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Figure 1 - Regional index map of the western Blue Ridge showing areas of previous studies. HF - Hayesville fault, GBF - Greenbrier fault, GSF - 
Great Smoky fault, MCF - Miller Cove fault, RCF - Rabbit Creek fault, OF - Oconaluftee fault, PF - Pigeon Forge, S - Sevierville, G - Gatlinburg, PC - 
Pittman Center, N - Newport, CH - Cherokee, FBR - French Broad fault.
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PLATE 1 - GEOLOGIC MAP OF PORTIONS OF THE TALLASSEE, WHITEOAK FLATS, AND TAPOCO 7.5 MINUTE QUADRANGLES, TENNESSEE AND NORTH CAROLINA
J. Ryan Thigpen
Tectonics and Structural Geology Research Group, University of Tennessee, Knoxville, Department of Earth and Planetary Sciences

DESCRIPTION OF MAP UNITS
Miller Cove thrust sheet

pCw

pCwc

pCsh

pCshc

Wilhite Formation - Intertonguing lithofacies which includes a 
dominant fine-grained metasiltstone, and coarser-grained 
metasandstone and metaconglomerate lithofacies. Maximum 
thickness 1300 m.

Pebble to boulder conglomerate

Shields Formation - Two members, thickbedded sandstone and 
conglomerate, overlying and intertonguing with slate and shale. 
Thickness 400-600 m.

Sandstone and conglomerate

OCk

Mg

Valley and Ridge

Great Smoky thrust sheet

Ob

Grainger Formation - Gray to green shale with siltstone and 
fine-grained glauconitic sandstone, locallyquartz pebble 
conglomerate. Thickness up to 400 m.

Knox Group - Dark bluish gray, ribboned (silt and dolomite) 
limestone; numerous interbeds of dark gray dolomite; quartz 
sandstone at base. Thickness ~700 m.

Cco Cochran Formation (Chilhowee Group) - Coarse-grained 
feldspathic sandstone that is often conglomeratic in nature, 
sandstone at top of formation is often cross-bedded, medium to 
coarse-grained, and light gray in color. Concretions of hematite in 
the quartzite beds distinguish them from beds of the Nebo or 
Hesse Quartzite higher in the section.  Thickness ~350 m.

Bays Formation (Chickamauga Group) - Maroon, well-jointed 
claystone and siltstone, commonly mottled greenish, evenly 
bedded, light gray sandstone beds in upper part. Thickness ~300 
m.

pCs

pCss

pCsc

pCsl

Coarse-grained sandstone

Pebble to boulder conglomerate

Shale or siltstone with abundant limestone beds

Sandsuck Formation - Primarily composed of thin-bedded to 
thinly laminated light to medium-gray siltstone with minor 
feldspathic sandstone, conglomerate, and carbonate. Maximum 
thickness 700 m.

Alluvium - Poorly sorted, unconsolidated sediments ranging from 
silt to boulders.  Some areas are well stratified consisting of beds 
of silt/sand and pebbles.  Pebbles, cobbles and boulders are sub-
rounded to rounded.  Thickness ranges from 1 - 3 m.

Qal

Colluvium - Poorly sorted, unconsolidated sediments ranging 
from silt to boulders.  Deposits, often landslides, are located 
above the current level of the valley bottom, generally on steep 
high-relief slopes and are recognized by the  presence of well-
rounded quartz gravels and cobbles.

Qc

Rabbit Creek thrust sheet

pCcu

Dean Formation/Cades Sandstone - Consists primarily of fine-
grained to conglomeratic sandstone with interbedded black to 
dark gray slate andn siltstone. Clasts are dominantly composed of 
vein quartz, dark-gray quartz, feldspar, and black to dark-gray 
metasiltstone and slate. Rutilated blue quartz clasts are rare. 
Conglomerates and sandstones are generally thick to massively-
bedded.

pCcm

pCcl

Upper conglomerate, graywacke, and sandstone. Thickness
250-800 m.

pCcus Slate and metasilstone lenses. Thickness 50-150 m.

Middle slate and metasiltstone. Thickness 200-600 m.

Lower conglomerate, graywacke, and sandstone. Thickness
250-500 m.

Greenbrier thrust sheet

pCwu Wilhite Formation (Lower slate and siltstone) - Dark gray to 
green slate and gray to dark green banded metasiltstone. 
Lowermost section near the Dean-Wilhite contact is often darker, 
contains more pyrite, and is higher in disseminated sulfides. 
Forms conformable and gradational contact with the underlying 
Dean Formation.  Upper contact of this unit not observed in this 
study area.Thickness 300-400 m.

Dean Formation - Consists primarily of fine-grained to 
conglomeratic sandstone with interbedded black to dark gray slate 
andn siltstone. Clasts are dominantly composed of vein quartz, 
dark-gray quartz, feldspar, and black to dark-gray metasiltstone and 
slate. Rutilated blue quartz clasts are rare. Conglomerates and 
sandstones are generally thick to massively-bedded.

pCdu

pCdm

pCdl

pCam

Upper conglomerate and graywacke - Graded feldspathic 
granule to pebble conglomerate, graywacke, and sandstone with 
interbedded dark gray to black slate and metasiltstone. Thickness 
500-700 m.

Middle slate and metasiltstone - Banded or unbanded dark 
gray to black sulfidic and locally graphitic slate and metasiltstone 
with minor interbedded feldspathic sandstone and graywacke. 
Thickness 400-700 m.

Lower conglomerate and graywacke - Quartz granule to pebble 
conglomerate and feldspathic graywacke with interbedded dark 
gray to black slate and metasiltstone. Thickness 250-500 m.

Ammons Formation (Horse Branch member) - Interlayered 
dark gray to black extremely sulfidic and often graphitic slate and 
banded metasiltstone with interbedded medium to coarse-grained 
sulfidic, feldspathic graywacke and sandstone. Rutilated blue 
quartz clasts prominent in coarser-grained units. Thickness 600-
800 m.

pCe Elkmont Sandstone - Fine to coarse-grained sandstone, granule 
to boulder conglomerate, and coarse graywacke, with 
interbedded finely laminated black to dark gray slate and siltstone 
in layers up to 30 m thick. Coarser facies contain vein quartz, 
dark gray quartz, feldspar, and distinctive rutilated blue quartz 
clasts. Maximum exposed thickness ~1700 m.

Greenbrier thrust sheet (continued)

*Teeth located on hanging wall
Solid - observed.  Long-dash - located within 20 m. Short-

dashed - approximate.  Dotted - concealed.

 Alleghanian thrust fault

Solid - observed.  Long-dashed - located within 20 m.  Short-
dashed - approximate.  Dotted - concealed.

Contacts

Carbonate sample collected for
isotopic analysis

Linear Features

36
Trend and plunge of minor overturned fold

27
Trend and plunge of minor antiform

44
Trend and plunge of crenulation axis

*Begins from point of observation

pCt Thunderhead Sandstone - Pebble to boulder conglomerate with 
interbedded graywacke and sandstone. Boulder sized clasts up to 
2 m in diameter in beds up to 25 m thick. Maximum exposed 
thickness ~2700 m.

Qal

Qcal

Qcal

Sample Localities

Citico QuarryCitico Quarry

TECTONIC SETTING

pCt

pCe

pCet

pCt

pCt

pCa

pCa

pCam

EXPLANATION OF MAP  SYMBOLS

84°07'30"
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35°30' 35°30'
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pCcu

pCwu

pCdu
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pCdl

pCdl

MAPPING CREDIT 

Wiener
(unpublished)

Detailed

Thigpen
Detailed

Thigpen
Reconaissance

MN

GN

MILS
MILS22

1 13'

UTM  GRID  AND  1971  MAGNETIC  NORTH
DECLINATION  AT  CENTER  OF  SHEET

2
36

CONTOUR  INTERVAL  
Tallassee 20  FEET, Whiteoak Flats and Tapoco 40 FEET

SCALE  1:24 000
1 0

0.5

1 MILE

11 KILOMETER

1000 1000 2000 3000 4000 5000 6000 7000 FEET

1
2

DATUM IS MEAN SEA LEVEL

pCa Anakeesta Formation - Generally medium gray to dark gray 
locally sulfidic and often graphitic slate and metasiltstone, with 
interbedded sandstone, graywacke, and minor conglomerate.

Thigpen and Wiener
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Planar Features

48 Strike and dip of foliation 

9 Strike and dip of overturned bedding 

*Centered on point of observation

48 Strike and dip of bedding 

Horizontal bedding
Anticlinal Fold Axis

Synclinal Fold Axis

*Large arrow indicates direction of plunge

*Large arrow indicates direction of plunge

Metamorphic Isograd (Biotite and Garnet)

*Miller Cove fault is the chlorite isograd

BiotiteChlorite

*Teeth located on hanging wall
Solid - observed.  Long-dash - located within 20 m. Short-

dashed - approximate.  Dotted - concealed.
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Oa Athens Formation - Dark gray (fresh) to tan and green 
(weathered), thinly-bedded, calcareous shale with occasional thin 
limestone beds, siltstones and fine-grained sandstone lenses, 
generally in the upper portion. Poorly developed discontinuous 
cleavage is sometimes observed in shaly units. Thickness 120-
180 meters.
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Approximate location of thickness
estimates and lithologic types used 
for stratigraphic column construction.

STRATIGRAPHIC COLUMNS
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* Stratigraphic thicknesses are estimation based on 
surface exposure of individual units. Lithologies and
relative bedding thicknesses are based on best possible
data along structural strike where thickness estimations
are made.

