fabric indicative of dextral motion during shearing. The red line represents the attitude 

of the C-plane and the blue line represents the attitude of the S-plane. 
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Figure 14: Photomicrographs of the Garnetiferous Quartz Schist (JGgqs) of the 

Jacksons Gap Group. This is the same rock depicted in Fig. 13.  A. Photomicrograph of 

mica fish and quartz ribbons exhibiting a tops-to-the-right kinematics. B. 

Photomicrograph of poikiloblastic almandine garnet and chloritoid porphyroblasts 

Garnet contains discordant inclusion trails. Asymmetric quartz pressure shadows 

exhibits tops-to-the-right kinematics.  
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metapelitic rocks of the Jacksons Gap Group, and its high quartz content make it a 

prominent ridge former. In fresh exposures, the Garnetiferous Quartz Schist is typically 

gray-olive-brown to light-orange in color, and weathers to a light olive-orange sandy soil. 

 

Sericite-Chlorite Phyllite (JGscp) 

 Structurally overlying and interlayered with the phyllites and quartzites of the 

Jacksons Gap Group is a sericite-chlorite phyllite. The sericite-chlorite graphitic phyllite 

is a fine- to medium-grained, well foliated, locally graphitic phyllite containing 

muscovite, sericite, chlorite, quartz, garnet, and chloritoid. This unit is locally 

interlayered with micaceous quartzite along gradational boundaries. In fresh outcrops, it 

is light olive-green to silvery-gray in color, and it weathers to a deep brick-red micaceous 

soil. 

 

Inner Piedmont/Dadeville Complex 

 The structurally highest terrane in the Wadley South Quadrangle is the Dadeville 

Complex (Fig 2). The Dadeville Complex is separated from the Jacksons Gap Group 

along the Katy Creek fault. Within the study area, the Dadeville Complex consists of an 

interlayered package of metamorphosed mafic and felsic metavolcanics (Waresville 

Schist), and granitic metaplutonics (Rock Mills Granite Gneiss). The Dadeville Complex 

is named for exposures near the town of Dadeville, in Tallapoosa County, Alabama 

(Bentley and Neathery, 1970). 
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Waresville Schist (Idws) 

 The Waresville Schist, named for exposures near the community of Waresville, in 

Heard County, Georgia (Bentley and Neathery, 1970), is characterized by interlayered 

fine- to medium-grained mafic and felsic schist, and thinly banded to massive 

amphibolite exhibiting a distinctive fine-scale (1mm-2mm) cleavage that results in thin 

(~2.5mm thick) tabular microlithic elements. Mafic layers within the Waresville Schist 

(Fig. 15) consist of very fine- to medium-grained amphibole-bearing schist, banded 

amphibolite, chlorite schist, chlorite amphibolite, and chlorite-actinolite schist. The mafic 

layers are interpreted to be metamorphosed basaltic lava flows. Felsic layers within the 

Waresville Schist (Fig. 16) consist of medium-grained schist containing quartz, 

plagioclase, potassium feldspar, and sericite (Fig. 17).  The felsic layers are interpreted to 

be metamorphosed felsic lava flows. In outcrop, the mafic layers have a dark gray color 

and the felsic layers have a white to light gray color. These units weather to a deep red 

and light tan to buff saprolite, respectively. Outcrops of this unit in the study area are best 

observed in road cut exposures along CR-64, CR-127, CR-53, and CR-147.  

 

Rock Mills Granite Gneiss (Idrm) 

The Rock Mills Granite Gneiss occurs interleaved in the Waresville Schist and is named 

for pavement exposures near the community of Rock Mills, in Randolph County, 

Alabama (Raymond et al, 1988). In the Wadley South Quadrangle, the Rock Mills 

Granite Gneiss occurs as a well-foliated, medium- to coarse-grained, granitic gneiss 

containing quartz, oligoclase, biotite, and muscovite, with minor amounts of microcline, 

epidote, and chlorite. Metamorphic foliation is defined by sheared oligoclase  
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Figure 15: P hotograph of an exposure of a mafic unit of the Waresville Schist 

(33°01’12”N, 85°34’20”W). Rock is a very fine- to fine-grained, thinly banded 

hornblende amphibolite exhibiting a fine-scale (1mm-2mm) cleavage resulting in thin 

(~2.5mm) thick tabular microlithic elements.  

