
0

6

3

72

6

7

9

8 8

8

0

74

58

65

45

42

50

68

50

21

83
64

85

62

85

15 50

80

82

68

76

55

58

65

47

48

25
45

72

58
65

72

82

4080

70

50

83

72

75
6570

85

80 70

80

85

8085

75 82
85

85
87

80

7583

75
72

85

82

53

58

65

72

75

80

83

85

85

85

85

85

85

39

52

80

6762
65

38

10

14

50

61

89

74 79

66

36
60 26

6067

57

60

73

85 57

31

86

74

40

74

69

50

58

30

88
72

82

50
77

79

88
23

65

70

64

55

80

73

84
84

59

88

70

8285

82
85

78

4558

68

8067

13

41

35
64

70

54

12

80

66

85

58

55

58

68

83

80
65 64

75

40

30

80

7172

62

68

73

45

70

44

81

48

80

80

86

76

65

63

49

81

74

81

82

76

68

82

84

76

83

82

49

58

50

65

79
88

71

84

89

68

50

82

54

80

72

84

80

44

80

75

8176

38

85

56

63

61 73

57
70

80

42

52

74

80

76

33

73

78

71

86

77

49

85
53

86

85

83

82

86

40

57

67

84

82

77

60

54

45

58

80

64

78

49

86

80

55

74 74

70

84

71

72

71

81
66

52

78

81

5965

68

85

87

85 80

67

80

79

88

74

64

883674

77

47 65

78

59
70

70

73

85

35

64

86

51

84

34

74

69

82

32

80

34

64

78

46
34

68

51

82

55

60

67

3360

30 38

62

17

35

4055

64

85

25

50

60

57

27

41

24
20

15

40

36

27 52

34

25
22

24
25

76

55

32 62

34

35

25

67

25

45

25

43

48

43

86

79

64

52

43

43

74

73

11

62

26

70

75

70

75

60

60

70

37

65 80

82

57

57

32

27

65

79

65

77

79

77

76

77
77

58

74

42

71

49

75

71

16 12

16

28

13
20

25 1428
2545

6829 15

20

15
80

2265
12

12
25

36

65

33 366068

61

184840

40 2645 40
60

70
17

60
40

50

75

74
60

65

26
4378

25

85

40
62

39
6577

8075 65

24

85

65

75
81

48

60
70

85

80

60

83

73

78

43

85

82

85

80

7183

70

88

67

82

86

80

72

73
50

74

76
29

76

77

84

84

87

12

16

82

80

53

66

75

68

79

70

78

84

75

70

60

80

73

85

63

85

63

76

6078

42
72

85

85

80

85

80

52

55

75

85

80

70

55

86

75

82

80

75

85

78

60

70

78

66

76

80

74
85

70 80

85

75

74

82

30

35

18

80

53

85
76

85

80

60

55
85

85

60

65

85

70
75

78

84

54

80

80

85

34 52

80

80

80

75

80

77

80

56
84

65

50

75

80

78

68

85

29

44

80

64

63
50

75

54

84

68

85

45

62

80

80

50

70
80

85

55

80
55

55

83

85

4

5

30
60

56

83

75

74

63

83 87

72

78

63

78

86

71

68

47

53

82

76

80

80

85
84

78 76

85

83

38

63 77

74

83

71

85
83

86

77

64

56

80

84

59

87

68

78

70

64
86

57

85 73
82

73

72
73

77

68

80

89

15

56

59

41

68

44

70

84

82

37

40

55

15

70 56

55

20

12

60

78

64 78

77

73

70

5150

76

49

7084

80

86

38 20

55

85 80

72

75

13

16

15

71

80

70

85

85

85

74
70

80

80

57

77

78

6870

80

82

84
80

11

66

85

70

80

85

45

80

85

85
55

80
80

85

44

37

78   15' 00"

Tphms

Tphms

Tphms

Tphms

Tphms

Tphms

Tphms

Tphms

Tphms

Tphms

Tphms
Tphms

Tphms

Tpfms

Tpfms

Tpfms

Tpfms

Tpfms

Tpfms

Tpgrv

Tpgrv

Tpgrv

Tpfms

Tphms

Tphms

Tphms

Tphms

Tphms

Tphms Tphms

?Pzlp

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd
Jd

Jd
Jd

Jd

Jd

Jd

Jd2

Jd2

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd2

Jd2

Jd Jd

Jd
Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd
Jd2

Jd2

Jd

Jd2

Jd2Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Jd

Qal

Qal
Qal

Qal Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal Qal

Qal

Qal

Qal

Qal

Qal Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Tphms

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Qal

Tphms

Qal

Qal

pv

Cpu

Qal Qal
Qal

Jd
Jd2

36   15' 00"

78   15' 00"

36   15' 00"

36   00' 00"
36   00' 00"

78   30' 00"

78   30' 00"

Jd

?
? D

U

Qal

Qal

Qal
Qal

Qal

pv

D
U

D
U

LAKE
ROYALE

40
0

50
0

30
0

200

300

300

40
0

200

300

200

400

30
0

30
0

200

300

30
0

300

300

500

400

400

300

300

200

30
0

400

200

300

400

200

400

30
0

200

300

400

30
0

300

400

400

300

300

200

400

300

20
0

300

300

400

40
0

30
0

40
0

30
0

400

300

400

300

300

400

300

400

300

400

400

300

300

300

40
0

40
0

200

20
0

300

300

300

30
0

20
0

300

400

300

400

300

400

300

300

20
0

20
0

300

300

20
0

300

300

400

400

300

300

200

300

30
0

20
0

400

300

30
0

200

300

300

200

30
0

400

30
0

300

400

300

400

300

300

400

300

300

300

300

40
0

30
0

30
0

30
0

400

300

300

40
0

300

300

300

400

300

300

20
0

40
0

500

300

300

300

300

400

300

300

30
0

400

30
0

400

200

400

400

300

300

400

400

300

40
0

200

200

300

30
0

400

300

200

300

300

30
0

200

300

40
0

300

50
0

400

30
0

40
0

400

300

300

30
0

30
0

300

300

300

300

30
0

200

300

300

30
0

30
0

200

300

30
0

30
0

300

200

400

20
0

300

30
0

400

200

20
0

300

200

300

300

400

400

300

400

30
0

400

300

400

400

400

300

400

300

200

300

300

400

500

300

40
0

200

30
0

400

300

300

30
0

40
0

20
0

300

300

300

30
0

40
0

300

30
0

30
0

40
0

30
0

50
0

300

400

40
0

400

300

20
0

30
0

400

400

300

300

500

40
0

400

20
0

200

300

30
0

300

20
0

400

300

300

400

200

30
0

300

400

300

300

200

300

30
0

30
0

400

200

400

200

400

300

400

300

500

30
0

200

40
0

400

300

300

30
0

400

30
0

30
0

400

30
0

30
0

30
0

200

300

300

300

300

300

30
0

300

200

400

30
0

400

300

40
0

300

300

200

300

300

400

300

300

300

300

200

500

400

300

30
0

200

300

40
0

300

300

300

300

400

20
0

30
0

400

30
0

300

40
0

300

300

30
0

300

400

200

20
0

400

300

300

200

300

300

300

400

300

40
0

400

20
0

300

300

200

200

20
0

400

300

300

30
0

300

400

400

40
0

300

400

30
0

40
0

400

300

40
0

300

300

20
0

400

200

300

30
0

200

40
0

300

300

300

300

400

400

400

300

20
0

30
0

40
0

400

30
0

400

40
0

300

40
0

300

300

300

400

30
0

300

300

20
0

400

300

300

300

300

300

300

400

200

400

200

300

300

300

200

300

400

400

300

30
0

50
0

300

20
0

300

300

30
0

20
0

300

300

200

300

300

30
0

400

40
0

300

300

30
0

300

30
0

30
0

30
0

300

300

30
0

300

400

400
40

0

40
0

300

400

300

400

300

30
0

40
0

30
0

200

300

300

200

200

20
0

400

500

300

300

300

30
0

20
0

300

300

400

300

400

40
0

300

400

300

20
0

400

300

400

400

300

30
0

30
0

300

30
0

300

300

40
0

400

200

30
0

300

200

30
0

300

300

300

200

300

20
0

300

300

300

300

200

400

400

300

30
0

20
0

20
0

400

400

300

300

30
0

30
0

400

400

300

400

30
0

40
0

40
0

300

500

30
0

300

300

300

30
0

200

400

30
0

40
0

300

400

30
0

300

300

20
0

200

200

300

300

300

300

400

300

30
0

300

500

400

30
0

400

300

40
0

300

300

30
0

300

300

200

400

300

30
0

30
0

300

30
0

400

300

300

200

300

20
0

200

30
0

40
0

500

500

30
0

200

300

400

300

400

300

20
0

20
0

300

200

300

200

30
0

300

40
0

40
0

30
0

400

300

300

400

40
0

300

300

40
0

300

30
0

300

Geologic Map of Franklin County, North  Carolina
Bedrock G e ology by:  

Edward F. S toddard, S te phe n Fuemmeler, Timothy W . Clark, J. Alexande r S pe e r, W illiam S . G rimes, David E. Blake,
Kenne th R. Robitaille, Randy Bechtel, Benjamin D. G rosser, P. Albert Carpenter, Robe rt H. Carpente r, Amanda L.P. Be audoin,
Chris G illiam, G eorge Antczak, Cindy M. P hillips, Channa W itanachchi, Amy N . W ard, P aul F. Farris, and D. P arker S prinkle, II

2015

Digital representation by Michael A. Medina, Heather D. Hanna and Philip J. Bradley

Base map information: Base map is a composite of the 
U S G S  G eoP DF 7.5-minute quadrangles covering the county.  