COLUMN EXPLANATION
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CB

A

Figure 2 - Lithotectonic map of the southern Appalachians showing the location of the western Blue Ridge (Laurentian margin) southeast of 
the Laurentian platform and the location of the map area within the terrane map. Areas in dark red are Mesoproterozic (Grenvillian) 
allocthonous basement massifs. PMW - Pine Mountain Window, SMW - Sauratown Mountains Window, SRA - Smith River allocthon, GMW - 
Grandfather Mountain Window, DGB - Dahlonega Gold belt, C - Cowrock terrane, CT - Cartoogechaye terrane, Chatt. f. - Chattahoochee 
fault, HF - Hayesville fault.

pCt

LOCALITY 1 (CHILHOWEE DAM)
Sample δ13CPDB % Error δ180PDB % Error

87Sr/86Sr % Error Ca (ppm) Mg (ppm) Mg/Ca Mn (ppm) Fe (ppm) Sr (ppm) Mn/Sr Mn/Fe

SSLC-1A -4.98 NA -17.70 NA NA NA 370346 1477 0.00 17619 8545 1667 10.56869 2.06196
SSLC-2A -5.54 NA -18.14 NA NA NA 355355 14470 0.04 14280 10844 1511 9.45211 1.31692
SSLC-3A -3.52 NA -13.14 NA NA NA 383206 3352 0.01 5388 5858 1435 3.75584 0.91969
SSM-1A NA NA NA NA NA NA 343015 13232 0.04 9334 27584 3481 2.68129 0.33838

LOCALITY 2 (CITICO QUARRY)
Sample δ13CPDB % Error δ180PDB % Error

87Sr/86Sr % Error Ca (ppm) Mg (ppm) Mg/Ca Mn (ppm) Fe (ppm) Sr (ppm) Mn/Sr Mn/Fe

CQ-0.4 3.184 0.020 -11.031 0.023 NA NA 387649 5603 0.01 110 2808 2573 0.04265 0.03907
CQ-1.0A 3.017 0.016 -14.646 0.019 0.708726 0.0009 389247 1767 0.00 105 2098 6389 0.01639 0.04990
CQ-1.0B 0.151 0.018 -14.764 0.013 NA NA 369295 9387 0.03 179 2578 16349 0.01097 0.06957
CQ-1.2 3.042 0.022 -9.543 0.018 NA NA 379040 12266 0.03 286 1640 3954 0.07238 0.17449
CQ-1.4 2.908 0.027 -10.923 0.028 NA NA 391611 1440 0.00 128 1891 4611 0.02771 0.06755
CQ-1.6 2.527 0.025 -12.912 0.017 NA NA 386430 1407 0.00 270 5610 5968 0.04521 0.04810
CQ-2.0 2.930 0.028 -10.648 0.030 0.708757 0.0008 377840 11759 0.03 282 2358 5054 0.05575 0.11947
CQ-2.2 3.134 0.026 -12.551 0.025 NA NA 394133 578 0.00 106 1588 3468 0.03054 0.06667
CQ-2.4 2.936 0.025 -12.712 0.034 NA NA 391594 1206 0.00 198 422 6313 0.03132 0.46857
CQ-3.0 2.734 0.029 -12.593 0.033 NA NA 384642 8586 0.02 92 828 3910 0.02359 0.11132
CQ-3.4 3.145 0.015 -11.496 0.016 NA NA 392245 536 0.00 52 1857 5191 0.00998 0.02791
CQ-3.6 2.734 0.023 -13.902 0.027 NA NA 391174 1472 0.00 144 2059 4824 0.02975 0.06971
CQ-3.8 2.957 0.010 -13.804 0.015 NA NA 388023 1998 0.01 198 3332 6000 0.03303 0.05947
CQ-4.0 2.987 0.025 -10.471 0.027 0.708776 0.0007 395489 0 0.00 74 699 3739 0.01967 0.10526
CQ-4.4 3.058 0.018 -14.076 0.018 NA NA 389194 1355 0.00 103 2320 6725 0.01525 0.04420
CQ-5.0 2.861 0.016 -11.189 0.013 NA NA 394272 0 0.00 82 843 4802 0.01711 0.09750
CQ-5.4A 2.867 0.011 -11.756 0.012 NA NA 389590 1494 0.00 127 2841 5614 0.02262 0.04471
CQ-5.4B 1.890 0.011 -13.467 0.022 NA NA 370427 11986 0.03 214 3458 11101 0.01931 0.06200
CQ-5.6 2.955 0.023 -13.025 0.026 NA NA 394387 275 0.00 85 635 4557 0.01871 0.13420
CQ-7.4 -2.057 0.021 -12.867 0.026 NA NA 391011 4107 0.01 2084 125 1759 1.18428 16.62069
CQ-7.6A -1.484 0.018 -12.434 0.022 NA NA 393854 940 0.00 1038 831 3128 0.33193 1.24887
CQ-7.6B -4.017 0.027 -12.643 0.033 NA NA 389920 2603 0.01 577 4155 2165 0.26667 0.13895
CQ-7.8 1.225 0.010 -10.299 0.013 NA NA 393180 1893 0.00 1508 126 2873 0.52499 11.95000
CQ-8.2 1.805 0.005 -10.097 0.012 NA NA 390430 2786 0.01 2061 844 3258 0.63255 2.44114
CQ-8.4A 2.093 0.010 -13.490 0.013 NA NA 391609 1657 0.00 301 1990 4075 0.07398 0.15154
CQ-8.4B 1.488 0.025 -10.086 0.034 NA NA 378509 14079 0.04 325 663 3189 0.10187 0.48980
CQ-9.4 0.987 0.015 -13.060 0.023 NA NA 394150 631 0.00 641 418 4020 0.15934 1.53208
CQ-10.4 2.154 0.019 -13.834 0.029 NA NA 392609 1530 0.00 181 516 4825 0.03761 0.35169
CQ-11.2 4.052 0.022 -14.476 0.023 NA NA 395825 0 0.00 578 442 3155 0.18330 1.30909
CQ-11.4 0.846 0.011 -10.858 0.019 NA NA 396183 0 0.00 382 399 3036 0.12589 0.95676
CQ-11.6 -1.528 0.069 -12.002 0.138 NA NA 379853 12685 0.03 303 813 3441 0.08805 0.37283
CQ-11.8 0.436 0.008 -9.166 0.019 NA NA 392261 3078 0.01 577 157 3245 0.17773 3.68376

CARBONATE GEOCHEMICAL RESULTS

Figure 3 -  (a) Stereoplots of foliation (S2) surfaces, with corresponding mean great circles (solid red lines; N47E/42SE), calculated girdles (dashed black lines; 
N44W/89NE), and calculated beta axis (red squares; 226, 1°). (a) Contoured lower hemisphere equal area projection of poles to foliation in the study area. 
Contours represent 1,2,4,8, and 16 percent per 1 percent area. (b) Stereoplots of bedding (S0) surfaces, with corresponding mean great circles (solid red lines; 
N60E/14SE), calculated girdles (dashed black lines; N50W/85NE), and calculated beta axis (red squares; 220, 5°). (a) Contoured lower hemisphere equal area 
projection of poles to bedding in the study area. Contours represent 1,2,4,8, and 16 percent per 1 percent area. (b) Poles to bedding in the study area. 

β = 226, 1°

(B)
1%

2%

4%

8%

16%

1%

2%

4%

8%

16%

(A)

β = 220, 5°

FABRIC DATA

Slickrock

Creek

fault

Ha
ng

ov
er

Le
ad

fault

Nich
ols

Cov
e

fa
ul

t

Greenbrier

fault

G
re

en
br

ie
r

fa
ul

t

Rabbit

Creek

fault

Mille
r

Cove

fault

Gre
at

Smoky

fault

84°

Mille
r

Co
ve

fa
ul

t

pCdm

pCdl

Qcal

Qcal

pCam

pCdu

pCdl

pCdl

Qal

Qal

pCcm

pCcl

pCcl

pCcl

pCcm

pCwu

pCdm

pCam

pCam

pCdu
pCdm

pCdu

pCdu

pCdu

pCdu

pCdl

pCdl

pCdl

Qcal

Qcal

Qcal

Qcal

Qcal

pCshc
pCcu

pCcu
pCcm

Qal

OCk
pCsh

pCsl

pCsl

Qal

Qal

pCsc pCsc

pCs

pCs

pCss
Qal

Qal

Qal

Cco

pCw

Cco

pCss

pCsc

pCs

pCs

pCs

Mg

Ob
Qal

Mg

Mg
Ob

Oa

Oa

pCsc

pCsc

pCss

pCs

pCs
pCs

Qal

Qal

Qal

Qal Qal

Cco

pCw

pCwc

pCw

pCw

pCw

pCw

pCsh

pCsh

pCshc

pCshc

Oa

pCss

pCs

Qal

Qal

Qal

Qc

Qc

pCcus

pCcu

pCcu pCcus

pCcus

pCcm

pCus

pCcuspCwpCcm

pCdl

pCdm

pCdm

Qcal

pCa

Co
wca

m
p

Ri
dg

e

an
tic

lin
e

Un
ic

oi
an

tic
lin

e

Whiteoak

Flats

synclin
e

Blue

Mountain

anticline

Gold

Branch

antic
lin

e

pCam

Tallassee

Creek

an
tic

lin
e



84°

?

Miller Cove fault
(Chlorite Isograd)

Miller Cove fault
(Chlorite Isograd)

