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Data sources for the ”Geologic Map of Arizona”

( Wilson, E. D., Moore, R. T., and Cooper, J. R., 1969, Geologic Map of Arizona
[1983 printing]: U. S. Geological Survey Map 81036, scale 1:500,000 )

Sources cited have been localy modified or adjusted by the authors or by collaborating members of the staff of the United States Geologica Survey.

* |ndicates published.

+ Indicates unpublished map made for use in compiling county map or maps published by the Arizona Bureau of Mines, 1957-60.

1. Akers, J. P., 1964, U.S. Geologica Survey Water-Supply Paper 1771.
2. Allen, J. E., and Balk, Robert, 1954, New Mexico Bureau of Mines
and Mineral Resources Bulletin 36.
3. Anderson, C. A., and Creasey, S. C., 1958, U.S. Geologica Survey
Professional Paper 308.
4. Anderson, C. A., Scholz, E. A., and Strobell, J. D., Jr., 1955,
U.S. Geologica Survey Professional Paper 278.
5. Blissenbach, Erich, 1952, Plateau, v. 24, no. 4.
6. Bromfield, C. S., and Shride, A. F., 1956, U.S. Geologica Survey

41. Krieger, M. H., U.S. Geological Survey*.

42. Lasky, S. G., and Webber, B. N., 1949, U.S. Geological Survey Bulletin 961.

43. Lehner, R. E., 1958, U.S. Geol. Survey Bulletin 1021-N.

44. Lindgren, Waldemar, 1905, U.S. Geologica Survey Geological Atlas,
Folio 129.

45. Longwell, C. R., 1936, Geologica Society of AmericaBulletin, v. 47, no. 9.

46. McClymonds, N. E., and Ruff, A. W., 1959, Arizona Geological Society
Guidebook 2, Southern Arizona.

47. Mayo, E. B., and others, University of Arizona*.
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Qs- Sedimentary deposits:
Mainly alluvid gravel, sand, and St in flood

Anticline

Monocline

Syncline

Fold axis plunge

Cinder cone

Diatreme

Tc - Sedimentary deposits:
Chuska Sandstone (Pliocene?) in Apache County

TKv - Volcanic rocks
Andesitic to rhyalitic in composition, including flows,
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Kls- Sedimentary rocks.
Includes Bishee Group in the southeasten part of the State;

MZgn - Mesozoic metamorphic rocks: Gneiss

PPPc - Pakoon Limestone (Permian) and Callville Limestone
(Pennsylvanian) of McNair (1951) undivided

pCm - Mazatzal Quartzite:
Locally includes Deadman Quartzite and Maverick Shale of

Bulletin 1027-N. 48. Moore, B. N., Tolman, C. F., Butler, B. S,, and Hernon, R. M., 1941, plains, terraces, fans, and pediment cappings but ] ) pyroclagtic rocks, and associated conglomerates consisting in northern Cochise County also includes underlying ) ) o ) i . Wilson (1939)
7. Brown, W. H., 1939, Geological Society of America Bulletin, v. 50, no. 5. U.S. Geological Survey open-file map. locally includes dune sand, lake deposits, and Tps- Sedimentary deposits. _ _ largely of volcanic debris. Where in contact with Jurassic(?) or Triassic(?) volcanic rocks MZgr - Mesozoic granite to quartz diorite PZs - Paleozoic sedimentary rocks undivided .
49. Moore, R. T., Arizona Bureau of Mines reconnaissance mapping-+. landdide masses. Shown only in areas where they Includes: fossiliferous aluvia and lacustrine deposits of penecontemporaneous intrusive rocks (TKg, TKdi, TKi), the pCry - Rhyolite:

8. Bryant, D. L., 1951, University of Arizona, master’ sthesis*.
9. Cooley, M. E., 1960, Geochronology L aboratories, University of Arizona,

50. Moore, R. T., and Peirce, H. W., Arizona Bureau of Mines reconnai ssance

are of appreciable thickness or extent

middle or early Pliocene age within valleys of the present
drainage system and correlative conglomerate, sand, silt,

intrusive rocks generally cut the volcanic rocks

Ks- Sedimentary and volcanic rocks:
Includes Amole Arkose and Recreation Red Beds of Brown (1939)

MZv - Mesozoic volcanic rocks:

MDs - Sedimentary rocks.