Air photo, map collar, ele vation contours and sele ct fe ature s re move d. 

N orth Carolina S tate P lane N AD 83 me ters coordinate syste m,
Lambert Conformal Conic proje ction

Disclaimer:
T his map has be e n re view e d inte rnally for

conformity with the N orth Carolina G e ological S urve y
e ditorial standards. Furthe r revisions or corre ctions to

this map may occur. 

T his geologic map was funde d in part by the U S G S  N ational Cooperative G eologic Mapping P rogram.
T he vie ws and conclusions containe d in this docume nt are those of the authors and should not be inte rpre te d
as ne ce ssarily re pre senting the official policies, either expresse d or implie d, of the U .S . G ove rnment.
T his map and explanatory information is submitte d for publication with the unde rstanding that the
U nite d S tate s G ove rnment is authorize d to re produce and distribute re prints for governme ntal use.

Allmendinger, R. W ., Cardozo, N . C., and Fisher, D., 2012, S tructural G eology Algorithms: V e ctors & T e nsors:  Cambridge, England, Cambridge U niversity P re ss, 289 p.
Becker, S . W ., and S . S . Farrar, 1977, T he Rolesville batholith, in Costain, J.K., G lover, L., III, and S inha, A. K., e ds., Evaluation and T arge ting of G e othe rmal Energy Resources in the S outhe astern U nite d S tates: U . S . Departme nt of Commerce N ational T e chnical Information S e rvice V P I&S U -5103-3, p. A53-A77.
Blake, D. E., 1986, T he G e ology of the G rissom Area, Franklin, G ranville, and W ake Counties, N orth Carolina:  A S tructural and Me tamorphic Analysis:  (unpublishe d M. S . T he sis), N orth Carolina S tate U niversity, Raleigh, N orth Carolina,  300 p.
Blake, D. E., E. F. S toddard, P. J. Bradle y, and T. W . Clark, 2012, N e oprote rozoic to Mesozoic pe trologic and ductile-brittle structural relationships along the Alleghanian N utbush Cre ek fault zone and De e p River T riassic basin in N orth Carolina, in Eppes, M. C., and M. J. Bartholome w (e ds.), From the Blue Ridge to the Coastal P lain:  Field Excursions in the S ou the aste rn U nite d S tate s:  G eological S ocie ty of America Field G uide 29, p. 219-261.
Boltin, W .R. 1985, G e ology of the Hollister 7 1/2-minute quadrangle, W arren and Halifax counties, N orth Carolina: Me tamorphic transition in the Easte rn slate be lt:  (M.S . the sis), N orth Carolina S tate U niversity, Raleigh, N orth Carolina, 87 p.
Boltin, W . R., and E. F. S toddard, 1987, T ransition from Easte rn S late belt to Raleigh belt in the Holliste r are a, e aste rn N orth Carolina Pie dmont: S outhe aste rn G eology, v. 27, p. 185-205.
Cardozo, N ., and Allme ndinger, R. W ., 2013, S pherical proje ctions with O S X S tereone t: Computers & G e oscie nces, v. 51, no. 0, p. 193 - 205.
Caslin, L. A., 2001, Age and significance of the Falls le ucogneiss:  (M.S . thesis), N orth Carolina S tate U niversity, Raleigh, N orth Carolina, 38 p.
Clark, T. W ., 1992, Evidence for Multiple Intrusions in the Castalia P luton, N orth Carolina:  First Annual N . C. S tate U niversity U ndergraduate Rese arch S ymposium (http://www.ncsu.e du/ugrs/2008_S pring/past_win.htm)
Coler, D. G ., and S . D. S amson, 2000, Characte rization of the S pring Hope and Roanoke Rapids te rrane s, S outhe rn Appalachians:  A U -P b geochronologic and N d isotopic study:  G e ological S ocie ty of America Abstracts with P rograms, v. 32, N o. 1, p. 11-12.
Corbitt, C. L., 1987, P e trography and geochemistry of the me tase dime ntary/me tavolcanic host rocks and associate d gold deposits at the P ortis G old Mine, Franklin County, N orth Carolina (M. S . thesis), East Carolina U niversity, G re enville, N orth Carolina, 99 p.
Farrar, S .S ., 1985a, S tratigraphy of the northe aste rn N orth Carolina Pie dmont: S outhe aste rn G e ology, v. 25, p. 159-183.
Farrar, S .S ., 1985b, T e ctonic evolution of the e aste rnmost Pie dmont, N orth Carolina: G e ological S ocie ty of America Bulle tin, v. 96, p. 362-380.
Fullagar, P.D., and J. R. Butle r, 1979, 325 to 265 m.y. old granitic plutons in the P ie dmont of the southe aste rn Appalachians:  American Journal of S cie nce, v. 279, p. 161-185.
Fue mme le r, S ., 2004, G e ologic map of the (northe rn half of the) G old S and 7.5-minute quadrangle, Franklin and W arre n Counties, N orth Carolina (scale 1:24,000):  N orth Carolina G e olgical S urve y O pe n File Map.
G aughan, A., 1999, Conditions of e mplace me nt of the Rolesville batholith, easte rn Piedmont, N orth Carolina:  A study of the contact aure ole:  (M.S . thesis), N orth Carolina S tate U niversity, Raleigh, N orth Carolina, 102 p.
G aughan, A., and E. F. S toddard, 2003, Contact aure ole of the Rolesville batholith, e astern N orth Carolina Piedmont:  P e trology and implications:  S outhe aste rn G eology, v. 42, p. 19-46.
G oldbe rg, S . A., 1994, U -P b geochronology of volcanogenic te rrane s of the e astern N orth Carolina Piedmont:  P reliminary results, in S toddard, E. F., and D. E. Blake (e ds.), G eology and Field T rip G uide, W e stern Flank of the Raleigh Me tamorphic Belt, N orth Carolina:  Carolina G e ological S ocie ty G uide book, p. 13-17.
G rimes, W . S ., 2000, G e ology of the Kittrell are a, in southe rn V ance County, N orth Carolina:  (M.S . thesis), N orth Carolina S tate U niversity, Raleigh, N orth Carolina, 72 p.
Helle r, M. J., G rimes, W . S ., S toddard, E. F., and Blake, D. E., 1998, Brittle faulting along the weste rn edge of the e aste rn N orth Carolina Piedmont:  S outhe aste rn G eology, v. 38, p. 103-116.
Hibbard, J. P., E. F. S toddard, D. T. S e cor, and A. J. Dennis, 2002, T he Carolina Zone:  O ve rview of N e oprote rozoic to Early P ale ozoic peri-G ondwanan te rrane s along the e astern flank of the southern Appalachians:  Earth S cie nce Revie ws, v. 57, p. 299-339.
Horton, J.W ., Jr., D.E. Blake, A.S . W ylie, Jr., and E.F. S toddard, 1986, Me tamorphose d melange terrane in the e astern Pie dmont of N orth Carolina:  G e ology, v. 14, p. 551-553.
Horton, J. W ., Jr., D. E. Blake, A. S . W ylie, and E. F. S toddard, 1992, G eologic map of the Falls Lake - W ake Forest are a, north-ce ntral N orth Carolina: U .S . G e ological S urvey Misce llane ous Investigations S e ries, O pe n File Re port 92-269.
Horton, J. W ., Jr., and T. E. S te rn, 1994, T e ctonic significance of preliminary uranium-le ad ages from the e aste rn Piedmont of N orth Carolina: G e ological S ocie ty of America Abstracts with P rograms, v. 26, p. 21.
Julian, E. L., 1972, T he Castalia adam ellite in Franklin and N ash Counties, N orth Carolina, and the pe trogenesis of some associate d aplites and pegmatite s: (M. S . the sis), N orth Carolina S tate U niversity, Raleigh, N orth Carolina, 61 p.
McDaniel, R. D., 1980, G e ologic map of Region K: N orth Carolina De partme nt of N atural Re source s and Community Deve lopment, G e ological S urve y S e ction, O pe n File Map N CG S  80-2 (scale 1:100,000).