2
1

3
4

10

65

7
8

9
11

12
14

13

18

17

16

15

19

20

21

23

22

24

28

31

32

27

34

26

25

29

30

33

35

71
73

72
74

75

76
77

78

65
66

67

69
68

64

63

62

60

61

58

56

59
57

55
54

53

52
51

46 45

48
47

4950

44
43

42
40

41

3938

3637

79
80

81 82
83
84

85

86

89

88
87

90
91

92

93
96

97

98

99

100

142

101

102

103

141

104

105
106 107 108

110

109

111
113

115

112

114

116

117

118
120

119

122

121

123

124

125
126

136

127

129

128
130

135

134
133

131
132

137

138
139

140

143

146
144

145
147

148

149 150

151

152

153

154

155
156159 158

157

160

161

162
163

165

166

164

167 168

169

170

171

172

173
174

175
178

177

176

179
180

181
182

183

185

186

187

188

189
190

191

192

193
195

194

196

197

198

199

200
201

203

204

70

95
94

184

231

232

379

235

236

237

238

239
240

241

242244

243

254
253

252 255

250 251

249
248

218

219
217

216
215

214
220 221

213

223

222
212

247
246

245

227

226

225

224

228

229

230

205

211
210

209
208

206

207

269

268
266

265

267
264263

260

256

257
258

259

262

261

270

274
273

271272

276

277278

275

279

280 281

282 283

284
285

286
287

288

289

290
291

292
293

294

295

296

297 298

299

300

309

308 301

302

303
304

305
306

307

345 344

343

342

341 340
339

338

337

336335

334
333

332

331
330

329

328

327

326

324
311

310

312
313

314

315

316317

318
319

320

321
322323

346

233

347

348
349

350

351

352

353354

355

356

357

358
359

360

361

362

363
364

365
366

367
368

369
370

371

372

373
374

375

376

377
378

380

381

382
383 384

385
386

387
388

389
390

391

392
393

394
395

396
397

398

400
399

401
402

403404

405
406

407408

409

410

411

412

413

414

465

466
467

468

469

470 471

472
473

474
475

476

484

477

478
479

480

481
482

483

485

486
487

488 489

490 491

492

493
494

495

698

497

415

416 417

521

522
523

524
525

526

527528

530

529

531

532

533534

535

536

537

502503

504

505
506

507

508

509

510

511

512

513

626

515

516

517

518

519

520

546

547

549

548

550
551

552
553

554

538

539540543542

544

545

435

437

436

438

439

441

443

453

455 458

460 462

463

464

565

566

567

568

562

563

564

574
573 572

569

570
571

445555

556

558

557

851

560
561

446

440

442

444

447

448

449
450

451

452

454

456 457

459
461

575

577

576
578

579
580

581

582
583

584
585

586

587

588
590

589
591

592

593
594

595

596

597

598
599

600

601

606604

605 607

608

609
610

612 611

613 614

615

616

617

618

619

620

621

622
623

624

625

627 628

629

630
631

632

633

634

635

645

646

636
637

638

639

640

641

642

643

644

541 647

648

649

650
651

652
653

654

655

656

657

658
659

660

661

662
663

664

665
666

667

668

670 669

671
672

675
674 673202

676

677
678

679

680
681

730

731

732 733

734 735

736

737738

739
740

741

742

743744

745 746

713
714

715

712
711

710

709

708

707

716717

718

719

720
721

729

728

727 724

725

723
722

602

603

747

748

749
750

751

752

754

755
756

682

683

684

685

687

690

688 689

692

691

686

693

694695

696697

496

757

753

325
797

798 812

799

800

801

802
804

803

805

806
807

808

809
810

811

758
761

760

759

784

785 783

782

781

780

776

777

778

779

775
774

773

772

771

770

769

768

767

766

762 763

764

765

789

790

791

792

793

726

794

813

814

815

817
816

819

818

820

821

822

824
823

825826

827
828

829
830

831 832

834

836

833

835
837

838

839

840

841
842

843

844

845
850

852

853

856

854
855

857

858

786

787

788

427

428

429

430

431

432

433434

852

853

855854

857
387

858856 859

864

861

860

862

863
865

866

867

869

870

868

871

872

873

874

875

876

877

879

879

880

881

882

883

884

885 886

887

888

889
890

891
892

893

894

895 896
897

898

899

900

901

902

903

904

905

906

907

908
909910

912

911

913

915

914

919
918

916

917

920

921

922923

924

925

926

927

928

929

930

931
931

932
933 934

935
936

937

938

GS

GS

939

940

941

945

942

943

946

944

947

948

949

950

951

952

953

954

955

957

952

956

GS

GS

GS

GS

GS

958

959

960

961 962

GS

GS

963

964

965

966

967
968969970

971

974
976 972

973

975

977

978
653979

980

981

982

546

983

984

985

986
987

988

W1

W2

W3

W4
W5

W6
W7

W8

986
986

W9

W10

W11

W12

W13

W14
W15

W16

W17

W18

W19

W20

W21

W22

W23

W25

W24

W26

W27
W28

PLATE 2 - STATION MAP
J. Ryan Thigpen
Tectonics and Structural Geology Research Group, University of Tennessee, Knoxville, Department of Earth and Planetary Sciences

DESCRIPTION OF MAP UNITS
Miller Cove thrust sheet

pCw

pCwc

pCsh

pCshc

Wilhite Formation - Intertonguing lithofacies which includes a 
dominant fine-grained metasiltstone, and coarser-grained 
metasandstone and metaconglomerate lithofacies. Maximum 
thickness 1300 m.

Pebble to boulder conglomerate

Shields Formation - Two members, thickbedded sandstone and 
conglomerate, overlying and intertonguing with slate and shale. 
Thickness 400-600 m.

Sandstone and conglomerate

OCk

Mg

Valley and Ridge

Great Smoky thrust sheet

Ob

Grainger Formation - Gray to green shale with siltstone and 
fine-grained glauconitic sandstone, locallyquartz pebble 
conglomerate. Thickness up to 400 m.

Knox Group - Dark bluish gray, ribboned (silt and dolomite) 
limestone; numerous interbeds of dark gray dolomite; quartz 
sandstone at base. Thickness ~700 m.

Cco Cochran Formation (Chilhowee Group) - Coarse-grained 
feldspathic sandstone that is often conglomeratic in nature, 
sandstone at top of formation is often cross-bedded, medium to 
coarse-grained, and light gray in color. Concretions of hematite in 
the quartzite beds distinguish them from beds of the Nebo or 
Hesse Quartzite higher in the section.  Thickness ~350 m.

Bays Formation (Chickamauga Group) - Maroon, well-jointed 
claystone and siltstone, commonly mottled greenish, evenly 
bedded, light gray sandstone beds in upper part. Thickness ~300 
m.

pCs

pCss

pCsc

pCsl

Coarse-grained sandstone

Pebble to boulder conglomerate

Shale or siltstone with abundant limestone beds

Sandsuck Formation - Primarily composed of thin-bedded to 
thinly laminated light to medium-gray siltstone with minor 
feldspathic sandstone, conglomerate, and carbonate. Maximum 
thickness 700 m.

Alluvium - Poorly sorted, unconsolidated sediments ranging from 
silt to boulders.  Some areas are well stratified consisting of beds 
of silt/sand and pebbles.  Pebbles, cobbles and boulders are sub-
rounded to rounded.  Thickness ranges from 1 - 3 m.

Qal

Colluvium - Poorly sorted, unconsolidated sediments ranging 
from silt to boulders.  Deposits, often landslides, are located 
above the current level of the valley bottom, generally on steep 
high-relief slopes and are recognized by the  presence of well-
rounded quartz gravels and cobbles.

Qc

Rabbit Creek thrust sheet

pCcu

Dean Formation/Cades Sandstone - Consists primarily of fine-
grained to conglomeratic sandstone with interbedded black to 
dark gray slate andn siltstone. Clasts are dominantly composed of 
vein quartz, dark-gray quartz, feldspar, and black to dark-gray 
metasiltstone and slate. Rutilated blue quartz clasts are rare. 
Conglomerates and sandstones are generally thick to massively-
bedded.

pCcm

pCcl

Upper conglomerate, graywacke, and sandstone. Thickness
250-800 m.

pCcus Slate and metasilstone lenses. Thickness 50-150 m.

Middle slate and metasiltstone. Thickness 200-600 m.

Lower conglomerate, graywacke, and sandstone. Thickness
250-500 m.

Greenbrier thrust sheet

pCwu Wilhite Formation (Lower slate and siltstone) - Dark gray to 
green slate and gray to dark green banded metasiltstone. 
Lowermost section near the Dean-Wilhite contact is often darker, 
contains more pyrite, and is higher in disseminated sulfides. 
Forms conformable and gradational contact with the underlying 
Dean Formation.  Upper contact of this unit not observed in this 
study area.Thickness 300-400 m.

Dean Formation - Consists primarily of fine-grained to 
conglomeratic sandstone with interbedded black to dark gray slate 
andn siltstone. Clasts are dominantly composed of vein quartz, 
dark-gray quartz, feldspar, and black to dark-gray metasiltstone and 
slate. Rutilated blue quartz clasts are rare. Conglomerates and 
sandstones are generally thick to massively-bedded.

pCdu

pCdm

pCdl

pCam

Upper conglomerate and graywacke - Graded feldspathic 
granule to pebble conglomerate, graywacke, and sandstone with 
interbedded dark gray to black slate and metasiltstone. Thickness 
500-700 m.

Middle slate and metasiltstone - Banded or unbanded dark 
gray to black sulfidic and locally graphitic slate and metasiltstone 
with minor interbedded feldspathic sandstone and graywacke. 
Thickness 400-700 m.

Lower conglomerate and graywacke - Quartz granule to pebble 
conglomerate and feldspathic graywacke with interbedded dark 
gray to black slate and metasiltstone. Thickness 250-500 m.

Ammons Formation (Horse Branch member) - Interlayered 
dark gray to black extremely sulfidic and often graphitic slate and 
banded metasiltstone with interbedded medium to coarse-grained 
sulfidic, feldspathic graywacke and sandstone. Rutilated blue 
quartz clasts prominent in coarser-grained units. Thickness 600-
800 m.

pCe Elkmont Sandstone - Fine to coarse-grained sandstone, granule 
to boulder conglomerate, and coarse graywacke, with 
interbedded finely laminated black to dark gray slate and siltstone 
in layers up to 30 m thick. Coarser facies contain vein quartz, 
dark gray quartz, feldspar, and distinctive rutilated blue quartz 
clasts. Maximum exposed thickness ~1700 m.

Greenbrier thrust sheet (continued)

Carbonate sample collected for
isotopic analysis

pCt Thunderhead Sandstone - Pebble to boulder conglomerate with 
interbedded graywacke and sandstone. Boulder sized clasts up to 
2 m in diameter in beds up to 25 m thick. Maximum exposed 
thickness ~2700 m.

Qal

Qcal

Qcal

Sample Localities

Citico QuarryCitico Quarry
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pCa Anakeesta Formation - Generally medium gray to dark gray 
locally sulfidic and often graphitic slate and metasiltstone, with 
interbedded sandstone, graywacke, and minor conglomerate.
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Oa Athens Formation - Dark gray (fresh) to tan and green 
(weathered), thinly-bedded, calcareous shale with occasional thin 
limestone beds, siltstones and fine-grained sandstone lenses, 
generally in the upper portion. Poorly developed discontinuous 
cleavage is sometimes observed in shaly units. Thickness 120-
180 meters.
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Approximate location of thickness
estimates and lithologic types used 
for stratigraphic column construction.

CROSS SECTIONS AND RETRODEFORMED SECTIONS

A'

B'

C'

CB

A

Figure 2 - Lithotectonic map of the southern Appalachians showing the location of the western Blue Ridge (Laurentian margin) southeast of 
the Laurentian platform and the location of the map area within the terrane map. Areas in dark red are Mesoproterozic (Grenvillian) 
allocthonous basement massifs. PMW - Pine Mountain Window, SMW - Sauratown Mountains Window, SRA - Smith River allocthon, GMW - 
Grandfather Mountain Window, DGB - Dahlonega Gold belt, C - Cowrock terrane, CT - Cartoogechaye terrane, Chatt. f. - Chattahoochee 
fault, HF - Hayesville fault.

pCt
Slickrock

Creek

fault

Ha
ng

ov
er

Le
ad

fault

Nich
ols

Cov
e

fa
ul

t

Greenbrier

fault

G
re

en
br

ie
r

fa
ul

t

Rabbit

Creek

fault

Mille
r

Cove

fault

Gre
at

Smoky

fault

84°

Mille
r

Co
ve

fa
ul

t

pCdm

pCdl

Qcal

Qcal

pCam

pCdu

pCdl

pCdl

Qal

Qal

pCcm

pCcl

pCcl

pCcl

pCcm

pCwu

pCdm

pCam

pCam

pCdu
pCdm

pCdu

pCdu

pCdu

pCdu

pCdl

pCdl

pCdl

Qcal

Qcal

Qcal

Qcal

Qcal

pCshc
pCcu

pCcu
pCcm

Qal

OCk
pCsh

pCsl

pCsl

Qal

Qal

pCsc pCsc

pCs

pCs

pCss
Qal

Qal

Qal

Cco

pCw

Cco

pCss

pCsc

pCs

pCs

pCs

Mg

Ob
Qal

Mg

Mg
Ob

Oa

Oa

pCsc

pCsc

pCss

pCs

pCs
pCs

Qal

Qal

Qal

Qal Qal

Cco

pCw

pCwc

pCw

pCw

pCw

pCw

pCsh

pCsh

pCshc

pCshc

Oa

pCss

pCs

Qal

Qal

Qal

Qc

Qc

pCcus

pCcu

pCcu pCcus

pCcus

pCcm

pCus

pCcuspCwpCcm

pCdl

pCdm

pCdm

Qcal

pCa

Co
wca

m
p

Ri
dg

e

an
tic

lin
e

Un
ic

oi
an

tic
lin

e

Whiteoak

Flats

synclin
e

Blue

Mountain

anticline

Gold

Branch

antic
lin

e

pCam

Tallassee

Creek

an
tic

lin
e



6000 FEET

4000 FT.

2000 FT.

SEA LEVEL

-2000 FT.