Figure 16: P hotograph of an outcrop of the felsic portion of the Waresville Schist 

(33°03’12”N, 85°32’23”W). The rock is a medium-grained quartz, potassium feldspar, 

plagioclase, and sericite schist with a strongly developed shear fabric.  
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STRUCTURE 

 

 

 

Structural observations in rocks of the Wadley South Quadrangle indicate that 

they have been multiply deformed and retain the evidence of at least four deformational 

events, D1 through D4 (Table 1; all structural measurements are imbedded as data files in 

the ArcGIS map). Upward fining sequences and cross-bedding (not observed in the 

Wadley South Quadrangle) in Jacksons’ Gap siliciclastics define a rarely preserved 

primary bedding (S0) that is otherwise subparallel to and likely transposed into the S1 

foliation, resulting in a composite S0/S1 fabric (Sterling, 2006; Poole, 2015). The 

dominant regional foliation (S1) formed during peak metamorphic conditions (lower 

greenschist- to amphibolite-facies) is defined by the parallel alignment of phyllosilicate 

and inequant minerals. Tightly folded quartz and opaque minerals form helicitic inclusion 

(Si) trails in M1, Neoacadian (Devonian-Mississippian), garnet poikiloblasts that are 

discordant to the external foliation (Se) (Fig. 14B). Whether these Si fabrics reflect S0 

bedding or an earlier metamorphic event (Taconian?) is not known but should be 

investigated in the future. Mineral stretching lineations (L1) are defined by a grain shape 

preferred orientation of inequant grains or elongated phyllosilicates and quartz rods. The 

Katy Creek fault is interpreted to be a cryptic D1 structure with no through-going 

retrogressive fabric disruption, implying a pre- or syn-peak metamorphic origin. Figure 

20 indicates that the primary S0/S1 foliation has an average strike and dip of 050°, 61° 

SE. L1 mineral stretching lineations generally trend 215°and plunge 23° (Fig. 20).  
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Table 1. Summary of deformational events in the Wadley South, Alabama, Quadrangle. 

Deformational 
Phases 

Structural 
Elements 

 
Description 

  

S0 

 

Bedding - Compositional layering 

 
D1 

 
M1 

 

Regional prograde dynamothermal metamorphism of the 
EBR, JGG, and DC 

 
S1 

 

 
 

Regional foliation (schistosity and gneissosity) 

Early movement along the BFZ 

Syn- to late-peak metamorphic Katy Creek fault 
movement 

L1 Inequant mineral elongation lineation 

 
D2 

 
M2 

 

Retrogressive reactivation of the Katy Creek fault  
 

Early movement along the Abanda and Alexander City 
faults 
 
  F2 Isoclinal, intrafolial folding of S0/S1 

 

Late-F2 folding of the Tallassee synform 

 
S2 Local transposition of S1 into S2 in the JGG 

Composite S-C mylonitic fabric indicating oblique dextral-

normal movement 

 
D3 

 

M3 

 

Upper greenschist-facies reactivation of the Abanda and 
Alexander City faults 

 
F3 Asymmetric folds associated with movement along the 

Abanda fault 

 
S3 Composite S-C mylonitic fabric indicating oblique dextral-

normal movement along the Abanda Alexander City 
faults 

 
D4 

  

Brittle reactivation of the Alexander City fault and BFZ 
 

Characterized by siliceous cataclasite along the 
Alexander and Abanda faults 
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Figure 20: Lower hemisphere stereogram of structural elements measured in the 

Wadley South Quadrangle. Poles (contoured) to S2/S3 mylonitic foliations (C-

planes, black dots, n=236), π-girdle: 133°, 77° SW, β-axis: 223°/14°. L1 lineations: 

mineral stretchings, solid green triangles, 215°/23 ° (n=19); crenulation folds, 

hollow green triangles, 218°/27° (n=18); fold-axes, red squares, 213°/36° (n=4).  
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Compositional layering (S0/S1) was deformed into mesoscopic- to microscopic-scale 

intrafolial tight to isoclinal folds (F1) (Fig. 21) in which the hinge surfaces of F1 are 

coplanar with S1, and fold hinges are collinear with L1. F2 folds generally trend 213° and 

plunge 36° (Fig. 20). 