N orth Carolina G e ological S urvey, 1985, G e ologic map of N orth Carolina (scale 1:500,000).
O wens, B. E., and R. Buchwaldt, 2009, T he taste of crow:  A revise d age for a me taigneous varie ty of the Raleigh gneiss, southe aste rn V irginia Pie dmont:  G e ological S ocie ty of America Abstracts with P rograms, v. 41, N o. 1, p. 47.
P arker, J. M., III, 1968, S tructure of e aste rnmost N orth Carolina Pie dmont: S outhe aste rn G e ology, v. 9, p. 117-131.
Reising, S . E., and E. F. S toddard 2006, An extensive two-pyroxe ne diabase dike in the e aste rn Pie dmont of N orth Carolina:  G eological S ocie ty of America Abstracts with P rograms, v. 38, p. 8.
Robitaille, K. R., 2004, G e ology and te rrane relationships of the T ar River are a, Franklin and G ranville Counties, N orth Carolina:  unpublishe d M. S . T hesis:  W ilmington, N orth Carolina, U niversity of N orth Carolina at W ilmington, 167 p.
Russe ll, G . S ., C. W . Russe ll, and S . S . Farrar, 1985, Alleghanian de formation and me tamorphism in the e aste rn N orth Carolina Piedmont: G e ological S ocie ty of America Bulle tin, v. 96, p. 381-387.
S acks, P.E., 1996a, G e ologic map of the Bracey 7.5-minute quadrangle, Me ckle nburg County, V irginia, and W arre n County, N orth Carolina: U .S . G e ological S urve y, Miscellaneous Field S tudies Map MF-2285, scale 1:24,000.
S acks, P.E., 1996b, G e ologic map of the S outh Hill S E 7.5-minute quadrangle, Me cklenburg and Brunswick Counties, V irginia, and W arre n County, N orth Carolina: U .S . G e ological S urve y, Miscellaneous Field S tudies Map MF-2286, scale 1:24,000.
S acks, P.E., 1996c, G e ologic map of the G asburg 7.5-minute quadrangle, Brunswick County, V irginia, and W arre n, N orthampton, and Halifax Counties, N orth Carolina: U .S . G eological S urve y, Misce llaneous Field S tudies Map MF-2287, scale 1:24,000.
S acks, P.E., 1996d, G e ologic map of the V ale ntine s 7.5-minute quadrangle, Brunswick and G re ensville Counties, V irginia, and N orthampton, and Halifax Counties, N orth Carolina: U .S . G e ological S urve y, Miscellaneous Field S tudies Map MF-2288, scale 1:24,000.
S acks, P.E., 1999, G eologic overvie w of the e aste rn Appalachian Piedmont along Lake G aston, N orth Carolina and V irginia, in S acks, P. E. (e d.), G e ology of the Fall Zone region along the N orth Carolina-V irginia state line:  Carolina G e ological S ocie ty Field T rip G uide book, p. 1-15.
S acks, P. E., W . R. Boltin, and E. F. S toddard, 2011, Bedrock geologic map of the Hollister 7.5-minute quadrangle, Halifax and W arre n Counties, N orth Carolina:  N orth Carolina G e ological S urve y O pen-file Re port 2011-03, scale 1:24,000, in color.
S chneide r, D., and S . D. S amson, 2001, A comparison of zircon and monazite U -P b ages from the Rolesville Batholith, N C; lessons from misbe having minerals:  G eological S ocie ty of America Abstracts with P rograms, v. 33, p. 7.
S pe er, J. A., 1994, N ature of the Rolesville batholith, N orth Carolina, in S toddard, E. F., and D. E. Blake (e ds.), G e ology and Field T rip G uide, W este rn Flank of the Raleigh Me tamorphic Belt, N orth Carolina: Carolina G e ological S ocie ty G uide book, p. 57-62.
S pe er, J. A., and K. W . Hoff, 1997, Elemental composition of the Alleghanian granitoid plutons of the southern Appalachians, in S inha, A. K., J. B. W hale n, and J. P. Hogan (e ds.), T he N ature of Magmatism in the Appalachian O rogen:  G eological S ocie ty of America Memoir 191, p. 287-308.
S pe er, J. A., H. Y. McS we e n, Jr., and A. E. G ate s, 1994, G ene ration, segregation, ascent, and emplace ment of Alleghanian granitoid plutons in the S ou the rn Appalachians: Journal of G e ology, v. 102, p. 249-267.
S tanley, L. G ., 1978, A e ugeosynclinal orthoquartzite facies in the Easte rn S late belt rocks of N ash County, N orth Carolina: (M. S . the sis), N orth Carolina S tate U niversity, Raleigh, N orth Carolina, 81 p.
S te tle r, T. L., 1997, S tructural and lithode mic characte r of the S pring Hope field are a, N ash County, N orth Carolina: (M.S . the sis), U niversity of N orth Carolina - W ilmington, W ilmington, N .C., 107 p.
S toddard, E. F., 1993, Eastern S late be lt volcanic facies, Bunn - S pring Hope are a, N C: G e ological S ocie ty of America Abstracts with P rograms, v. 25, p. 72.
S toddard, E. F., 2012, Rocks, structure s and geologic relationships of the S pring Hope te rrane, northe astern N orth Carolina Piedmont:  G e ological S ocie ty of America Abstracts with P rograms, v. 44, N o. 7, p. 484.
S toddard, E. F., and D. E Blake, 2011, T he northern Rolesville batholith and adjacent P ie dmont structures and te rrane s:  G eological S ocie ty of America Abstracts with P rograms, v. 43, N o. 2, p. 16.
S toddard, E. F., S . S . Farrar, J. R. Huntsman, J. W . Horton, Jr., and W . R. Boltin, 1987, Me tamorphism and te ctonic frame work of the northe astern N orth Carolina Piedmont: in W hitte car, G .R. (e d.), G eological Excursions in V irginia and N orth Carolina: G e ological S ocie ty of America, S outhe aste rn S e ction Field T rip G uide book, p. 43-86.
S toddard, E. F., S . S . Farrar, J. R. Butle r, R. M. Druhan, and J. W . Horton, Jr., 1991, Chapter 5.  G e ology of the e astern Pie dmont, N orth Carolina:  in Horton, J. W ., Jr., and Zullo, V . (eds.), T he G e ology of the Carolinas, Carolina G e ological S ocie ty 50th Anniversary V olum e, p. 79-92.
S toddard. E. F., and B. V . Miller, 2011, T he S pring Hope terrane:  Lithostratigraphy and ne w age constraints:  G eological S ocie ty of America Abstracts with P rograms, v. 43, N o. 2, p. 31.
S toddard, E. F., Fue mme le r, S . J., Bechte l, R., Clark, T. W ., and S prinkle, D. P. II, 2009, P re liminary be drock geologic map of the G old S and, Centerville, Castalia, and Justice quadrangles, Franklin, N ash, W arren, and Halifax Counties, N orth Carolina:  N orth Carolina G eological S urve y O pe n-File Report 2009-03.
T hornton, E. D., and E. Horsman, 2012, Emplace me nt of the G upton pluton:  A lobe of the Alleghanian Rolesville batholith, e aste rn Pie dmont, N orth Carolina:  G e ological S ocie ty of America Abstracts with P rograms, v. 44, N o. 4, p. 29.
W altman, M. R., 1985, T he pe trology of the ore horizon and ore paragene sis at the P ortis G old Mine, Franklin County, N orth Carolina:  (M.S . T hesis), U niversity of N orth Carolina – Chape l Hill, Chape l Hill, N orth Carolina, 147 p.

Coastal P lain G e ology by: 
N orman K. G ay, Evan O . Kane, John G . N ickerson and Kevin Miller 

1 0 1 2 3 40.5
Miles

1 0 1 2 3 4 50.5
Kilometers

SCALE  1: 50 000

Elevation contours (in fe e t) from Franklin County G IS .

T h is geologic m ap was fund e d  in part by th e USGS National Cooperativ e Geologic Mapping Program .