-4000 FT.

-6000 FT.

-8000 FT.

-10000 FT.

-12000 FT.

-14000 FT.

-16000 FT.

-18000 FT.

-20000 FT.

6000 FEET

4000 FT.

2000 FT.

SEA LEVEL

-2000 FT.

-4000 FT.

-6000 FT.

-8000 FT.

-10000 FT.

-12000 FT.

-14000 FT.

-16000 FT.

-18000 FT.

-20000 FT.

C

C'

BASEMENT DEPTH 18900 FT 

(5.75 KM), FROM BASEMENT

CONTOUR MAP (HATCHER AND

LEMINSKI, 1995)

1.0 KM

-1.0 KM

-2.0 KM

-3.0 KM

-4.0 KM

-5.0 KM

KNOX GROUP ROCKS DIPPING 30SE 

ALONG STRIKE WITH CALDERWOOD 

WINDOW TO THE NE. DEPTH TO 

KNOX BASED ON DOWNPLUNGE 

PROJECTION = ~360 FT. ABOVE SEA 

LEVEL.

FOLDING OF THE PREMETAMORPHIC 

GREENBRIER FAULT AND FAULT 

SURFACE DIP ESTIMATES BASED ON 

THREE POINT ANALYSIS OF 

SURFACE EXPOSURES ON OR 

ALONG STRIKE WITH LINE C-C'

GSF DEPTH (0 KM)

GSF DEPTH (0 KM)

GSF DEPTH (0 KM)

NICHOLS COVE FAULT

HANGOVER LEAD FAULT

SLICKROCK CREEK FAULT

pCt

pCam

pCdu

pCdl

pCdm

pCe

pCam

pCdl

pCdm

pCa

pCt

pCe

Cc

Cr

OCk

Cc

Cr

OCk

Cc

Cr

OCk

Cc

Cr

OCk

Cc

Cr

OCk

Cc

Cr

OCk

Cr

Cc

OCk

OCk

Cc

Cc

Cr

Cr

OCk

OCk

Cc

Cc

Cr

Cr
Cr

Cc

OCk

Oo

Ol

Oa

Ocr

Oa

Ocr

Oo

Ol

Oa

Ocr

Oo

Ol

Oa

Ocr

Oo

Ol

pCcu

pCcus

pCcu
pCcm

pCcm

pCcus

pCcus

pCsh

pCshc
pCsh

pCsh

pCshc
pCw

pCw

pCw

pCsh

MILLER COVE FAULT

DISP ~5300 FT. (1.62 KM)

pCs

ALLEGHANIAN

PRE-ALLEGHANIAN

ALLEGHANIAN

GREENBRIER FAULT

RABBIT CREEK FAULT

PRE-ALLEGHANIAN

ALLEGHANIAN

ALLEGHANIAN

DISP ~4-5 KM

DISP ~40 KM MAX

B

B'
6000 FEET

4000 FT.

2000 FT.

SEA LEVEL (O KM, O FT.)-2000 FT.

-4000 FT.

-6000 FT.

-8000 FT.

-10000 FT.

-12000 FT.

-14000 FT.

-16000 FT.

-18000 FT.

-20000 FT.

6000 FEET

4000 FT.

2000 FT.

SEA LEVEL

-2000 FT.

-4000 FT.

-6000 FT.

-8000 FT.

-10000 FT.

-12000 FT.

-14000 FT.

-16000 FT.

-18000 FT.

-20000 FT.

BASEMENT DEPTH 18900 FT 

(5.75 KM), FROM BASEMENT

CONTOUR MAP (HATCHER AND

LEMINSKI, 1995)

BASEMENT DEPTH

17100 FT (5.20 KM)

GSF DEPTH (0 KM)

1.0 KM

-1.0 KM

-2.0 KM

-3.0 KM

-4.0 KM

-5.0 KM

DEPTH OF GREAT SMOKY FAULT

AND STRUCTURE OF FOOTHILLS

DUPLEX ANTIFORM BENEATH

GSF FROM BRP MEGATHRUST 

SHEET CONTOUR MAP OF HATCHER

(1991).

GSF DEPTH (0 KM)

MILLER COVE FAULT

GREAT SMOKY FAULT

SALT SPRING MOUNTAIN FAULT

GUESS CREEK FAULT

NICHOLS COVE FAULT

RABBIT CREEK FAULT

pCdl

pCdm

pCam

pCdu

pCam

pCdl

pCdm

pCdm pCdu

pCdl

pCdl

pCdm

pCam

B
io

tite

C
h

lo
rite

OCk

OCk

OCk

OCk OCk

OCk

OCk

Cc

Cc

Cc

Cc

Cr

Cr

Cr

Cr

Cr

Cr

Cc

Cc

Cc

Cr

OCk

Cc

Cr

OCk

Cc

Cr

OCk

Cc

Cr

OCk

Cc

Cr

OCk

Ol

Ol

Ol

Ol

Ocr

Oa

Ocr

Oa

Ocr

Oa

Ocr

Oa

Oo

Osv

Ob

MDgc Oa

Cc

Cc

Cr

Cr

Oo

Oo

Oo

Och

pCw

pCw

pCcl

pCcm

pCcl

pCcm

pCcm

pCwc

pCw

pCs

pCsc
pCsl

pCss

pCsc

pCs

pCs

pCsc

pCss

pCs

A

A'

GSF DEPTH (-1 KM)

GSF DEPTH (-1 KM)

BASEMENT DEPTH 18900 FT 

(5.75 KM), FROM BASEMENT

CONTOUR MAP (HATCHER AND

LEMINSKI, 1995)

1.0 KM

-1.0 KM

-2.0 KM

-3.0 KM

-4.0 KM

-5.0 KM

GSF DEPTH (0 KM)

6000 FEET

4000 FT.

2000 FT.

-2000 FT.

-4000 FT.

-6000 FT.

-8000 FT.

-10000 FT.

-12000 FT.

-14000 FT.

-16000 FT.

-18000 FT.

-20000 FT.

NICHOLS COVE FAULT

RABBIT CREEK FAULT

6000 FEET

4000 FT.

2000 FT.

SEA LEVEL

-2000 FT.

-4000 FT.

-6000 FT.

-8000 FT.

-10000 FT.

-12000 FT.

-14000 FT.

-16000 FT.

-18000 FT.

-20000 FT.

BARKCAMP BRANCH FAULT

SALT SPRING MOUNTAIN FAULT

pCa pCam

pCdl

pCdm

pCam

pCdu

pCdl
pCdm

pCdu

pCam
pCdl

pCwu

pCwu

B
io

tite

C
h

lo
rite

OCk

Cc

OCk

OCk

OCk
Cc

Cc Cc

Cc Cc

Cc

Cr

Cr Cr

Cr

Cr

Cr

Cr

Cr

Cc

Cr

OCk

Ocr

Oa

Cc

Cr

OCk

Ocr

Oa

Cc

Cr

OCk

Ocr

Oa

Cc

OCk

Ol

Oo

Ol

Oo

Ol

Oo

pCam

pCam

ALLEGHANIAN

PRE-ALLEGHANIAN

ALLEGHANIAN

ALLEGHANIAN

pCsh

pCcl

pCcm

pCw

pCcl pCcm

A A'
GSF DEPTH (-1 KM)

GSF DEPTH (-1 KM)

BASEMENT DEPTH 18900 FT 
(5.75 KM), FROM BASEMENT
CONTOUR MAP (HATCHER AND
LEMINSKI, 1995)

1.0 KM

-1.0 KM

-2.0 KM

-3.0 KM

-4.0 KM

-5.0 KM

GSF DEPTH (0 KM)

6000 FEET

4000 FT.

2000 FT.

SEA LEVEL (0 KM, 0 FT.)

-2000 FT.

-4000 FT.

-6000 FT.

-8000 FT.

-10000 FT.

-12000 FT.

-14000 FT.

-16000 FT.

-18000 FT.

-20000 FT.

NICHOLS COVE FAULT

RABBIT CREEK FAULT

6000 FEET

4000 FT.

2000 FT.

SEA LEVEL

-2000 FT.

-4000 FT.

-6000 FT.

-8000 FT.

-10000 FT.

-12000 FT.

-14000 FT.

-16000 FT.

-18000 FT.

-20000 FT.

BARKCAMP BRANCH FAULTSALT SPRING MOUNTAIN FAULT

pCa pCam

pCdl

pCdm

pCam
pCdu

pCdl pCdm
pCdu

pCam pCdl

pCwu

pCwu

Biotite

Chlorite

OCk

Cc

OCk
OCk

OCk

Cc

Cc

Cc

Cc

Cc

CcCr

Cr

Cr

Cr
Cr

Cr

Cr

Cr

Cc

Cr

OCk

Ocr

Oa

Cc

Cr

OCk

Ocr

Oa

Cc

Cr

OCk

Ocr

Oa

Cc

OCk

Ol

Oo

Ol

Oo

Ol

Oo

pCampCam

ALLEGHANIANPRE-ALLEGHANIAN
ALLEGHANIAN REACTIVATED

ALLEGHANIAN

ALLEGHANIAN

pCsh

pCcl
pCcm

pCw pCcl

pCcm

B B'
6000 FEET

4000 FT.

2000 FT.

SEA LEVEL (O KM, O FT.)

-2000 FT.

-4000 FT.

-6000 FT.

-8000 FT.

-10000 FT.

-12000 FT.

-14000 FT.

-16000 FT.

-18000 FT.

-20000 FT.

6000 FEET

4000 FT.

2000 FT.

SEA LEVEL

-2000 FT.

-4000 FT.

-6000 FT.

-8000 FT.

-10000 FT.

-12000 FT.

-14000 FT.

-16000 FT.

-18000 FT.

-20000 FT.

BASEMENT DEPTH 18900 FT 
(5.75 KM), FROM BASEMENT
CONTOUR MAP (HATCHER AND
LEMINSKI, 1995)

BASEMENT DEPTH
17100 FT (5.20 KM)

GSF DEPTH (0 KM)

1.0 KM

-1.0 KM

-2.0 KM

-3.0 KM

-4.0 KM

-5.0 KM

DEPTH OF GREAT SMOKY FAULT
AND STRUCTURE OF FOOTHILLS
DUPLEX ANTIFORM BENEATH
GSF FROM BRP MEGATHRUST 
SHEET CONTOUR MAP OF HATCHER
(1991).

