Strain analysis across the margins of the Elkahatchee and Coley Creek plutons, Alabama eastern Blue Ridge:
Implications for the Alexander City Fault
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Crem Interpretations of Rf-d Analysis

1. Higher strain values and strain gradient across the margin of the Coley Creek pluton.

Abstract Interpretation 2: Fault Tips Out South of Alexander City Interpretation 3: Through Going Regional Ductile Shear Zone

The Ashland-Wedowee-Emuckfaw belt of the eastern Blue Ridge consists of metamorphosed Neoproterozoic-Ordovician con- Recent interpretations. by Tullo ar.ld Campbell (2012)., taking into account the notable linear. trace anfl similarity to the Steltenpohl et al. (2013) argues the Alexander City fault is a “dextral strike-slip fault rather than a west-vergent 2. Mylonitizatim.l or development O'f a mylonitic fabric Observ.ed .at both n.largin.s. | o | |
tinental margin and Ordovician back-arc sedimentary/volcanic sequences intruded by Ordovician-Mississippian granitic plutons. Aban'da fault (e.g. steep dip and s.1m11ar trace, normal dlsp.lacement),. sugge.st. the Alexander City fault. tips out along the thrust fault, as was previously thought.” Here, he proposes the Alexander City fault, in conjunction with the Goodwa- .From our ana.ly51s, we see that the margin of the Coley Creek p.luton., which is not assoc1?1ted with a major fault, records significantly higher Rs values an.d a.hlghe.r
Two of these plutons, the Elkahatchee Quartz Diorite and Coley Creek Orthogneiss exhibit zones of high strain, evidenced by my- margl.n .Of the Elke.thatchee batholith south of Alexander City, where 1t. tr§n51t10ns into a relay ramp (Elg- 3 and 4) marked ter-Enitachopco fault, is part of an Alleghenian dextral right slip system across the entire eastern Blue Ridge of Ala- strain gradient (Fig. 11), than the margin of the Elkahatchee batholith (Fig. 12), where a ductile shear zone has been proposed (Steltenpohl et al., 2013). Qualitative miner-

by silicified breccia across the Wedowee and Emuckfaw Groups and 1s linked to the Abanda fault (Fig. 2). bama and western Georgia (Fig. 5). Differing spatial and kinematic interpretations for the Alexander City fault affect alogical and grain size analysis of the samples (Figs. 13-16) shows mylonitization of feldspar megacrysts along the margins of the Coley Creek Orthogneiss, but no major

lonitic fabrics, ductile deformation of feldspar grains, grain size reduction, and changes in mica content at their margins. Geologic
mapping in the vicinity of the Coley Creek pluton shows no evidence for a ductile shear zone beyond its margins and thus, 1s un-

interpretations of the geologic history of the region, particularly the relationship between stratigraphic units and subse- changes in mineralogy (Figs. 13-14). Along the margins of the Elkahatchee batholith, no change in mineralogy and only minimal grain size reduction batholith was ob-

likely to be associated with a major fault. More likely, this high strain zone is the result of mechanical differences between schist i | —p— Fagmis 2. Collo quent interpretations of geologic setting f(.)r these. rocks. For examp%e, a fa.ult of potefltially significant offset between served 1in our samples, despite the presence of mylonitic fabrics (Figs. 15-16).

of the adjacent Emuckfaw Group and quartzofeldspathic rocks of the Coley Creek Orthogneiss, in conjunction with pervasive | ' Clay Co. - ic map of Tull and the Wedowe§ and EmUCkfa‘fV Groups, which are lnte.rpreted as stratigraphically contiguous and part O.fthe Same Lau- There are, however, a number of pitfalls associated with this research. With progressive mylonitization, it is possible that grain size reduction accompanied by de-
chemical alteration during metamorphic dewatering of adjacent pelites. Similar high strain zones observed along the margin of the 7 a8 T, \\\v@ PV B  ~ Tallapoosa C‘Off.fi/ Campbell (2012) de- rentian matsti baCk'fer basin (Tull .et al., 2014; Barineau et al., 2015), would suggest that no c.orrel.atl.on ex1sts,. and creases in aspect ratio (Rf value) could cause a highly strained rock to have low calculated bulk strain values using this method. Therefore, it is possible that Rs values
Elkahatchee batholith have been attributed to a major ductile shear zone associated with the Alexander City fault. This ductile = [ AR\ JZ. 1 ) AL picting the Alexander these units are potentially not genetically related to one another. Therefore, resolving the location, timing and kinemat- associated with mylonitic fabrics at the margins of the Elkahatchee batholith (Fig. 15) might not represent the true bulk strain of these rocks. However, in the field, we

shear zone, along the southeastern margin of the batholith where it borders Wedowee Group graphitic schist, is projected by some ics of the Alexander City fault is important for understanding the larger geologic history of the eastern Blue Ridge of

workers to the AL-GA state line, in which case 1t would have significant implications for the local and regional geology. Other
workers argue, however, that the regional geology does not support this interpretation, and that the ductile shear zone cannot be
mapped beyond the Elkahatchee batholith. Importantly, shear zones observed along the southeastern margin of the Elkahatchee
batholith are similar in nature to the shear zone observed along the margins of the Coley Creek pluton, where a major fault 1s not
present. We utilize Rf-® analysis, along with mineralogical and grain size analysis, on samples from regular intervals across the
intrusive contacts of both plutons with their metasedimentary country rock towards the interiors of each pluton, to compare and
contrast the mylonitic fabric observed along each margin. Our work suggests the sheared margins of both are similar in nature and

provides an alternative explanation for the ductile shear zone mapped as the Alexander City fault along the margin of the Elka-
hatchee batholith.

s ©), in ROV, TEll oo semmnelle BT lloifiadl wings CIRIE0Y Bsecs] were not able to observe the types of strain gradients seen along the margins of the Coley Creek pluton, which we would expect to occupy the transition zone between hy-
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Flkahatchee Creek, where right-slip ductile shearing is observed and attributed to the Alexander City fault, to the high- (Rs) values were calculated for each sample.
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