REFERENCES

Ind iv id ual 1:24,000-Scale Maps

W ilton - Blake, D.E., Robitaille, K.R., P hillips, C., W itanachchi, C., W ooten, R.M., G rimes, W ., P e sicek, J.D., and G rosser, B.D., 2003a, Manuscript geologic map of the W ilton 7.5-minute Quadrangle, V ance County, N orth Carolina:  N orth Carolina G e ological S urvey, scale 1:24,000, in color
Kittre ll - S toddard, E.F., G rimes, W .S ., Blake, D.E. and Robitaille, K.R., 2002, Manuscript geologic map of the Kittre ll 7.5-minute quadrangle, N orth Carolina:  N orth Carolina G e ological S urvey, scale 1:24,000
G old S and, Cente rville, Castalia, and Justice - S toddard, E.F., Fue mme le r, S ., Bechte l, R., Clark, T. W ., and S prinkle II, D. P., 2009, P re liminary be drock geologic map of the G old S and, Centerville, Castalia, and Justice 7.5-minute quadrangles, Franklin, N ash, W arren and Halifax Counties, N orth Carolina:  N orth Carolina G e ological S urve y O pen-file Report 2009-03, scale 1:24,000, in color.
G rissom - Blake, D.E., P hillips, C.M., O  S haughne ssy, T.B, Clark, T.W ., 2003, Manuscript geologic map of the G rissom 7.5-minute quadrangle, N orth Carolina:  N orth Carolina G e ological S urve y, scale 1:24,000.
Franklinton - P hillips, C.M., W itanachchi, C.D., W ard, A.M., Farris, P.F., S toddard, E.F., Blake, D.E., and Clark, T.W ., 2002, Manuscript geologic map of the Franklinton 7.5-minute Quadrangle, Franklin and W ake Counties, N orth Carolina:  N orth Carolina G eological S urve y, scale 1:24,000, in color.
Ingleside - S toddard, E.F., 2010, Be drock geologic map of the Ingleside 7.5-minute quadrangle, Franklin and V ance Counties, N orth Carolina:  N orth Carolina G e ological S urvey O pe n-file Report 2010-05, scale 1:24,000, in color.
Louisburg - Be chtel, R., S toddard E.F., Clark, T.W ., Beaudoin, A.P., G illiam, C., and Antczak, G ., 2010, Be drock geologic map of the Louisburg 7.5-minute quadrangle, Franklin County, N orth Carolina:  N orth Carolina G e ological S urve y O pen-file Re port 2010-06, scale 1:24,000, in color.
Rolesville, Bunn W est, Bunn East, Ze bulon, Middle sex: Compile d by Clark, T.W ., Blake, D.E., S toddard, E.F., Carpe nter, P.A., III, and Carpe nte r, R.H., 2004, Pre liminary be drock geologic map of the Raleigh 30’ x 60’ quadrangle, N orth Carolina:  N orth Carolina G eological S urve y O pe n-file Re port 2004-02, scale 1:100,000, in color.
Rolesville - S pe e r, J.A., Horton, J.W ., Blake, D.E., W ylie, A.S ., and S toddard, E.F., 2014, Manuscript geologic map of the Rolesville 7.5-Minute Quadrangle, W ake and Franklin counties, N orth Carolina: N orth Carolina G e ological S urve y, scale 1:24,000
Bunn W est - S pe e r, A.J., Carpe nte r, P.A., and Carpe nte r, R.H., 2014, Manuscript geologic map of the Bunn W est 7.5-Minute Quadrangle, Franklin and W ake counties, N orth Carolina: N orth Carolina G e ological S urve y, scale 1:24,000.
Bunn East - S toddard, E.F. and G ay, N orman, K., 2015, Manuscript geologic map of the Bunn East 7.5-Minute Quadrangle, Franklin and N ash counties, N orth Carolina: N orth Carolina G e ological S urvey, scale 1:24,000.
Ze bulon - Carpente r, P.A., Carpe nter, R.H., S pe e r, J.A., and S toddard, E.F., 1996, Be drock geology of the Ze bulon 7.5-minute quadrangle, Franklin, Johnston, N ash and W ake counties, N orth Carolina: N orth Carolina G e ological S urvey, O pe n-File Re port 96-2, scale 1:24000.

CZspe

CZsa

CZqfg

CZmbs

CZps

CZmmv

CZmgs

CZfmv

Oth er References

normal fault - solid whe re known; dashe d
whe re infe rre d; dotte d whe re conce ale d
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thrust fault – location infe rre d
(sawte e th on upper plate)
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lithologic contact –  solid whe re known;
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for strike-slip faults, arrows indicate relative motion
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Metam orph ic Rocks of Uncertain Affinity

CZegs - Enclav es of gneiss and  sch ist:Along with me tavolcanic rocks, the se rocks occur as enclave s (primarily xenoliths of country rocks) within granitoid plutons and as trains de fining se pta along the contacts be tw e e n plutons.  Includes biotite schist, muscovite schist, biotite gneiss, amphibolite, and granitic gneiss.Justice, Gold Sand.
Metam orph ic Rocks of th e Spring Hope T errane

CZfm v - Felsic m etavolcanic rocks:Include s distinctive bluish, gray, or white we athe ring, thinly laye re d and locally strongly fissile fine-graine d rocks consisting pre dominantly of very strongly re crystallize d mosaic matrix of very fine quartz + sodic plagioclase +/- microcline grains.  Relict phe nocrysts of plagioclase and rare quartz are present.  Biotite and white mica may be present but are sparse; banding is locally de fine d by biotite.  T ypically contains significant magne tite.  Rock is
distinctively hornfe lsic ne ar granite plutons.  Common me tamorphic minerals, espe cially in hornfe ls zone, include Ca-amphibole, Mn-Fe garne t, and e pidote; the se minerals may occur in clusters, suggesting they are pse udomorphous afte r mafic phenocrysts or possibly amygdule s.  Interpre te d to be pyroclastic or lava in origin.  T he se rocks also occur in abundance as country rock enclave s along the contact be tw e e n the Castalia and G upton plutons in the Justice quad.  T his lithologic type is
be lieve d to be correlative with Bens Cre ek le ucogneiss of Farrar (1985a,b), quartzite of McDaniel (1980), and “dacitic blue stone ” of S toddard (1993) and S toddard and others (2009).  T he unit include s dacitic to rhyolitic rocks base d on chemical analyses (S toddard, 1993; S toddard and othe rs, 2011; S acks and othe rs, 2011).  Zircons from a sample locate d in the north-ce ntral Cente rville Quadrangle gave a discordant uppe r interce pt U -P b age of 524.9 +/- 8.6 Ma (S toddard and Miller, 2011).
U nit also include s light colore d, generally fine graine d and phyllitic to schistose rocks consisting of white mica, quartz, fe ldspar(s), chlorite, and rare biotite and e pidote.  Commonly contain relict phe nocrysts of quartz (typically showing be ta morphology) as well as sodic plagioclase, and/or white to beige and typically flatte ne d lapilli.  Interpre te d as crystal- and crystal-lithic tuff.  Che mical and pe trographic data from the Bunn East Quadrangle (S toddard, 1993) indicate that at le ast some of these
rocks are rhyodacitic in composition, and locally have relict K-feldspar phenocrysts.  Zircons from fe lsic crystal tu ff in the Bunn East Quadrangle have yielde d a preliminary U -P b uppe r inte rce pt crystallization age of 590 +/- 3 Ma (G oldberg, 1994).  Also include s rare inte rme diate me tavolcanic rocks, mineralogically similar to felsic varie ties but with a higher perce ntage of e pidote and/or biotite, taking on a darker hue or a salt-and-pe ppe r appe arance.
U nit also include s tu fface ous me tase dime ntary rocks, as well as rare inte rme diate me tavolcanic rocks, mineralogically similar to fe lsic varie ties but with a higher percentage of epidote and/or biotite, taking on a darker hu e or a salt-and-pe ppe r appe arance.Centerville, Castalia, Justice, Bunn East.
CZm m v - Mafic m etavolcanic rocks:Include s massive fine to me dium-graine d epidote + chlorite + actinolite + albite gre e nstone; chlorite phyllite and schist; we akly to non-foliate d, me dium to coarse-graine d amphibolite consisting of hornble nde and inte rme diate plagioclase, with or without e pidote/clinozoisite and Fe-T i oxide minerals; and me tabasalt with relict igneous texture, plagioclase phenocrysts, and local quartz +/- epidote amygdule s.  Locally include s quartz-epidote rock containing
various mixtures of hornble nde, plagioclase, epidote/clinozoisite, quartz, chlorite, and opaqu e minerals.  Also include s very rare me tagabbro.  In the zone of hornfe ls adjacent to the granite plutons, mafic me tavolcanic rocks are typically fine to me dium-graine d, de nse unfoliate d rocks consisting of hornblende (and/or actinolite), epidote (or clinozoisite), plagioclase, titanite, Fe-T i oxide minerals, and locally quartz and/or chlorite.  P lagioclase may be twinne d or untwinne d.  In thin section, both
amphibole and plagioclase may be optically zone d,.  Locally mafic hornfels may be strongly bande d, with darker amphibole and/or e pidote-rich bands alternating with lighte r-colore d bands. An exposure of unusual mafic hornfels about one mile north of Centerville contains mineral assemblages with multiple amphiboles, including cummingtonite, toge the r with garne t, biotite, Fe-Ti oxide minerals, and Ca-rich plagioclase (S toddard and othe rs, 1987).  Chemical analyses of mafic me tavolcanic
rocks of the S pring Hope te rrane in the Holliste r Quadrangle (S acks and others, 2011) are low-K tholeiite s infe rre d to have oce an-floor or volcanic arc affinities (Boltin, 1985; Boltin and S toddard, 1987).  Mafic me tavolcanic rocks also occur as enclave s along the Castalia – G upton pluton contact in the Justice quad.Centerville, Castalia, Bunn East, Justice, Gold Sand.
CZm gs - Metased im entary rocks:P re dominantly me tagraywacke and me tasiltstone.  Also include s minor me tam udstone and me taconglomerate.  Me tagraywacke may be massive or poorly be dde d.  T ypically shows good relict clastic texture of me dium sand to silt-size d grains of sericitize d fe ldspar and quartz.  Me tamorphic biotite and e pidote are common in the matrix, as is white mica.  As overall grain size de cre ases, white mica incre ase s in abundance.  Fine opaqu e mineral grains are
common.  In addition to the minerals liste d above, Corbitt (1987) describes chlorite, garne t, allanite, zircon, and tourmaline in me tagraywackes from the P ortis Mine cores.  G rade d be dding and scour-and-fill structure s were obse rve d in outcrop, and have also be en reporte d by W altman (1985) and Corbitt (1987) in the e aste rn Cente rville quad.  W here stratigraphic facing dire ction can be infe rre d, be ds appe ar to be upright in eve ry case.  Quartzose rocks which may be calle d fine me tasandstone or
impure quartzite are also prese nt, and may be inte rlaye re d with white mica phyllite.  T hey locally contain biotite and/or garne t, and locally may be fe ldspathic. Commonly thinly be dde d or laminate d; locally may show grade d be dding.  T he se quartzose rocks include magne tite quartzite, biotite quartzite, and amphibole quartzite, and may be, at le ast in part, de rive d from altere d and silicified fe lsic or inte rme diate me tavolcanic rocks.  Intrusive sills and dikes, now me tadiorite and me tabasalt, as well
as minor volcanic laye rs also occur, but are too small to show on the map.  In a study utilizing rock cores from the P ortis G old Mine, W altman (1985) describe s intrusions of quartz diorite and quartz keratophyre that are associate d with mineralize d quartz veins and me tagraywacke.  W altman (1985) and Corbitt (1987) also de scribe rocks interpre te d as me tamorphose d inte rme diate and mafic volcanic rocks inte rlaye re d with me tagraywacke.  T he re are also local exposure s of granular and/or sucrosic,
fine to me dium-graine d pure quartz rocks.  T he se have be en inte rpre te d by S tanle y (1978) as me tamorphose d quartz arenites, but may inste ad have resulte d from re crystallization of zones of hydrothe rmal quartz alte ration.  Zircons from an unmappe d fe lsic crystal tu ff laye r within me tase dime ntary rocks in the southe aste rn Cente rville Quadrangle gave a ne arly concordant U -P b age of 628 +/- 1.7 Ma (S toddard and Miller, 2011).Castalia, Centerville.