GSF DEPTH (0 KM)

SALT SPRING MOUNTAIN FAULT

NICHOLS COVE FAULT

RABBIT CREEK FAULT

pCdl

pCdm pCam

pCdu

pCam

pCdl

pCdm

pCdm

pCdu pCdl

pCdl

pCdm

pCam

Biotite

Chlorite

OCk

OCk

OCk

OCk
OCk

OCk

Cc

Cc

Cc

Cc

Cr

Cr

Cr

Cr

Cr
Cr

Cc

Cc

Cc

Cr

OCk

Cc

Cr

OCk

Cc

Cr

OCk

Cc

Cr

OCk

Cc

Cr

OCk

Ol

Ol

Ol
Ol

Ocr

Oa

Ocr

Oa

Ocr

Oa

Ocr

Oa

Cc

Cc

Cr

Cr

Oo

Oo
Oo

Och

pCw
pCclpCcm

pCcl

pCcm
pCcm

6000 FEET

4000 FT.

2000 FT.

SEA LEVEL

-2000 FT.

-4000 FT.

-6000 FT.

-8000 FT.

-10000 FT.

-12000 FT.

-14000 FT.

-16000 FT.

-18000 FT.

-20000 FT.

6000 FEET

4000 FT.

2000 FT.

SEA LEVEL

-2000 FT.

-4000 FT.

-6000 FT.

-8000 FT.

-10000 FT.

-12000 FT.

-14000 FT.

-16000 FT.

-18000 FT.

-20000 FT.

C C'

BASEMENT DEPTH 18900 FT 
(5.75 KM), FROM BASEMENT
CONTOUR MAP (HATCHER AND
LEMINSKI, 1995)

1.0 KM

-1.0 KM

-2.0 KM

-3.0 KM

-4.0 KM

-5.0 KM

KNOX GROUP ROCKS DIPPING 30SE 
ALONG STRIKE WITH CALDERWOOD 
WINDOW TO THE NE. DEPTH TO 
KNOX BASED ON DOWNPLUNGE 
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Knox Group
Medium to massively interbedded dark
to light gray limestone and dolomite

CcCc
Conasauga Group
Yellowish gray to light greenish-gray
fissile shale, interbedded with medium
to dark gray or light gray carbonate beds

Cr
Rome Formation
Maroon, red, and yellowish-brown clay
shale, mudstone, and silty shale interbedded
with tan, red, and pink siltstone and fine
grained sandstone and rare bluish carbonate

Cs
Shady Dolomite
Alternating, medium to thickly bedded
sequence of white to medium dark gray,
commonly siliceous dolomite interbedded with
shale, mudstone, and locally cherty dolomite

Cch
Chilhowee Group
Vitreous quartz arenite in the upper formations
to feldspathic sandstone, graywacke, and
conglomerate in the lower formations

Che
Hesse Quartzite
Light gray well-sorted medium to
coarse-grained, commonly cross-
bedded quartz arenite

Sandsuck Formation
Interbedded shale, siltstone, sandstone,
conglomerate, and carbonate

Shale, sandstone, and conglomerate

Dolomitic siltstone

Carbonate breccia
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Micaceous sandstone

Siltstone

Shale, sandstone, and conglomerate
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Sandstone

Carbonate
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r Interbedded quartz arenite and subarkosic
sandstone, quartz-pebble conglomerate,
and shale

Dark gray fine-grained micritc limestone

Wilhite Formation
Four intertounguing lithofacies which includes
a dominant fine-grained metasiltstone, and
three coarser-grained metasandstone and
metaconglomerate lithofacies

Metasiltstone

Feldspathic metasandstone

Feldspathic metagraywacke

Calcareous quartzite

Consists predominantly of metasiltstone, 
locally interbedded with slate and thinly-
bedded fine-grained sandstone

Pinkish-gray to tan, medium to coarse-
grained feldspathic sandstone, conglomerate
and rare metasiltstone in graded beds and 
interbedded lenses

Buck Bald Formation
Heterogenous lower lithofacies consisting of
interbedded, coarse and finer-grained rocks,
and a coarser-grained, upper lithofacies
consisting of three distinct lithologies

Feldspathic graywacke-granite
metaconglomerate

Quartz pebble conglomerate

Granitoid-boulder conglomerate
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Heterogenous lower lithofacies consisting of
interbedded, coarse and finer-grained rocks,
and a coarser-grained, upper lithofacies
consisting of three distinct lithologies

Medium gray to greenish-gray
pebble conglomerate, graywacke
and light gray banded metasiltstone

Medium gray to black, sulfidic and graphitic,
medium to coarse-grained feldspathic graywacke
interbedded with dark gray to black, sulfidic,
graphitic slate, and metasiltstone

Coarse grained, graded, granule to pebble
conglomerate, feldspathic sandstone and 
graywacke

Black, variably sulfidic and graphitic
slate, and light to dark gray banded
metasiltstone

Great Smoky Fault

Maggies Mill Fault

Great Smoky Fault

Miller Cove Fault

Carter (1994)

Martin (1997)

Oconaluftee-Greenbrier Fault

Geddes (1995)

Grainger FormationMg

OCk Knox Group

Conasauga Group

Upper shale with limestone member

Middle limestone

Conglomerate and sandstone member

Ccu

Ccm

Ccl

Wiener (1973)

Cr Rome Formation

Cs Shady Dolomite

Che

Chilhowee Group

Cm

Cne

Cn

Cco

Hesse Quartzite
White vitreous quartzite, medium to coarse
grained, occurs in massive ledges

Murray Shale
Shale, silty, sandy, dull green to brown, 
micaceous

Nebo Sandstone
Medium bedded, fine-grained, white, vitreous
quartzite, in part feldspathic

Nichols Shale
Olive gray to green, Silty and sandy, micaceous
shale and siltstone; local lenses of fine-grained
feldspathic quartzite

Cochran Sandstone
Quartz pebble conglomerate, gray pebbly arkose,
siltstone and shale; irregular bedding, scour
features, cross bedding common; maroon
micaceous arkose

Sandsuck Formation

Great Smoky - Guess Creek Fault

Siltstone and fine-grained sandstone, limestone
lenses

Coarse grained sandstone

Pebble to boulder conglomerate

Shale or siltstone with abundant limestone
beds

Zs

Zss

Zcg

Zls

Wilhite Formation

Zwy

Miller Cove Fault

Shields FormationZsh
Rabbit Creek Fault

DESCRIPTION OF MAP UNITS

Intertonguing lithofacies which includes a dominant 
fine-grained metasiltstone, and coarser-grained 
metasandstone and metaconglomerate lithofacies. 
Maximum thickness 1300 m.

Pebble to boulder conglomerate

Consists primarily of fine-grained to conglomeratic 
sandstone with interbedded black to dark gray slate and 
siltstone. Clasts are dominantly composed of vein quartz, 
dark-gray quartz, feldspar, and black to dark-gray 
metasiltstone and slate. Rutilated blue quartz clasts are 
rare. Conglomerates and sandstones are generally thick 
to massively-bedded.

Conglomerate, graywacke, and sandstone. Thickness
250-800 m.

Slate and metasilstone lenses. Thickness 50-150 m.

Middle slate and metasiltstone. Thickness 200-600 m.

Lower conglomerate, graywacke, and sandstone. 
Thickness 250-500 m.

Upper slate and siltstone - Dark gray to green slate and 
gray to dark green banded metasiltstone. Lowermost 
section near the Dean-Wilhite contact is often darker, 
contains more pyrite, and is higher in disseminated 
sulfides. Forms conformable and gradational contact with 
the underlying Dean Formation.  Upper contact of this unit 
not observed in this study area.Thickness 300-400 m.

Upper conglomerate and graywacke - Graded 
feldspathic granule to pebble conglomerate, graywacke, 
and sandstone with interbedded dark gray to black slate 
and metasiltstone. Thickness 500-700 m.

Middle slate and metasiltstone - Banded or unbanded 
dark gray to black sulfidic and locally graphitic slate and 
metasiltstone with minor interbedded feldspathic 
sandstone and graywacke. Thickness 400-700 m.

Lower conglomerate and graywacke - Quartz granule 
to pebble conglomerate and feldspathic graywacke with 
interbedded dark gray to black slate and metasiltstone. 
Thickness 250-500 m.

Horse Branch member - Interlayered dark gray to black 
extremely sulfidic and often graphitic slate and banded 
metasiltstone with interbedded medium to coarse-grained 
sulfidic, feldspathic graywacke and sandstone. Rutilated 
blue quartz clasts prominent in coarser-grained units. 
Thickness 600-800 m.

Elkmont Sandstone - Fine to coarse-grained 
sandstone, granule to boulder conglomerate, and coarse 
graywacke, with interbedded finely laminated black to 
dark gray slate and siltstone in layers up to 30 m thick. 
Coarser facies contain vein quartz, dark gray quartz, 
feldspar, and distinctive rutilated blue quartz clasts. 
Maximum exposed thickness ~2000 m.

Thunderhead Sandstone - Pebble to boulder 
conglomerate with interbedded graywacke and 
sandstone. Boulder sized clasts up to 2 m in diameter in 
beds up to 25 m thick. Thickness 0-350 m.

Anakeesta Formation - Generally medium gray to dark 
gray locally sulfidic and often graphitic slate and 
metasiltstone, with interbedded sandstone, graywacke, 
and minor conglomerate.

Sandsuck Formation

Dean Formation

Ammons Formation - Horse Branch MemberBoyd Gap Formation
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Thigpen (2005)

Miller Cove Fault

Wilhite Formation (Undivided)

Zw

Zwc

Shields Formation
Two members, thickbedded sandstone and conglomerate,
overlying and intertonguing with light gray slate and
siltstone. Thickness 400-600 m.

Sandstone and conglomerate

Slate and siltstoneZsh

Zshc

Dean Formation-Cades Sandstone

Rabbit Creek Fault

Zccu

Zcsu

Zcsm

Zccl

Wilhite Formation

Zwu

Dean Formation

Zdu

Zdm

Zdl

Ammons Formation

Zam

Za

Zt

Ze

Zwcl

Zwsl

Zwa

Zwsu

Wilhite Formation

Upper metasiltstone and slate, metasiltstone
dominant

Ankeritic metasiltstone and metasandstone

Lower slate and metasiltstone, slate
dominant

Conglomeratic metasandstone

Zdcu

Zdsl

Zdcl

Conglomerate, graywacke, and sandstone

Slate and metasiltstone

Lower conglomerate, sandstone, graywacke,
and slate, coarser lithologies dominant to the north

Dean Formation
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Zdcm

Slate and metasiltstone

Conglomeratic metagraywacke
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Dean Formation

Conglomerate, graywacke, and sandstone

Slate and metasiltstone

Slate and metasiltstone

Conglomerate and graywacke

Conglomerate, graywacke, and sandstone

Slate and metasiltstone

Rabbit Creek Fault

Zws

Zwc

Zwl

Metasiltstone and slate (Undivided)

Conglomerate and sandstone member

Limestone member

Wilhite Formation
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PLATE 4 - BEDROCK GEOLOGIC MAP OF THE  WESTERN BLUE RIDGE PROVINCE BETWEEN THE LITTLE TENNESSEE AND HIWASSEE RIVERS, SOUTHEAST TENNESSEE AND 
SOUTHWEST NORTH CAROLINA
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Bakersville Metagabbro (~730 Ma)

Grainger Formation/Chattanooga Shale - Medium gray, thin to 
massively bedded, very fine-grained sandstone, siltstone, and shale. 
Thickness 300 m. Chattanooga Shale is a black, noncalcareous 
thinly bedded, shale. Thickness 15 m.