Mainly flows and intrusive material but includes minor
amounts of agglomerate and breccia

open-file map. mappingt+. . . Qb - Volcanic rocks | ) : ; = e . RS ) .
) i J— X .T. .T. - and clay; Daniels Conglomerate of western Pima Coun TKa- Volcanic rocks: and other units of known or supposed Cretaceous age Rhyaolitic to andesitic flows and pyroclagtic rocks; locally Includes Upper Mississippian Paradise Formation of Stoyanow i )
10 ﬁ%oggufd.i d%%gmlf:'.sz'lgeol ogical Survey Mineral Investigations > {\J/Igor(e}egzl ogi cglnguvx/rel;? lﬁg’:gqngi Sggégﬁa?)g{%.d Minesand Basdltic flows, agglomerate, tuffs, and cinders and ot%r unfossil iferogs aluvial conglomeratesthat v Predominantly andesitic in composition, including flows, _ includes interfingering shale, sandstone, and conglomerate. (1926) and Hernon (1935) in extreme southeastern Arizon; pCsc - Metamorphosed sedimentary and volcanicrocks:
11. Cooper, J. R,, 1960, U.S. Geological Survey Mineral Investigations 52. Nobe!, L. F., 1914, U.S. Geological Survey Bulletin 549. distinguished from older basalts by recognizable locally contain lava flows, tuffs, and breccias and pyroclastic rocks, and associated conglomerates consisting Kv - Volcanicrocks: Includes units known to predate Lower Cretaceous rocksin the Escabrosa Limestone (Upper and Lower Mississippian) and Includes Vishnu Schist in Grand Canyon area, Y avapa Series
' Field Studies Map MF-231 53. Page, H. G.. Ellis, J. M., and Heindl, L. A, U.S. Geological Survey*. cinder cones, craters, and other geomorphic interfinger with Tertiary volcanic rocks known to be largely of volcanic debris. Where in contact with Rhyolitic to andesitic flows and tuffs Huachuca and Patagonia Mountains Martin Formation (Devonian) in much of southern and central in central Arizona, Pinal Schist in southeastern Arizona,
' evidence of youth younger than Tms; and terrestrial depositstentatively penecontemporaneous intrusive rocks (TKg, TKdi, TKi), the Arizona; Redwall Limestone (Mississippian) and Temple Butte and unnamed schistose units. Mainly phyllite, date, mica

12. Cooper, J. R., U.S. Geologica Survey reconnaissance mapping+.
13. Cooper, J. R., U.S. Geologica Survey*: preliminary map of part of

54. Peirce, H. W., Arizona Bureau of Mines reconnai ssance mapping+.
55. Peterson, D. W., 1960, U.S. Geological Survey Geological Quadrangle Map

Qr - Volcanic rocks.

correlated with the Chuska Sandstone or Bidahochi Formation

intrusive rocks generally cut the volcanic rocks

Kr - Volcanic rocks
Predominantly rhyolitic flows and tuffs

MZs - Mesozoic sedimentary rocks:
Includes limestone, shale, and sandstone, and conglomerate;

Limestone (Upper? Devonian) in northern Arizona; Modoc
Limestone (L ower Missssippian) and Morenci Shale (Upper

schig, chlorite schist and amphibolite derived from
interbedded shale, sandstone, and rhyolitic to basaltic flows

areain Cooper, J. R, 1960, U.S. Geological Survey Bulletin 1112-C. GQ-128. . . . Rhyolitic flows and tuff resting disconformably on Qs. - adi TKr - Volcanic rocks, locally metamorphosed N ) and tuffs but locally includesintrusive rhyolite, diorite
14, Cooper, J. R., and Siiver, L. T., 1964, U.S. Geological Survey 56. Peterson, D. W., 1962, U.S. Geological Survey Mineral Investigations R yolit Myttt g yonQ Tms - Sedimentary rocks: _ _ Dredominartl litici stion. including fl Ka.- Volcanic rocks y p Devonian) in western Greenlee County; and locally oy " Y_t yolite, :
Profess ondl 116 Field Studies M ap ME-253 ecognized only In Y uma County Terestria conglomerate, sandstone, Sltstone, limestone, omi nan y rhy0| ICIN c_ompos 10N, Including OWS, Predomi tl desitic fl d tuff MZPZs- M . d Pal ic sedl i K divided Pennwlvanl an limestone ganoro, and pyroxenite