CZps - Pelitic sch ist:Me dium to coarse-graine d, light gray, silver, or maroon muscovite schist, commonly with biotite.  Commonly also contains promine nt porphyroblasts of staurolite and/or garne t.  May be quartz-rich or quartz-poor; quartz-poor varie ties locally exhibit strong cre nulations.   S illimanite occurs locally adjacent to the G upton pluton T his schist is locally mappable on the basis of residual grave l dominate d by staurolite crystals.  O utcrops are commonly associate d with intrusions of
granite or pegmatite.  May be stratigraphic e quivalent to part of CZmgs, at higher me tamorphic grade.Gold Sand, Centerville.
CZm bs - Muscov ite-biotite sch ist and  sem isch ist:Fine-graine d, quartzose (and possibly fe ldspathic?) muscovite-biotite schist, phyllite, and se mi-schist or micaceous quartzite.  Biotite porphyroblasts give rock a salt-and-pe ppe r appe arance.  Relict be dding is suggeste d by layers with varying mica to quartz ratio.  W hite mica de fine s the schistosity, and white mica-rich layers may be cre nulate d.  Locally contains tiny garne ts.  S ome exposure s are fissile or slabby we athe ring.  May be stratigraphic
e quivale nt to part of CZmgs, at higher me tamorphic grade.Centerville.
CZqfg - Quartzofeld spath ic gneiss and  sch ist:Fine- to coarse-graine d, white to light gray, well foliate d, quartzofe ldspathic gneiss.  Contains inte rlaye rs of light-gray to pale-pink felsic gneiss, white to gray, fine-graine d muscovite schist, quartz-muscovite schist, biotite schist, and gre enish-black to black amphibolite.Zebulon, Bunn West.

CZsa – Argillite:V e ry fine graine d, light-gray to light-olive-gray laminate d me tamudstone or argillite.  Chlorite +/-muscovite, and +/- graphite (?) layers gene rally less than 1mm thick.  Includes muscovite phyllite, slate, and sparse granular quartz-e pidote rock and crystal tu ff.  N e ar the contact aure ole of the Rolesville batholith this unit consists of muscovite-garne t-staurolite+/-andalusite+/-biotite schist (G aughan, 1999; G aughan and S toddard, 2003).  Locally, residual soil contains loose
staurolite and garne t porphyroblasts.  T he schist commonly carries obvious cre nulations and strong associate d line ations.  Away from the pluton this unit consists of lowe r-grade rocks.Bunn East, Bunn West, Zebulon, Middlesex.
CZspe – Muscov ite ph yllite and  tuff:Dominantly white mica phyllite or fine schist, locally having strong cre nulation cle avage.  Locally contains flatte ne d, disk-shape d relict quartz phenocrysts (2-5 mm).  Locally include s quartz-e pidote rock, me tasiltstone, me tamudstone, me tagraywacke, or impure quartzite.  Also include s me dium- to coarse-graine d, laminate d epiclastic rocks or lithic-crystal tu ff containing local flatte ne d pumice lapilli and/or quartz crystals.  Inte rpre te d to have a mixe d
volcanic and se dimentary protolith.Bunn East, Middlesex, Bunn West.
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DESCRIPT ION OF MAP UNIT S

U N CO N S O LIDAT ED S EDIMEN T S

Qal - Alluv ium :U nconsolidate d tan to light gray stre am de posits of sand and gravel, locally with clay and silt; poorly to well sorte d, poorly stratifie d.
CO AS TAL P LAIN  U N IT S
Cpu - Coastal Plain sed im ents, und ifferentiated : U nconsolidate d, fine to coarse-graine d, tan to light gray arkosic sands and claye y sands with occasional grave l.
T tg - Unconsolidated  upland  terrace grav el:Abundant well-rounde d quartz pe bble s and cobbles, typically ellipsoidal, occurring at higher elevation than active floodplains and stre am valleys.  S tratigraphic relationship to Coastal P lain units unknown.Kittrell.

T pgrv – Grav el Patch es:G rave l layers with rounde d clasts of vein quartz and quartzite.Middlesex, Grissom.
T ph m s – Heavy m ineral bearing sand :S and, silty and claye y with scatte re d rounde d pe bbles, re ddish brown, yellow, and pink; poorly sorte d.  Contains rare to trace he avy minerals and trace mica.Bunn East, Bunn West.
T pfm s – Fine m icaceous sand:S and, fining upward from grave lly poorly sorte d sand at base to me dium or coarse sand at the surface.  Contains trace to common mica.Middlesex, Zebulon.
HYDRO T HERMAL U N IT

qrx - Quartz rock and  quartz breccia:S izable accumulations of milky and/or smoky quartz, commonly with vuggy crystals.  P ossibly relate d to quartz mineralization along brittle fracture zones or faults.  O n the basis of such quartz occurrences, several fault segme nts are inferre d, having typical tre nds be tw e e n N 80W  and N 60E.  Yellow diamond indicates isolate d outcrop or major float occurre nce.Castalia, Justice.
IN T RU S IV E RO CKS
Jd – Oliv ine d iabase:G ray to bluish-black, generally fine-graine d and locally porphyritic diabase, consisting primarily of plagioclase, augite, olivine, magne tite and ilmenite.  O ccurs as ste e ply dipping to vertical dikes.  Dikes are indicate d by solid lines whe re location is known, dashe d whe re inferre d by correlation and magne tic data, and dotte d where conce ale d.  Isolate d diabase stations indicate d by a re d circle.
Jd2 – T wo-pyroxene d iabase:G ray to bluish-black, fine to me dium-graine d and commonly plagioclase porphyritic, olivine-fre e, augite + pigeonite diabase commonly containing quartz and alkali feldspar granophyre (Reising and S toddard, 2006).  Dikes are indicate d by solid lines whe re location is known, dashe d whe re infe rre d by correlation and ae romagne tic data, and dotte d where conce ale d.  Isolate d diabase stations indicate d by a re d circle.Kittrell, Franklinton, Rolesville.