Bays Formation - Red and purple, calcareous, medium-grained 
sandstone, with siltstone prevalent near base of the unit. Thickness 
100 m.

Sevier Formation - Calcareous sandstone, calcareous siltstone, and 
calcareous shale. Thickness 550 m.

Chota/Ottosee Formations - Chota is red to brown fine to medium-
grained, crossbedded sandstone interbedded with calcareous shale 
and fossiliferous limestone. Ottosee is reefal limestones, calcareous 
siltstones, and shales. Thickness 100m. 

Chapman Ridge Sandstone - Interbedded calcareous sandstone 
and fossiliferous limestone with shale and trace fossils. Thickness 
460 m.
Sandstone member - Continuous discrete sandstone beds in the 
central portion of the syncline.

Athens Shale - Dark gray, thinly-bedded, calcareous shale with 
occasional thin limestone beds, siltstone, and calcareous sandstone. 
Thickness 120-180 m.

Toqua Sandstone member - Brown, fine to coarse-grained, medium 
to thick-bedded, cross-bedded, calcareous sandstone. Thickness 30-
45 m.

Lenoir Limestone - Gray, micritic limestone with occasional fossils 
and rip-upclasts. Basal contact is Middle Ordovician unconformity. 
Thickness 15-30 m.

Knox Group - Mixture of limestone and dolomite with occasional 
chert beds, Thickness 1000 m.
Mascot Dolomite - Light-gray, fine-grained, well-bedded, cherty 
dolomite, interbeds of bluish-gray limestone in upper part. Thickness 
100-180 m.
Kingsport Formation - Gray, fine-grained, sparinly cherty dolomite 
with basal dense, gray limestone sequence. Thickness ~80 m.
Longview Dolomite - Siliceous, gray, fine-grained, medium-bedded 
dolomite; interbeds of gray limestone in upper part. Thickness ~100 
m.
Chepultepec Dolomite - Light-gray, fine-grained, well-bedded cherty 
dolomite, moderately cherty, fine-grained limestone beds locally in 
upper part, quartz sandtone beds at base. Thickness ~250 m.
Copper Ridge Dolomite - Coarse, dark-gray, dolomite, with much 
gray, medium-grained, well-bedded dolomite, abundant chert. 
Thickness ~320 m.

SEDIMENTARY UNITS

Mineral Bluff Formation/Nottely Quartzite
Sericite schists containing small, scattered garnets, gray to green 
slates, some talcose schist and graphitic schist, quartz conglomerate 
and metaarkose lenses. Minimum thickness 240 m. Nottely quartzite 
is white orthoquartzite, commonly feldspathic. Thickness 25-45 m.

Andrews Formation/Murphy Marble
Fine sericite schists, sparingly garnetiferous, gray slates or phyllites, 
calcareous schists and limonite beds at base. Thickness 420-540 m. 
Murphy Marble is thick-bedded, fine to medium-grained, white, blue, 
and blue-white banded marble. Thickness 25-75 m.

Brasstown Formation
Dark slates and schists containing sandy layers and lensing 
micaceous quartzites. Calcareous biotite schists at the top. Usually 
black slate or graphitic schists at base. Thickness 360-450 m.

Sandsuck Formation - Olive-green and gray, argillaceous, 
micaceous shale with coarse feldspathic sandstone and quartz-
pebble conglomerate. Thickness ~600 m.
Dolomitic siltstone member - Very thin (1.5-2 mm) b bedded fine to 
coarse-grained dolomitic siltstone, typically graded and cross-
bedded.
Micaceous sandstone - Coarse silt-size detritial biotite and 
subordinate muscovite which are well preserved along bedding 
surfaces, subangular to subrounded quartz and feldspar in a clay and 
mica rich matrix.
Middle siltstone member -  Medium gray, thin-bedded gray graded 
siltstone and shale, with minor amounts of fine-grained sandstone. 
Thin feldspathic sandstone layers sometimes recognized.
Sandstone member - Light brown, coarse to very coarse-grained 
feldspathic sandstone, quartz-granule to pebble conglomerate, and 
subordinate grayish-brown feldspathic sandstone.
Carbonate member - Dark, fine-grained micrite, lighter-gray coarser-
grained calcareous sandstone, carbonate breccia, and less common 
oomicrite and pisomicrite.

Nantahala Formation/Tusquitee Quartzite
Black to gray banded slates, Occasional dark schists and thin 
micaceous quartzites. Thickness 300-550 m. Tusquitee is thin-
bedded, light colored, feldspathic quartzite with discontinuous 
laminae and thin sandy beds of dark slate. Thickness 6-60 m.
Wilhite Formation - Gray to green siltstone and slate with interbeds 
of pebble conglomerate, sandstone, and quartzite. Thickness ~1200 
m.
Yellow Breeches member (undivided) - Characterized by 
carbonate rocks, thick limestone beds, commonly sandy or 
conglomeratic, generally medium to dark gray. Thickness 400-800 m.
Yellow Breeches member (Upper) - Dominant limestone beds, 
commonly sandy or conglomeratic.
Yellow Breeches member (Lower) - Varied pelitic rocks with lesser 
amounts of sandstone and carbonate rocks.
Dixon Mountain member - Micaceous and finely sandy siltstone or 
metasiltstone, with alternating dark and light gray laminae. Thickness 
400-600 m.
Conglomerate member - Medium to coarse-grained feldspathic 
sandstone and small large pebble conglomerate dominated by vein 
quartz and feldspar clasts in a feldspathic sandstone matrix. Oten 
massively bedded. Maximum thickness <50 m.

SEDIMENTARY AND METASEDIMENTARY UNITS1

Cataclasite - A unit of breccia, brecciated mylonite, and rare 
undeformed rock.  Breccia - very pale orange to grayish pink to dark 
greenish gray, mottled with pink to moderate reddish orange to 
moderate red; fine- to coarse-grained, inequigranular to equigranular, 
granoblastic; massive.  Brecciated mylonite - dusky yellow green, 
mottled with moderate reddish orange and very pale orange; fine- to 
coarse-grained, inequigranular; angular fragments.

Sericitic Mylonite - Well developed mylonite characterized by the 
development of sericite, epidote group minerals, and chlorite, and 
occurs within linear, northeast striking units.  These units enclose 
blocks of locally unmylonitized to progressively mylonitized rock.  
Mylonite - medium gray to dark gray; fine- to medium-grained; 
equigranular to inequigranular; well foliated; lepidoblastic to mylonitic; 
thin- to medium-layered.

Mylonitic Snowbird Group - The two typical fault zone rocks of the 
Mylonitic Snowbird are mylonitic phyllite and mylonitic meta-arkose. 
Mylonitic phyllite -  light olive gray; lepidoblastic; inequigranular; fine-
grained; well foliated.

Protomylonitic Max Patch Granite - Medium gray, mottled with pale 
pink to moderate red and pale green; distinctly megacrystic 
(potassium feldspar megacrysts); granoblastic to mylonitic; foliated; 
consists of plagioclase, potassium feldspar, quartz, epidote group 
minerals, and opaque minerals.  Blue quartz grains are common.  
Sericite content increases with mylonitization.

Mylonitic Max Patch Granite - Light to medium gray with moderate 
orange pink megacrysts of potassium feldspar and moderate yellow 
green epidote alteration of plagioclase; inequigranular; medium- to 
coarse-grained; weakly foliated to foliated;  mylonitic; composition 
varies from granitic to dominantly granodioritic.

CATACLASTIC AND MYLONITIC UNITS1

Copperhill Formation - Megagraywacke of coarse-grained facies 
dominates, interlayered with lesser amounts of granule graywacke 
metaconglomerate, schist, and gray to dark-gray metasiltstone. 
Thickness 900 m.

unnamed slate unit - Dominantly dark-gray to gray sulfidic phyllite, 
interlayered with highly metamorphosed fine-grained rocks, 
feldspathic graywacke, and minor argillite. Thickness 750 m.

Thunderhead Sandstone - Dominantly composed of graded beds 
1.5-7.5 m thick, with smallpebble conglomerate or coarse sandstone 
at base, grading upwards through medium and fine-grained 
sandstone, to silty or arigllaceous rocks at the top. Generally thick to 
massively bedded. Rare boulder conglomerates may contain clasts 
up 2 m in diameter. Maximum thickness <4000 m.

Elkmont Sandstone - Fine to coarse-grained sandstone with 
interbedded granule to large-pebble conglomerate, coarse-grained 
graywacke, and finely laminated black to dark gray slate and 
siltstone forming layers up to 30 m thick. Clasts of coarser-grained 
units include abundant vein quartz, dark gray quartz, feldspar, and 
rutilated blue quartz up to 2 mm in diameter. Maximum thickness 
<1500 m.   

Rich Butt Sandstone - Massively bedded, unsorted, commonly 
graded feldspathic sandstones with interbedded dark argillite. 
Gradationally overlies the Pigeon Siltstone at the top of the Snowbird 
Group. Thickness 200-600 m.

Webb Mountain Sandstone - Consists of thick graded beds of 
coarse dirty feldspathic sandstone, thinner nongraded beds of 
medium and coarse sandstone, and dark gray slate and 
metasiltstone. Sandstone and metapelite are of approximately equal 
amount, each dominating parts of the division. Thickness ~850 m.
Lower slate member - Dominated by fine to medium-grained gray 
feldspathic sandstone, with few layers thinner than 15 cm or thicker 
than 1 m. The sandstone is poorly sorted with much matrix, some 
beds are laminated and others are massive. No graded beds 
observed. Thinner beds of dark-gray slate and finely sandy 
metasiltstone alternate with the sandstone beds and dominate parts 
of the sequence. Thickness 200-300 m.

Pigeon Siltstone - An interbedded sequence of metagraywacke, 
metasiltstone, and slate.  Metagraywacke - medium light gray to 
medium dark gray; fine- to coarse-grained; poorly sorted; thin- to 
medium-bedded.  Metasiltstone - dark gray to olive black to greenish 
black; laminated to rhythmically banded.  Slate - grayish black to 
brownish black; laminated; sulfidic.  

Roaring Fork Sandstone - A variably interbedded sequence of 
metasiltstone,  metagraywacke to meta-arkose, and slate.  
Metasiltstone - light bluish gray to dark greenish gray; fine- to coarse-
grained siltstone, but ranging to fine-grained sandstone. 
Metagraywacke - bluish gray to light brownish gray; medium- to 
coarse-grained; well-sorted; bedding ranges from several decimeters 
to about one meter thick; locally graded and cross-bedded.