A second deformational event (D2) occurred at lower to upper greenschist-facies 

conditions, and deformed and retrograded the earlier-formed M1 mineral assemblages, 

fabrics, and structures. The S2 foliation is defined by the parallel alignment of 

retrogressive chlorite and sericite that is generally associated with shear zones and fold 

axial surfaces. The associated mineral lineation (L2) is generally collinear with L1 and is 

defined by a grain shape preferred orientation of inequant retrogressive grains. F2 folds 

are characterized by microscopic to mesoscopic, tight to open folds of S1 that are coaxial 

with F1 folds and collinear with L1, and are coincident with regional, long-wavelength 

macroscale antiforms and synforms (Steltenpohl et al., 1990). The partial girdle pattern 

observed is S1 measurements in Figure 20 has a β-axis oriented at 14°, 223° that is 

roughly coaxial with the Tallassee Synform. Minor reactivation of the Katy Creek fault is 

recognized locally in a weak composite S-C fabric defined by dynamically recrystallized 

tectosilicates and phyllosilicates.  

The third deformational event (D3) represents a prominent retrograde composite 

S-C fabric indicative of oblique dextral-normal movement along the Alexander City 

(Figs. 3, 4, 5, 6, 7, 8, 9, and 22) and Abanda (Figs. 11, 12, 13, and 23) faults. 

Measurements of S-C fabrics taken from within and immediately adjacent to the 

Alexander City fault indicate normal dextral strike-slip movement, with slip-lines 

trending 250° and plunging 36° (Fig. 22). Measurements of S-C fabrics taken from within  
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Figure 22: Lower hemisphere stereograms of S-C pairs (black arrows) and slip-lines 

(green diamonds) associated with the Alexander City shear zone (n=7). Poles to C-

planes are unornamented end of arrows (blue dots) and poles to S-planes are the tip of 

the arrows (red circles). 
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and immediately adjacent to the Brevard shear zone indicate normal dextral strike-slip 

movement, with slip-lines trending 223° and plunging 40° (Fig. 23). Slip lines were 

geometrically constrained as being within the C-plane 90° from its intersection with the 

S-plane. The D3 deformational event is interpreted to correspond to the array of 

Alleghanian dextral strike-slip shear zones that extend throughout the hinterland to the 

Goodwater-Enitachopco fault (Steltenpohl et al., 2013). Locally developed, mesoscopic 

and microscopic F3 crenulation folds are coaxial to cleavage (S3) and generally trend 

218° and plunge 27° (Fig. 20). Microscopic analysis of phyllonites from the Abanda fault 

reveals microstructures including mica fish (Fig. 14), raveled muscovite, and crystal-

plastic deformation of quartz via grain-boundary migration and bulging recrystallization 

(Fig. 14) and are indicative of middle-greenschist facies, sub-ductile-brittle-transition 

conditions for mylonitization (Passchier and Trouw, 1996). Muscovite 
40

Ar/
39

Ar ages 

determined for the Jacksons Gap Group (i.e., Abrahams, 2014; Poole, 2015) have been 

interpreted to record cooling following metamorphism and deformation, and thus do not 

provide constraints to decipher the possible differences in fabric age development. 

Cataclasite along the northwestern side of the Alexander City and Abanda faults 

has overprinted earlier-formed fabrics and structures, and records a fourth (D4) 

deformational event. The cataclastic zones along the northwestern-side of the Alexander 

City and Abanda faults in the Wadley South Quadrangle are characterized by the 

presence of a non-foliated, very fine- to fine-grained siliceous cataclasite containing thin 

(<3 mm thick) cross-cutting quartz veins with well-equilibrated triple-point grain 

boundaries. These zones are strong ridge formers due to their high-silica content and the 

interlocking nature of the quartz-grain boundaries, and likely represent supra-ductile- 
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Figure 23: Lower hemisphere stereograms of S-C pairs (black arrows) and slip-lines 