Jp (?) – Felsic porph yry:O live drab porphyritic rock with a very fine-graine d (almost glassy) groundmass and phenocrysts of quartz having be ta morphology and of plagioclase, with or without alkali fe ldspar.  May be long to an unmappe d dike.  O bserve d at a single location northwe st of Ingleside.Ingleside.
T h e Rolesv ille Bath olith  and  oth er Late Paleozoic Granitoid  Plutons
T he Rolesville batholith is a large, composite granitoid intrusive complex.  It is elongate paralle l to the north-northe ast regional strike, and generally lies along the axial trace of the W ake – W arre n anticlinorium (P arker, 1968).  Field evide nce indicates that the plutons intrude d during or after the pe ak of regional me tamorphism, and very limite d radiome tric age-dates indicate that the plutons crystallize d and coole d during the P e nnsylvanian and P e rmian periods (Fullagar and Butle r, 1979; Horton
and S te rn, 1994; S chneider and S amson, 2001).  P re vious studies de aling with the Rolesville batholith in the are a covere d by this map include those of P arker (1968), Julian (1970), Be cker and Farrar (1977), Farrar (1985a, b), Clark (1992), S pe er (1994), S pe e r and othe rs (1994), S pe e r and Hoff (1997), S toddard and Blake (2011), and T hornton and Horsman (2012).
As describe d by S pe e r (1994), re e ntrants of country rock and/or trains of country-rock enclave s separate various plutons of or relate d to the Rolesville batholith in easte rn Franklin County.  In addition to the Rolesville main, these nam e d plutons include the Castalia, G upton and G upton N orthwe st.  In southe rn Franklin County, the Bunn, Mitche ll, and Avere tte granitoids were mappe d as constitu ent plutons of the batholith by S pe e r (1994).  T he se parate Ce dar Cre ek and W ilton plutons lie in
weste rn Franklin and adjacent G ranville counties.  T he map also de picts a number of small unname d granitic plutons.
T he granitic bodies on the map are divide d into a number of granitoid facies, base d on texture, mineralogy, and other physical characteristics.  S e e the unit de scriptions below for de tails.
G ranitic pegmatite bodies are associate d with all of the mappe d granitoid plutons, but espe cially with the G upton northw est pluton.  In addition, pegmatite occurs in association with other mappe d rock units, most notably in the northe aste rn G old S and and northwe stern Cente rville quads, whe re forme r mining activity took place along Maple Branch and several tributaries of S hocco Cre ek (S te e l, 1952).  P egmatite outcrops are indicate d on the map by ope n plus symbols.

PPwg – Granite of th e Wilton pluton:G rayish-orange to pinkish-orange, me dium- to coarse-graine d, we akly foliate d or lineate d\to nonfoliate d, le ucocratic (CI less than 15) biotite granite.  Locally molybdenite be aring.Wilton, Kittrell.
PPbg -- Biotite granite:P ink-white, me dium to coarse-graine d, unfoliate d to we akly foliate d biotite granite, with local pegmatite.Kittrell.
PPccg – Granite of th e Ced ar Creek pluton:P ink-white, me dium to coarse-graine d, unfoliate d to mode rate ly foliate d and line ate d biotite granite, with local pegmatite.Kittrell, Franklinton, Grissom.
Plutonic Facies of th e Rolesv ille Bath olith
Include s Castalia, G upton, and G upton N orthwest plutons.  Also include s the Bunn, Mitchell, and Avere tte phases (S pe e r, 1994).  U nit ide ntifier denote s the pluton with first lowe r-case le tte r (c:  Castalia; g:  G upton; n:  G upton N orthwe st; r:  main mass of Rolesville batholith).
PPrgd – granitoid  facies d:Fine to coarse-graine d, but primarily me dium-graine d e quigranular to moderate ly porphyritic (very rare ly megacrystic), rare ly foliate d, pink or salmon and white biotite +/- muscovite monzogranite.  Commonly has an almost idiomorphic fabric with well-forme d alkali fe ldspar and plagioclase grains.  CI = 5 - 12.  Contains common biotite schliere n and local biotite crystal clots.  P egmatite dikes and pods are extre mely common; locally, isolate d xe nocrysts of alkali
fe ldspar 1 - 4 cm in length also occur.  U nit also contains relatively common xenoliths of Raleigh te rrane country rocks, espe cially in Ingleside and Louisburg quadrangles.  Less commonly contains autoliths of fine granodiorite or tonalite and may display igneous layering be tw e e n biotite-rich and biotite-poor phase s. W e athe re d surface s are commonly nubbly, friable and/or cavernous.  Rolesville main phase of S pe e r (1994).Ingleside, Louisburg, Justice, Kittrell, Franklinton, Rolesville, Bunn
West, Zebulon.
PPrgf - foliated  Rolesv ille granite:G ray-white to pink-white, me dium to coarse-graine d, locally we akly porphyritic, moderate to well-foliate d biotite-be aring granite and le ucogranite, gneissic granite and le ucogranite, and granitic to le ucogranitic gneiss.  Locally contains muscovite, garne t, or hornble nde.Kittrell, Franklinton.

PPrdg – Diorite-gabbro of th e Rolesv ille bath olith :me dium graine d biotite granodiorite, hornble nde-biotite diorite, quartz diorite, and biotite-hornble nde gabbronorite, appare ntly unme tamorphose d and surrounde d by P P rgd.Kittrell.
PPrge, PPnge, PPgge, PPge - granitoid  facies e:Fine to me dium-graine d, non-porphyritic, locally foliate d muscovite +/- biotite +/- garne t le ucogranite and granite.  CI 4-10.  O ccurs with profusion along the northwe ste rn margin of the G upton and G upton N orthwest plutons, the e astern margin of the main Rolesville batholith in the northwe stern G old S and quadrangle and Bunn East quadrangle, and sporadically else whe re, notably ne ar and within pluton re e ntrants, intermingle d with
sillimanite-muscovite schist northwest of Moulton, and in the zone of mixed rocks separating the main plutons.  Locally contains pegmatite dikes in many localities, and quartz-muscovite greisen in the Bunn East quadrangle.  Include s unname d bodies (P P ge).Gold Sand, Ingleside, Louisburg, Justice, Centerville, Bunn East.
PPrgn - Bunn granitoid  (Speer, 1994):massive, me dium- to coarse-graine d biotite + muscovite granitoid, identical to the Rolesville main phase (P P rgd) exce pt containing accessory monazite.  Zone d pegmatite dikes with smoky quartz relatively common.Bunn East, Bunn West, Louisburg, Justice.
PPrgt - Mitch ell granitoid  (Speer, 1994):massive, me dium-graine d (1-4 mm) le ucocratic (CI = 5) biotite + muscovite monzogranite to granodiorite.  Distinguishe d by white feldspars and overall white color.Bunn West, Rolesville.

PPrgv - Av erette granitoid  (Speer, 1994):massive, coarse-graine d biotite +/- muscovite granitoid, having abundant subhe dral orange alkali fe ldspar megacrysts to 1 cm.  Locally foliate d ne ar weste rn margin of batholith.Rolesville, Franklinton.
PPcga - granitoid  facies a:Mode rately K-feldspar porphyritic, me dium to coarse-graine d, bu ff we athering, white or pink and white, unfoliate d biotite granite and monzogranite.  Constitu te s the main body of the Castalia pluton.  CI around 10.Castalia, Justice, Bunn East.
PPcgb - granitoid  facies b:Me dium to coarse-graine d, e quigranular, unfoliate d white, gray and pale pink biotite +/- garne t +/- muscovite granite and le ucogranite.  Locally contains magne tite.  CI = 5-10.  O ccurs along the margins of the Castalia pluton.Castalia, Bunn East, Justice.
PPggc - granitoid  facies c:Fine to me dium-graine d, equigranular, unfoliate d white to bu ff biotite granite.  Constitu te s the main body (southe astern portion) of the G upton pluton.  CI = 10-15.Castalia, Justice, Gold Sand, Centerville.