Longarm Quartzite - Dominantly meta-arkose and 
metasubgraywacke, with subordinate metagraywacke, metasiltstone 
and slate.  Meta-arkose and metasubgraywacke - pinkish gray to 
grayish pink, mottled with white to very light gray quartz and grayish 
pink to grayish orange pink feldspar grains; coarse- to very coarse-
grained, locally pebbly; thick-bedded. Interbedded throughout the 
sequence is dark greenish gray metagraywacke, grayish olive 
metasiltstone, and grayish black to brownish black slate. 

Wading Branch Phyllite - Phyllite interbedded and gradational with 
arkosic metagraywacke and granule to pebble metaconglomerate.  
Phyllite - olive gray to dark gray; fine grained; lepidoblastic to 
mylonitic; laminated to thin bedded. Arkosic metagraywacke - dark 
yellowish brown to olive gray; fine-to coarse-grained; angular to 
subrounded; poorly sorted; locally graded.
Arkose member - Arkose interbedded with metagraywacke, granule 
conglomerate, phyllite, and a rare basal maroon silty metashale.  
Arkose - Light olive gray, mottled with moderate reddish orange to 
pinkish gray; medium-to coarse-grained; poorly sorted;  angular to 
subrounded fragments; locally graded; medium-to thick-bedded.

Pinelog Formation - Thick sequence dominated by poorly-to-
moderately sorted, coarse-grained, mostly matrix supported 
quartzofeldspathic rocks, including metaquartzwacke, feldspathic 
and arkosic metawacke, subgraywacke, pebbly metasandstone, and 
granule and pebble metaconglomerate, with minor metapelite and 
metadiamictite. Thickness 250-1100 m.

Tallulah Falls Formation (undivded) - Composed dominantly of 
metagraywacke-biotite gneiss in the lower and upper portions, which 
are sometimes separated by a thin (<100 m) aluminous schist 
member.
Upper member - Dark gray medium-grained metagraywacke and 
minor muscovite-biotite schist with veins and layers of quartz and 
quartz feldspar. Metagraywacke layers range from 5-15 cm thick, 
schist layers range from a few millimeters to a few centimeters thick. 
Minor sulfide minerals are also present in the metagraywacke and in 
veins.
Aluminous schist member - Silver or light-gray to dark-gray 
aluminous schist. Presence of kyanite or sillimanite is the principal 
characteristic used to separate it from the much thicker 
metagraywacke-biotite gneiss units that above and below it.
Lower member - Light to dark-gray metagraywacke-biotite gneiss 
and two mica schist unit that contains more amphibolite and 
amphibole gneiss than the upper member. Where mica content is 
high, the lithology is coarser-grained and schistose.

Bakersville Metagabbro - Typically brownish black to greenish 
black; sub-ophitic to blastophitic modified to nematoblastic, locally 
lepidoblastic to mylonitic; medium- to very coarse-grained; slightly 
foliated to massive; locally altered to amphibolite and biotite-chlorite 
schist; weathers spheroidally. Where porphyritic, the phenocrysts are 
plagioclase. Numerous small dikes and sills are locally present, but 
most are too small to depict at map scale.

Max Patch Granite - Exhibits a wide range of compositions from 
granite to quartz monzodiorite to amphibole-bearing quartz diorite - 
light gray, variably mottled with pale pink and pale green; coarse-
grained; equigranular to slightly megacrystic; granoblastic; weakly 
foliated to massive; the green coloration of the plagioclase is a result 
of saussuritization; granite typically consists of potassium feldspar, 
plagioclase, quartz, biotite, epidote group minerals,  sericite, 
hornblende, and traces of zircon, apatite, carbonate, and opaque 
minerals.

Amphibolite Xenoliths - Mottled greenish black and yellowish gray; 
equigranular; medium-to coarse-grained; nematoblastic to 
granoblastic, locally mylonitic; foliated (distinct banding is common); 
xenolithic lenses and pods. Original plagioclase component of 
amphibolite is thoroughly retrograded to epidote.

METAPLUTONIC AND METAVOLCANIC UNITS1

Rabun Granodiorite - Dominant lithology is medium to coarse-
grained porphyritic granodiorite, grading to K-feldspar-poor 
monzogranite and commonly cut by aplite and small pegmatite 
dikes.
Fine-grainded phase - Finer-grained, inequigranular rocks, 
including trondhjemite and diorite, are less common than the 
coarser-grained main granodiorite phase.

Spring Creek Granitoid Gneiss - A heterogeneous 
metamorphosed igneous unit dominated by biotite granitic gneiss 
interlayered with biotite granodioritic gneiss, biotite quartz dioritic 
gneiss, amphibolite, biotite gneiss, and biotite schist.  Granitoid rock 
types are light gray, mottled with pinkish gray to pale reddish brown; 
medium- to coarse-grained; equigranular to inequigranular; 
granoblastic to lepidoblastic, locally mylonitic; poorly foliated to 
foliated; massive to medium-layered.

Amphibolite - Dark greenish gray to greenish black to brownish 
black; fine- to coarse-grained; nematoblastic to lepidoblastic; well 
foliated; thin- to medium-layered; consists primarily of hornblende, 
plagioclase, epidote-group minerals, and accessory opaque 
minerals.  Where retrogressed, biotite replaces hornblende as the 
dominant mafic phase.  Thin interlayers of biotite-rich gneiss and 
schist within the Spring Creek most likely represent retrogressive 
equivalents of amphibolite.

Garnet Rich Granulite Gneiss - Very light gray to light gray to 
yellowish gray; equigranular to inequigranular; granoblastic, locally 
mylonitic; weakly foliated to foliated; medium layered to massive; 
garnet is abundant and characteristic in most folia and is visually 
estimated to be present in amounts up to 20%.

Quartz Monzodioritic Granulite - Pale brown to brownish gray with 
grayish orange pink mottling; equigranular; granoblastic; fine- to 
coarse-grained;  weakly foliated to foliated; medium layered to 
massive.

Tonalitic Granulite - Light gray to dark gray to dark greenish gray; 
equigranular; granoblastic, locally mylonitic; fine- to coarse-grained;  
weakly foliated to foliated; medium layered to massive.

Sally Free mafic complex
Metagabbro and amphibolite - Sparse, poorly foliated, dark-green 
to dark-gray, medium-grained, equigranular metagabbro with minor, 
well-foliated amphibolite. 

Felsic gneiss and amphibolite - Well foliated, strongly lineated, 
medium to coarse-grained with felsic gneiss with hornblende 
commonly occuring as porphyroclasts and as distinct bands. Well-
foliated, amphibolite present locally.
Felsic tuff - Intermediate felsic gneiss, moderately foliated, coarse-
grained, and inequigranular with elliptical porphyroclastic augen, 
composed predominantly of quartz and some plagioclase. Locally 
migmatitic and contains both fine-grained biotite/hornblende gneiss 
and coarse-grained felsic gneiss leucosome.

Grenville Basement (undivided) - 1.2-0.9 Ga augen and flaser 
gneiss of granite, quartz monzonite, and granordiorite composition, 
minor amphibolite, layered quartzose, muscovitic and biotitic gneiss. 
Thickness unknown.

Wiley Gneiss - Coarse-grained feldspar-quartz-biotite-muscovite 
augen gneiss, with augen composed of microcline, with accessory 
apatite, zircon, clinozoisite, tourmaline, garnet, and opaque minerals. 
Typically mylonitic and contains strong penetrative S-C foliation.

Sutton Creek Gneiss - Varies from light-gray, fine to medium-
grained uniformly foliated microcline-oligoclase-quartz-biotite 
granitoid containing relict igneous texture to banded garnet an 
amphibole bearing varieties.

Wolf Creek Gneiss - Consists predominantly of light-gray, fine to 
medium-grained, strongly foliated microcline-oligoclase-quartz-biotite 
granitoid closely resembling the Sutton Creek Gneiss, and a 
megacrystic phase that consists of microcline, plagioclase, quartz, 
and biotite.
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DESCRIPTION OF MAP UNITS

Maynardville Limestone - Medium gray, medium-bedded limestone 
and dolomite. Thickness 45 m.
Lower Conasauga Group
Consists of Pumpkin Valley Shale, Maryville Limestone, Nolichucky 
Shale (gray and green shale). Thickness 300 m.

Rome Formation - Purple and green, thin to medium-bedded 
siltstone and shale with occasional sandstone and limestone. 
Thickness 500 m.

Shady Dolomite - White to blue-gray dolomite with some 
argillaceous limestone and silt. Thickness 300 m.

Chilhowee Group - Vitreous quartz arenite in the upper formations 
to feldspathic sandstone, graywacke, and conglomerate in the lower
formations. Thickness 1500 m.

SEDIMENTARY UNITS (CONT.)
Wilhite Formation (continued)
Upper metasiltstone and slate member - Coarse-grained, light to 
dark gray to greenish or bluish-gray to grayish green, banded 
metasiltstone and bodies of dark gray to light greenish gray slate and 
silty slate. Thickness 100-300 m.  
Ankeritic metasiltstone member - Ankeritic metasiltstone and fine 
to medium-grained metasandstone. Ankerite occurs as pink to tan 
irregularly shaped aggregates and anhedral to euhedral rhombs up 
to 2.5 mm in size, commonly weathered to limonite. Thickness 120-
520 m.
Lower metasiltstone and slate - Coarse-grained, light to dark gray 
to greenish or bluish-gray to grayish green, banded metasiltstone 
and bodies of dark gray to light greenish gray slate and silty slate. 
Thickness 200-400 m.

Shields Formation - Composed dominantly of interbedded 
feldspathic conglomerates, graywackes, and sandstones. Commonly 
lacks  graded beds. Sandstones and conglomerates are interbedded 
with argillaceous units that are often lensatic in nature. Thickness 
400-600 m.
Slate of Richardson Cove - Laminated to obscurely bedded slate, 
with shiny cleavage and alternating silty and shaly layers. Mostly 
medium to dark-gray, although some are greenish gray. Minor 
sandstone, coarse and gritty, exposed in beds a gew cm to 3 m thick. 
Conglomerate layers extremely uncommon. Thickness 300-400 m.
Conglomerate member - Clasts composition dominated by vein 
quartz pebbles up to 3 cm in diameter, with less amounts of smoky 
quartz, carbonate, dark gray or black slate and siltstone in a 
feldspathic sandstone matrix. Blue quartz clasts rarely present. 
Maximum thickness <200 m. 

Licklog Formation - Sequence of siltstone and shale or slate, with 
some fine tocoarse sandstone and quartz pebble conglomerate. 
Exposed only on NW edge of Ocoee Series. Minimum thickness 80 
m.