(green diamonds) associated with the Brevard shear zone (n=52). Poles to C-planes 

are unornamented end of arrows (blue dots) and poles to S-planes are the tip of the 

arrows (red circles). 
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brittle-transition reactivation of the Alexander City and Abanda faults (Steltenpohl et al., 

2013). Similar structures occur throughout the southern Appalachian orogen (Garihan 

and Ranson, 1992; Garihan et al., 1993) and are interpreted as being related to Mesozoic 

rifting of Pangea. 
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CONCLUSIONS 

 

 

 

1. The lithologies of the Brevard zone (i.e., Jacksons Gap Group) are not easily 

separable into individual map units in the Wadley South Quadrangle due to their 

gradational nature and only display slight lithologic differences. Along-strike 

structural and/or stratigraphic variations have caused some units to pinch and 

swell or to be completely excised. The general lack of distinct marker units within 

the Jackson Gap Group in the study area appears to contrast with that reported in 

areas to the southwest (e.g., Sterling, 2006; Hawkins, 2013; Abrahams, 2014; 

Poole 2015). Therefore, the Jacksons Gap is subdivided into three main 

lithofacies types: a structurally lower section consisting predominantly of fine-

grained garnetiferous-graphitic-quartz-biotite schists and phyllites and 

interlayered micaceous quartzites; a middle section of interlayered graphitic 

phyllites; and an upper section of graphitic and sericitic phyllites containing 

significantly less quartzite.  

 

2. Formation of first generation, D1, structures coincide with Neoacadian lower-to-

middle-amphibolite-facies metamorphism in the eastern Blue Ridge, upper-

greenschist to lower- amphibolite-facies metamorphism in the Jacksons Gap 

Group, and upper-amphibolite-facies metamorphism in the Inner Piedmont.  
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3. Helicitic Si inclusion trails in M1 garnet poikiloblasts are detached from Se, the 

dominant S1 foliation in rocks of the area. It is not known whether this internal 

foliation reflects bedding or an earlier (Taconian?) metamorphic event. Further 

studies should address this problem.  

 

4. Early-syn D1 fabrics and lithologic contacts are truncated along the Katy Creek 

fault, implying juxtaposition of the Dadeville Complex and Jacksons Gap Group 

during a syn- to late-metamorphism. An inverted metamorphic gradient may be 

associated with the Katy Creek fault, suggesting formation during down heating 

associated with thrust emplacement of the overlying Dadeville Complex.  

 

5. Crystal-plastic reactivation of the Brevard shear zone under middle-greenschist 

facies conditions during the Alleghanian event is recorded in microstructures 

preserved in retrograde mylonites adjacent to the Abanda fault. Oblique-normal 

and dextral-strike-slip displacement along the Abanda fault apparently juxtaposed 

rocks of different metamorphic grade. Alternatively, the differences in 

metamorphic grade across the Abanda fault might reflect an unconformity with 

diachronous metamorphism of the footwall (earlier) and the later metamorphism 

of both packages of rocks. 

 

6. Distributed D3 shear zones throughout rocks of the Wedowee and Emuckfaw 

Groups in the Wadley South Quadrangle have identical orientations, rheologies, 

and kinematics as the Alexander City and Abanda faults. It appears that dextral 
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shearing in this area was distributed between these two fundamental southern 

Appalachian fault zones. Our current idea is that the Alexander City and Abanda 

faults are more commonly “shear zones” rather than faults, since it is not clear 

that any substantial displacement of units occurs across them. 