PPngf - granitoid  facies f:Fine to coarse-graine d, white, unfoliate d to strongly foliate d, locally K-feldspar porphyritic muscovite +/- garne t +/- biotite le ucogranite and le ucogranitic gneiss.  CI less than 5.  Locally contains abundant enclave s of gneiss and schist, as well as nume rous dikes and pods of pegmatite or aplite.  Locally carries evidence of ductile and/or brittle de formation.  Constitute s the G upton N orthwe st pluton.Gold Sand, Centerville, Justice.
PPrgg – granitoid  facies g:Fine to me dium-graine d, white to pale gray biotite monzogranite to granodiorite.  Locally carries a we ak biotite foliation.  Rare anhe dral to subhe dral garne t less than 1mm.  May be cut by thin pegmatite dikes having beige to white-colore d alkali feldspar.  Displays gray to white we athe ring surface s, but is distinctively more resistant to we athering when compare d to the othe r granitoid phase s.  CI = 8 – 14.Louisburg.
PPrgh  – granitoid  facies h :W hite to tan, fine to me dium graine d, equigranular to we akly K-fe ldspar porphyritic, biotite +/- muscovite sye nogranite to monzogranite.  Locally carries a we ak foliation of robust biotite flakes.  O ccurs locally as unmappe d pods (autoliths?) associate d with P P rgd.  Locally, dikes of P P rgd cut rocks similar to P P rgh, P P rgg, and P P rgi.  CI = 8 – 18.Louisburg.
PPrgi – granitoid  facies i:Fine-graine d to me dium-graine d white, light gray, or tan, e quigranular to we akly porphyritic biotite +/- muscovite granite, locally with pink alkali feldspar.  CI = 5 – 12.  Locally contains alkali fe ldspar xenocrysts up to 8 mm in length, but doe s not contain schlieren or xenoliths and contains fe we r pegmatite dikes than most othe r granitoid phase s.Ingleside, Louisburg.

PPrgj – granitoid facies j:He terogeneous granitoid unit consisting of stre aky, gneissic, or laye re d biotite granitoid and biotite granitoid gneiss.  Include s granite, le ucogranite, and granodiorite and their gneissic counte rparts.  G e nerally me dium graine d but ranges from fine to coarse.  Locally has alkali feldspar xenocrysts up to 3 cm.  Locally exhibits strong compositional banding, elsewhe re vague phase laye ring, boudinage of darker phase s, biotite schliere n, or xenoliths of biotite gneiss.
Additionally may contain feldspar or biotite foliation.  P lanar fabric ele ments may be contorte d and possibly transpose d.  P egmatite and aplite dikes are abundant and locally de forme d.  Consiste ntly associate d with granitoid of the Rolesville main phase P P rgd.Ingleside, Kittrell.
PPrgk – granitoid  facies k:Me dium-graine d, gene rally e quigranular white, pink, orange or bu ff biotite +/- muscovite le ucogranite and granite, locally with garne t.  CI = 2 - 8.  Locally associate d with and contains xenoliths of gneiss and schist.  Commonly cut by pegmatite dikes locally having smoky quartz.  Locally intrude s and contains autoliths of fine-to-me dium graine d biotite granite P P rgi.Ingleside.
PPrgl – granitoid  facies l:Me dium graine d (typically 3 - 5 mm), hypidiomorphic granular to we akly porphyritic biotite granodiorite. Contains titanite, apatite and opaqu e minerals.  CI=15 - 20.  O ccurs in thre e small mappe d pods.Ingleside.
Oth er Intrusiv e Rocks

?Pzlp – Lam proph yre d ike:A fine to me dium-graine d, panidiomorphic lamprophyre with generally e uhe dral phenocrysts to 1.5 mm of re d-brown kaersutitic (?) hornblende, re d-brown biotite, and pale pink to beige augite.  Amphibole is the most abundant ferromagnesian mineral, followe d by biotite and the n clinopyroxene.  Amphibole occurs in characteristically elongate slender prismatic habit, and is randomly oriente d.  Biotite plates have inclusions of amphibole.  T he groundmass consists
of exte nsively sericitize d alkali fe ldspar and sausurritize d plagioclase, with alkali feldspar apparently about twice as abundant as plagioclase.  T he rock contains sparse amygdules of e pidote/clinozoisite up to 1 cm.  U p to 5% of the rock is opaque minerals, including pyrite.  T he rock is unme tamorphose d, but shows significant late-magmatic and/or hydrothe rmal alte ration. S e condary minerals include calcite.  Classifie d as a vogesite.Franklinton
PzZgg - gneissic biotite granitoid (Paleozoic?):Foliate d biotite granitoid and granitoid orthogneiss inte rlaye re d with Raleigh gneiss.Grissom, Franklinton, Rolesville.
METAMO RP HIC RO CKS

N ote:  O rde r of liste d units doe s not imply stratigraphic sequ ence.
Metam orph ic Rocks of th e Falls Lake T errane

CZfs - Falls Lake sch ist:V ariably gray colore d, mesocratic, me dium- to coarse-graine d, biotite-white mica-oligoclase-quartz schist locally having garne t, staurolite, kyanite, and/or chlorite porphyroblasts.  Contains pods of me tagabbro, amphibolite, and undivide d me ta-ultramafic rocks.Wilton, Grissom.
CZfu - ultram afic rocks (und iv id e d ):V ariably alte re d and me tamorphose d ultramafic rocks including me tapyroxe nite, actinolite-chlorite schist, and talc schist.Wilton, Grissom.
Metam orph ic Rocks of th e Crabtree T errane

CZm ca – Mid d le Creek gneiss, m afic facies:Dark grayish-black to dark gre e n, fine- to me dium-graine d, foliate d and line ate d, laye re d, e pidote-be aring hornblende gneiss to aphibolite.  Locally contains opaqu e mineral-rich me tapyroxe nite.Wilton, Grissom, Kittrell.
CZm cg - Mid d le Creek gneiss:Fine- to coarse-graine d, gneissic to schistose, locally line ate d, mesocratic (CI less than 30), biotite quartz dioritic to granodioritic gneiss.  Interlayere d with pink-gray to orange-tan, fine- to me dium-graine d, locally line ate d, le ucocratic (CI less than 10), white mica biotite granitoid gneiss, and fine- to me dium-graine d amphibolitic gneiss.Wilton, Grissom, Kittrell.
CZum  – Metaultram afic rock:Dark gre e n to black, fine to coarse-graine d massive to foliate d talc-chlorite-actinolite schist and actinolite rock, locally with octahe dral magne tite crystals.Wilton.
Metam orph ic Rocks of th e Raleigh  T errane

CZflg - Falls leucogneiss:Le ucocratic (CI less than 5) pink-gray to orange-tan, me dium-graine d, we akly to moderate ly foliate d and strongly lineate d, biotite magne tite granitic gneiss.Kittrell, Wilton, Grissom, Franklinton.
CZrgn – Raleigh  gne iss:Mixe d unit consisting mainly of fine to coarse-graine d, well foliate d, compositionally laye re d, and locally line ate d biotite granitoid gneiss, and lesse r amounts of biotite + hornble nde gneiss, biotite schist, white mica +/- sillimanite schist, me tagabbro, and amphibolite.  More mafic CZrgn rocks locally contain clinopyroxene or garne t, and display hornfe lsic texture.  CZrgn also include s le ucogranitic gneiss containing garne t and locally magne tite.  T he unit is locally
intrude d by dikes of pink to gray granitic pegmatite and white to gray graphic granite.Kittrell, Franklinton, Rolesville, Grissom.
CZum  – Metaultram afic rock:Dark gre en to black, fine to coarse-graine d massive to foliate d talc-chlorite-actinolite schist and actinolite rock, locally with octahe dral magne tite crystals.Franklinton, Kittrell.

CZfg - Felsic gneiss:Light tan to pinkish gray, fine to me dium graine d, well foliate d, fissile, quartz-plagioclase-K-fe ldspar-muscovite-biotite orthogneiss, locally having fe ldspar porphyroclasts as augen.Gold Sand, Ingleside.
CZsm s - Sillim anite m uscov ite sch ist:Bluish gre e n to gray to golden or white, fine to coarse-graine d, mode rate ly to well foliate d muscovite+/- biotite schist.  Locally may be strongly and chaotically crenulate d and/or rusty or maroon we athe ring.  Locally carries sillimanite, kyanite, garne t, pyrite and/or very rare staurolite.  Includes quartz-muscovite schist and poorly foliate d maroon-we athe ring muscovite schist, as well as local kyanite-quartz rock or sillimanite-quartz rock.  Commonly
associate d with pegmatite and/or le ucogranite.Gold Sand, Ingleside, Louisburg.
CZbgs - Biotite gneiss and  sch ist:Me dium to dark gray, fine to me dium graine d, mode rate ly to well foliate d biotite-quartz-plagioclase+/-alkali fe ldspar gneiss and schist.  V aries from non-bande d biotite granitoid gneiss to variably bande d biotite gneiss to schistose gneiss and biotite schist. Rare ly include s zones of hornble nde-biotite schist, hornble nde gneiss, or quartzofe ldspathic gneiss with or without biotite and/or muscovite.  Locally carries garne t, epidote, or sulfide minerals.  T he gneiss
locally contains quartzofe ldspathic bands with abundant fe ldspar augenor fine-graine d, poorly foliate d, we akly bande d quartz-biotite gneiss with fe w e r auge n.  Locally associate d with dikes and/or sills of pegmatite and/or le ucogranite.  Also occurs as xenoliths within granitoid bodies.Gold Sand, Ingleside, Louisburg.