Dean Formation - Abundant beds of massive pebble graywacke 
metaconglomerate, along with granule graywacke 
metaconglomerate, interlayered with equal amounts of dark gray 
slate and siltstone. Thickness
800 m.
Upper conglomerate and graywacke member - Composed 
dominantly of granule to pebble conlgomerate and feldspathic 
graywacke. Approximately 10-12 % co the outcrops are calcareous. 
Clasts consist of subrounded white quartz and rutilated blue quartz, 
black slate chips, and lesser amounts of subangular plagioclase 
andn potassium feldspar in chlorite rich matrix. Thickness 120-400 
m.
Middle slate and metasiltstone member - Light gray to dark gray, 
banded sulfidic metasiltstone, and dark gray to black, sulfidic and 
variably graphitic slate. Thickness 100-450 m.
Lower conglomerate and graywacke member - Dominantly 
medium-gray, thin to thick-bedded, quartz granule to pebble 
metaconglomerate and fine to very coarse-grained metagraywacke. 
Thickness 250-400 m.

Ammons Formation - Metasandstone with abundant metasiltstone 
and muscovite schist, minor calc-silicate granofels and 
porphyrblastic muscovite schist.
Thickness 1200-1500 m. 
Horse Branch Member - Medium gray to black, sulfidic and 
graphitic,medium to coarse-grained feldspathic graywacke
interbedded with dark gray to black, sulfidic,graphitic slate, and 
metasiltstone. Thickness 50-200 m.

Anakeesta-Wehutty Formations - Gray to dark-gray sulfidic phyllite 
and gray sericite to muscovite schist interlayered with dark-gray slate 
and garnet muscovite
schist, One quarter metagraywacke. Minimum thickness 1200 m.

Grassy Branch Formation - Predominantly feldspathic 
metagraywacke, quartz pebble metaconglomerate, and laminated 
schist. Substantial changes in thickness and lithology common along 
strike. Thickness 90-300 m.

Copperhill Formation - Megagraywacke of coarse-grained facies 
dominates, interlayered with lesser amounts of granule graywacke 
metaconglomerate, schist, and gray to dark-gray metasiltstone. 
Thickness 900 m.

SEDIMENTARY AND METASEDIMENTARY UNITS (CONT.)1

META-INTRUSIVE UNITS1

Shope Fork-Chunky Gal Mountain thrust sheet (Cowrock and
Cartoogechaye Terrane)

Coweeta Group

Coleman River Formation

Ridgepole Mountain Formationrmf

crf

Coweeta Group-Tallulah Falls Formation
(Undivided)

Metasandstone-pelitic schistcrtf

Chattahoochee-Holland Mountain thrust sheet (Tugaloo terrane)

Long Branch Window

ofss Metasandstone (Otto Formation)

mq Muscovite quartzite

Basement Orthogneiss

ogn Intermediate-anorthositic orthogneiss

fg Foliated massive felsic orthogneiss

Plutonic and Metavolcanic Units

am Amphibolite

um Ultramafic bodies

mg Metagabbro

Fine-grained phase

Looking Glass Granite (380 Ma)

Rabun Granodiorite (374 Ma) megacrystic phase

Pink Beds Granite (383 Ma)

Whitesides Granite (Quartz diorite-466 Ma)

Dr

Drf

Dlg

Dp

Ows

Quartz diorite (Age unknown)qd

Pegmatitepg

Calcsilicate quartzitecq

Tallulah Falls Formation

Quartzitetfq

Tallulah Falls Formation (Upper)tfu

Aluminous schisttfa

Tallulah Falls Formation (Lower)tfu

Migmatitetfm

Amphibolitetfam

Ultramafic bodiesum

Muscovite schistms
Basement

Sutton Creek Gneiss (1.103 Ga)Ysc

Wiley Gneiss (1.169 Ga)Yw

Toxaway Gneiss (~1.2 Ga)Yt

Wolf Creek Gneiss (1.103 Ga)Ywc

Plutonic Units

Eastern Blue Ridge

35°30' 35°30'

34°30'34°30'

34°

Blue Ridge Basement Complex

Zbg

(A)
(B)

Fig. 1 - (A) Major tectonic elements of the southern Appalachians. SMW - Sauratown Mountains Window. GMW - Grandfather Mountain Window. PMW - Pine Mountain 
window. SRA - Smith River allochthon. (B) Tectonic elements of the southern Appalachian Blue Ridge from northern Georgia to northwestern North Carolina with black 
outline indicating location of map. g - mostly Grenvilian orthogneisses. mh - Mars Hill terrane. DGB - Dahlonega gold belt. GMW - Grandfather Mountain window. FM - 
Fort Mountain massif. SC - Salem Church massif. C - Corbin massif. TR - Trimont Ridge massif. TFD - Tallulah Falls dome. TD - Toxaway dome. Ct. terr. - 
Cartoogechaye terrane. AA - Alto allochthon. An - Anderson. BCF - Brindle Creek fault. BFZ - Brevard fault zone. FF - Forbush. MF - Marion fault. MSF - Mill Spring fault. 
PMF - Paris Mountain fault. RF - Ridgeway fault. SMF - Six Mile fault. WLF - Walhalla fault. Name Ordovician (purple) and Ordovician (?) (lighter purple) granitoids: Och 
- Caesers Head. Od - Dysartsville. Oh - Henderson. Ot - Toccoa. an - Antreville. st Starr. Others in the western Inner Piedmont colored lighter shades of purple. Silurian 
granitoid: Sbc - Brooks Crossroads. Devonian and Devonian (?) plutons (light blue): Drf - Rocky Face. Dt - Toluca. Dwt - Walker Top. sm - Sandymush. Mississippian 
granitoids: Mc - Cherryville Mgc - Gray Court. Mrr - Reedy River. Pennsylvanian granitoids: Pe - Elberton. Ppm - Pacolet Mills. (Carolina terrane). Towns: Gr - Greenville. 
Gs - Gainesville. Gw - Greenwood. Hk - Hickory. Hv - Hendersonville. Mg - Morganton. Sh - Shelby. (Modified from Hatcher, ?????) 

Fig. 2 - (A) Diagramattic NW-SE cross section across the Tennessee-North Carolina Blue Ridge at the approximate latitude of Sylva and Cherokee, North 
Carolina. (B) Stacking and estimated displacements of thrust sheets and acreted terranes. CHM - Chattahoochee-Holland Mountain fault. GS - Great Smoky 
fault. GC - Guess Creek fault. G - Greenbrier fault. H - Hayesville fault. MC - Miller Cove fault. S - Saltville fault. (Modified from Hatcher, ?????)

ft

Hornblende metagraniteYhg

Max Patch GraniteYm

Meta-Intrusive Units

Metaplutonic and Metavolcanic
Basement Units

Bioite granitoid gneissYbg

Layered biotite granitic gneissYbgl

Migamatitic biotite-hornblende gneissYbhg

Altered ultramafic rockuma

Amphiboliteam

Granulite gneissYgg

Fault-Related

Cataclasite

Sericitic Mylonite

Mylonitic Snowbird Group

Protomylonitic Max Patch Granite

Protomylonitic Max Patch Granite

Pzct

Pzmy

Ysmy

Ymp

Ymmy

SEDIMENTARY AND METASEDIMENTARY UNITS (CONT.)1

1Some of the descriptions above were wholly or partially derived from published map 
descriptions of the North Carolina Geological Survey Spring Creek and Lemon Gap 
7.5 minute geologic quadrangles.
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ZCscs Coarse sandstone and pebble conglomerate
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Dixon Mountain Member

Shields Formation

Licklog Formation
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Metcalf Phyllite

Pigeon Siltstone

Roaring Fork Sandstone

Longarm Quartzite

Wading Branch Formation

Pinelog Formation

Arkosic member

Zpl

Zrb Rich Butt Sandstone

Zwc Walden Creek Group (undivided)

Zsg Snowbird Group (undivided)

Zgs Great Smoky Group (undivided)

Upper memberZwyu
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Slate memberZrbp

Murphy Group (undivided)Omu

Otto Formation - Divided into five units; aluminous schist, 
metasandstone and schist, quartzite/metasandstone and schist, 
amphibolite, and hornblende gneiss.
Metasandstone and schist members - Biotite-muscovite schist and 
metasandstone, with sparse amphibolite. Schist is silver to gray and 
fine to coarse-grained containing locally abundant kyanite and trace 
amounts of staurolite. Metasandstone is commonly gneissic, light to 
dark-gray, fine to medium-grained, and quartz dominant with localy 
abundant staurolite.
Aluminous schist member - Contains pelitic schist, metasandstone, 
and quartzite, with variable amounts of amphibolite. Schist is silver to 
light-gray and fine to coarse-grained containing abundant muscovite 
and quartz ad locally abundant kyanite and staurolite.
Amphibolite - Well foliated, dark-green to black, and fine to medium-
grained similar to amphibolite within the Sally Free mafic complex.
Muscovite quartzite - Fine-grained, light to medium-gray, 
quartzite/metasandstone with locally abundant muscovite schist.
hornblende, and traces of zircon, apatite, carbonate, and opaque 
minerals.

Coleman River Formation - Interlayered metasandstone, quartz-
feldspar gneiss, and pelitic schist with minor calcsilicate quartzite and 
amphibolite.

Ridgepole Mountain Formation - Clean quartzose metasandstone, 
garnetiferous muscovite and biotite schists, some conglomerate, and 
lesser amounts of calc-silicate quartzite than occur in the Coleman 
River Formation.

SEDIMENTARY AND METASEDIMENTARY UNITS (CONT.)1

TOCCOA

COMMERCE

Fig. 3 - Topographic index map of showing the 1:100,000 
topographic quadrangle maps used to construct the base of 
the geologic map. All data was compiled at 1:100,000 or 
smaller scale prior to 62.5% scale reduction which produced 
the present 1:160,000 scale topographic base on the geologic 
map. Maps were assembled in Adobe Illustrator using Map 
Publisher plug-ins. Map projection is Universal Transverse 
Mercator zones 16 and 17 on the North American Datum 
(NAD 27). TVA and USGS digital raster graphic (DRG) maps 
were trimmed, color removed, converted to 8-bit grayscale, 
and bitmapped after being assembled to the present 
configuration. After rescaling, entire map (base and geologic 
map) was rotated clockwise 42° in to final configuration. 

ZONE 16 ZONE 17

ZONE 16 ZONE 17

Late Paleozoic (Alleghanian) thrust faults and faults of unknown age.

Hayesville-Soque River fault system - Early Paleozoic (Taconic suture?)

Chattahoochee-Holland Mountain fault system - Middle Paleozoic (Neoacadian?)

FAULT EXPLANATION

Dunn Creek fault system - Early Paleozoic (Taconic?)

Greenbrier fault system - Early Paleozoic (Taconic?)

Allatoona fault system - Early Paleozoic (Taconic suture?)

Brevard fault zone - Early Paleozoic-Late Paleozoic
Thrust and dextral strike-slip motion

Reactivated Dunn Creek fault system - Late Paleozoic (Alleghanian)

Rabbit Creek fault system - Early Paleozoic (Taconic?)
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