 

7. The presence of cataclasite along the northwest side of the Alexander City and 

Abanda faults marks the final fault movement affecting rocks of the Eastern Blue 

Ridge and Brevard shear zone under supra-ductile-brittle conditions likely during 

the Mesozoic rifting of Pangea. The tabular zones of cataclasite are good ridge 

formers due to the high quartz content. Areas where the ridges have gaps are 

interpreted to correspond to places where the zone has been excised by high-angle 

normal faulting (e.g., Steltenpohl et al., 2013a).  
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CONCLUSIONS 

 

 

 

 The first manuscript focuses on structures and lithologies within the 1:24,000 

Wadley South, Alabama, Quadrangle. Results from this paper indicate the following. (1) 

The metasedimentary and metaplutonic lithologies of the eastern Blue Ridge units in the 

study area likely reflect the evolution of the Laurentian margin from slope-rise facies to a 

back-arc basin. (2) The Jackson Gap Group may mark the shallowing of the eastern Blue 

Ridge passive margin into a flysch deposit as a result of the encroachment of the 

Dadeville Complex arc. (3) The Brevard shear zone contains metasedimentary lithologies 

with top-to-the-northeast, oblique right lateral and thrust kinematics that verify plastic 

reactivation of the Brevard shear zone under lower to middle greenschist-facies 

metamorphic conditions, (4) The Abanda and Katy Creek faults, which bound the 

Jackson Gap Group, are temporally, kinematically and rheologically different, whereas 

the Alexander City and Abanda faults are similar in each of these regards. And (5) 

cataclastic zones that parallel the Alexander City and Abanda faults mark the final 

movement of the Brevard shear zone under supra-ductile-brittle-transition zone 

conditions and likely record Mesozoic brittle reactivation of these shear zones.  

The second manuscript reports geochronologic data from the suspect Dadeville 

Complex. U-Pb age dating of zircons for five constituent units comprising the Dadeville 

Complex in Alabama was performed using laser ablation sector field inductively coupled 

plasma mass spectrometry (LA-SF-ICP-MS). Results indicate igneous crystallization 
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ages of 493.4 ± 6.0 Ma for the Waresville Formation, 499.8 ± 6.9 Ma for the Camp Hill 

Gneiss, 476.6 ± 6.8 Ma for the Ropes Creek Amphibolite, and 477.1 ± 4.8 Ma for the 

Waverly Gneiss. Observations of zircons extracted from the Rock Mills Granite Gneiss 

suggest that this unit has been subjected to a high-degree of metasomatism, and if it 

correlates to the Franklin Gneiss in Georgia, then the previously reported ~462 Ma Rb-Sr 

isochron age (MSWD 1.9) for the latter unit likely represent an age of metamorphic 

closure rather than the true age of igneous crystallization, as was previously thought.  

The age dating of detrital zircons from the Agricola Schist yielded U-Pb ages 

spanning from ~2.7 Ga to ~400 Ma, with peaks at ~883, ~755, ~656, and ~480 Ma. This 

spectrum, with the exception of the ~480 Ma age population, is not typical for rocks that 

developed along the early Paleozoic eastern Laurentian margin. Additionally, the age 

population at ~480 Ma (8.5%) contains Th/U values of less than 0.1 and is interpreted as 

Taconian metamorphic overgrowth. Furthermore, Mesoproterozoic zircons are 

conspicuously sparse in the detrital spectrum (6.1%) and reflect only the very latest 

stages of the Grenville orogeny. The discrepancy in detrital age distributions between the 

eastern Blue Ridge, as documented in previous work, and the Dadeville Complex (Inner 

Piedmont), and an absence of a prominent Grenvillian signature indicates that the 

Dadeville Complex is an exotic (i.e., Amazonian or peri-Gondwanan) terrane that 

developed distal to the eastern Laurentian margin. These data, in conjunction with 

previously reported geochemical analyses, indicates that the Dadeville Complex likely is 

an early Paleozoic Taconic arc preserved within the Inner Piedmont of Alabama and 

Georgia. The Taconic suture, therefore, must lie at the base of the Dadeville Complex. 

The structural position of the Taconic suture in the study area, that is, along the flanks of 
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the Tallassee synform cradled between Laurnetian units of the eastern Blue Ridge and 

Pine Mountain window, makes it a unique setting in which to examine Taconian 

evolution of the southeastern U.S.A. 
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APPENDIX 

Appendix I: Sample list of Dadeville Complex zircon sources 

Appendix II: LA-SF-ICP-MS U-Pb analyses of magmatic zircons 

Appendix III: LA-SF-ICP-MS U-Pb analyses of detrital zircons 
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