CZm s - Muscov ite sch ist:S ilvery gray to dark gre enish gray, me dium graine d, well foliate d schist with well de ve lope d button foliation inte rpre te d as an S -C she ar fabric indicating subhorizontal right-late ral she ar se nse. V aries from muscovite schist to chlorite-muscovite schist.  Locally contains sillimanite and/or chloritoid .Locally quartzofe ldspathic or pyrite be aring.  Contains possible pse udomorphs of white mica afte r andalusite in at le ast one location.Gold Sand, Ingleside, Justice,
Louisburg.
CZm xg - Mixed  gne iss:Mixe d unit consisting of (1)  felsic, tannish pink to gray, fine to me dium graine d, well foliate d, fissile, plagioclase-K-fe ldspar-quartz-muscovite-biotite orthogneiss with local fe ldspar augen and (2)  dark gre enish gray to black, fine to me dium graine d, poorly to mode rate ly foliate d amphibolite with local chlorite and actinolite.  May also contain biotite gneiss or biotite-muscovite schist.  Commonly occurs with granite, foliate d granite, or le ucogranite.Gold Sand,
Justice.
CZh g - h ornblend e gneiss:Dark gray to black, me dium graine d, poorly to mode rate ly foliate d hornble nde-plagioclase gneiss and amphibolite.  May contain biotite or epidote.  W he re biotite conte nt is high may be some what schistose.  O ccurs in the we stern half of the quad as xenoliths within granitoid bodies.  T he larger bodies are mappe d as pods while the smaller xenoliths are indicate d by point symbols within granitoid rock.Ingleside, Louisburg, Grissom.
CZrl - fine-graine d  leucocratic gneiss:V e ry light gray, fine-graine d, le ucocratic epidote-plagioclase-quartz gneiss, locally containing darker, hornble nde-be aring inte rlaye rs.Grissom.
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INT RODUCT ION AND PREVIOUS MAPPING

T his is a compile d geologic map of Franklin County.  G e ologic data from portions of seve nte e n (17) 7.5-minute quadrangles were compile d. Be drock geologic units and descriptions are modifie d from N CG S  O pe n-File Re ports or unpublishe d manuscript maps (se e index map).  Coastal P lain units in the Bunn East and Bunn W est quadrangles were mappe d by N orman K. G ay, those in the Ze bulon quadrangle by Evan O . Kane, and those in the Middle sex quadrangle by John G . N ickerson. Coastal
P lain units are unmappe d in the re maining quadrangles.  Rocks be longing to four Piedmont te rrane s unde rlie Franklin County.  S ignificant portions of the county are unde rlain by two of the se terranes.  T he e aste rn portion is unde rlain by the S pring Hope te rrane, re pre se nting suprastructural ele ments of a N eoproterozoic volcanic arc (Hibbard and othe rs, 2002), while the infrastructural Raleigh terrane may be se e n in the we ste rn and north-ce ntral parts of the county.  At the extre me w este rn edge of
the county, small slices of the infrastructural Falls Lake and Crabtre e te rrane s are prese nt.
In Franklin County, the Macon fault se parate s the Raleigh and S pring Hope te rrane s; abundant evide nce of dextral she ar may be found along this fault and within its associate d she ar zone.  S pring Hope terrane rocks are me tase dimentary and me tavolcanic in origin (e.g. S toddard, 2012), and have be en me tamorphose d to gre enschist, amphibolite, and hornble nde hornfe ls facies (e.g. Boltin and S toddard, 1987; G aughan and S toddard, 2003).  N o fossils have be en found in the S pring Hope te rrane,
but radiome tric ages on me tavolcanic rocks range from 525 to 628 Ma (G oldbe rg, 1994; Horton and S te rn, 1994; Coler and S amson, 2000; S toddard and Miller, 2011).  Raleigh te rrane rocks are schists and gneisses, some of which had plutonic protoliths, all me tamorphose d to amphibolite facies.  Diffe re nce s in lithology be tw e e n rocks of the Raleigh te rrane that lie in the southwe st from those in the north-ce ntral have le d Blake and othe rs (2012) to suggest that the y might be conside re d se parate
te rrane s.  T wo orthogneisses from the Raleigh terrane yield zircon ages of 542 Ma (Caslin, 2001) and 560 Ma (O wens and Buchwaldt, 2009); both are interpre te d as crystallization ages.
In weste rn Franklin County, the Raleigh terrane is in fault contact with the Crabtre e te rrane across the N u tbush Cre ek fault.  A distinctive, strongly line ate d granitoid rock, the Falls le ucogneiss lies along this boundary.  Crabtre e te rrane rocks in Franklin County are amphibolite-facies orthogneisses.  T he Crabtre e te rrane is in turn separate d from the Falls Lake terrane by a ductile thrust fault.  T he Falls Lake te rrane consists of a matrix of two-mica schist in which are nume rous blocks and pods of
me tamorphose d mafic and ultramafic rocks.  Formerly inte rpre te d as a mélange that originate d within an accre tionary prism (Horton and othe rs, 1986), the terrane is curre ntly thought to represent alte re d and me tamorphose d sub-volcanic plutons containing xenoliths of lowe r crustal and mantle rocks (Blake and othe rs, 2012).
T he majority of the map are a is unde rlain by late P aleozoic (Alleghanian) granitoid rocks belonging to the composite Rolesville batholith and othe r smaller plutons.  In addition, Jurassic dikes of olivine diabase are common in the are a, most striking north-northw est, as are line ar zones of siliceous bre ccia, mostly northe ast-tre nding, which are thought to re pre sent brittle faulting of Mesozoic age (cf. Helle r and othe rs, 1998).  O utliers of Coastal P lain and/or othe r unconsolidate d se diments are
prese nt, though their exte nt is not we ll docume nte d in most of the county.  Quaternary alluvium is prese nt in most major drainages.
Important e arly work in this are a include s that of P arker (1968), who de fine d the structural frame work of the region.  In pre paration for the G eological Map of N orth Carolina (N C G e ological S urve y, 1985), McDaniel (1980) mappe d a region that include s Franklin County at a scale of 1:100,000.  Farrar (1985a, b) mappe d the e ntire e aste rn Pie dmont of N orth Carolina, de fine d map units for the region, and propose d a model for the te ctonic evolution of the region that has he ld up re markably well.
Russe ll and others (1985) showe d that e aste rn Piedmont rocks unde rwent me tamorphism and de formation during the late P ale ozoic.  S toddard and others (1991) gave an overvie w of the region's geology as unde rstood at that time.  Horton and othe rs (1992) produce d a map of the Falls Lake are a, which include s the southwe ste rn part of Franklin County.  S pe e r (1994) studie d and mappe d parts of the Rolesville batholith, and began to elucidate its nature.  S acks (1996a, b, c, d) mappe d a strip of four
7.5-minute quadrangles along the V irginia-N orth Carolina border, to the north and along strike of rocks in Franklin County (se e also S acks, 1999).
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This is a compilation of existing geologic data for
Franklin County.  Surficial deposits including Coastal
Plain have been systematically mapped ONLY in the

Bunn West, Bunn East, Zebulon, and Middlesex
Quadrangles.  Unmapped surficial deposits exist

within drainages and remnant Coastal Plain deposits
may be present.

GEOLOGIC MAP OF FRANKLIN COUNTY, NORTH CAROLINA
NCGS OPEN FILE REPORT 2015-07
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IN DEX T O  T O P O G RAPHIC QU ADAN G LES
(Listing for individual 1:24,000 scale geologic maps in
Franklin County provide d in Re fe re nces se ction)

LO CAT IO N  O F FRAN KLIN  CO U N T Y

Example of data density at 1:24,000-scale.
Example from southern Franklin County in the

Lake Royale (Lake Sagamore) area of the 
Bunn East Quadrangle (Stoddard and Gay, 2015).

Site-specific investigations should use
1:24,000-scale maps.

DEPART MEN T  O F EN V IRO N MEN TAL QU ALIT Y
DIV IS IO N  O F EN ERG Y, MIN ERAL, AN D LAN D RES O U RCES
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MIN ES  AN D P RO S P ECT S

abandone d pegmatite prospe ct

active crushe d stone quarry
(Martin Marie tta Aggregate s-
Franklin Quarry)

abandone d P ortis gold mine

abandone d sand and gravel pit

abandone d crushe d stone quarry
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Scan with smartphone for link
to GeoPDF of map.

Third party App required.