15. Cosner, O. J.,, Armstrong, C. A., and Page, H. G., U.S. Geologica Survey*.

16. Cosner, O. J., and Page, H. G., U.S. Geologica Survey*.

17. Cressey, S. C., 1966, U.S. Geological Survey Misc. Geological
Investigations Map 1-470.

18. Creasey, S. C., Jackson, E. D., and Gulbrandsen, R. A., 1961,
U.S. Geologica Survey Map MF-238; part of area published in detail in
Creasey, S. C., 1967, U.S. Geological Survey Bulletin 1218.

19. Darton, N. H., 1925, Arizona Bureau of Mines Bull. 119.

20. Dings, M. G., 1951, U.S. Geologica Survey Bull. 978-E.

21. Drewes, Harald, 1966, U.S. Geol. Survey open-file map.

57. Peterson, N. P., 1962, U.S. Geologica Survey Professional Paper 342.

58. Peterson, N. P., 1963, U.S. Geologica Survey Bulletin 1141-H.

59. Ransome, F. L., 1904, U.S. Geologica Survey Professional Paper 21.

60. Ransome, F. L., 1919, U.S. Geologica Survey Professiona Paper 115.

61. Ransome, F. L., 1923, U.S. Geol. Survey Bulletin 743.

62. Raup, R. B., Jr., U.S. Geologica Survey*.

63. Rehkemper, L. J., and Rutledge, F. W., 1956, University of Texas, master’'s
theses*.

64. Richard, K. E., and Courtright, J. H., 1954, Mining Engineering,
V. 6, no. 11.

Qi - Dikesand plugs:
Mainly basaltic in compostion

QTs- Sedimentary deposits.
Includes Gila Conglomerate and other stream and lake

deposits mainly in intermontane areas. Conssts of
loosely to firmly consolidated gravel, sand, and silt,

locdl clay, gypsum, marl, limestone, diatomite, and
some intercalated basalt flows and felsic tuff beds

including L ocomotive Fanglomerate, Helmet Fanglomerate,
Pantano Formation, and Whitetail Conglomerate; and
fossiliferous bedsin Pimaand Y uma Counties known to be
no older than late Oligocene or younger than middle Miocene

Ts- Sedimentary rocks:
Mainly conglomerate, sandstone, sltstone, limestone, and
tuffaceous beds but locally includes volcanic unitsranging
from rhyalitic to andesitic in composition

largely of volcanic debris. Where in contact with
penecontemporaneous intrusive rocks (TKg, TKdi, TKi), the
intrusive rocks generally cut the volcanic rocks

TKg - Intrusive rocks:
Granite, quartz monzonite, granodiorite, quartz diorite,
and some porphyry equivalents of these rocks

TKdi - Intrusive rocks:

Diorite; includeslaccaliths of diorite porphyry in Carrizo Mountains

Kvs - Sedimentary and volcanic rocks:
Intercalated sedimentary and rhyolitic to andesitic
volcanic rocks

Jm - Morrison Formation:
Mapped with San Rafael Group south of latitude 35d 50m north

Jor - San Rafael Group:
Includes Bluff and Cow Springs Sandstones, Summerville
Formation, Todilto Limestone, and Entrada Sandstone of Late

Pkt - Kaibab Limestone and Toroweap Formation

Pc - Coconino Sandstone

Pdc - De Chelly Sandstone

OCs - Sedimentary rocks.
Includes Longfellow Limestone (L ower Ordovician and Upper
Cambrian) and Coronado Quartzite (Upper Cambrian) in
Greenlee County; El Paso Limestone (Lower Ordovician), Abrigo
Formation (Upper and Middle Cambrian), and Bolsa Quartzite
(Middle Cambrian) in eastern Cochise County; Abrigo Formation
and Bolsa Quartzite in western Cochise, Graham, Pima, Santa
Cruz, Pind, Gila, and Maricopa Counties, Tonto Group (Middle
and Lower Cambrian) in northern and central Arizona; and
Ordovician(?) and Cambrian limestone and dolomitein

pCgs - Metamorphosed sedimentary and volcanic rocks:
Mainly nonfoliated greenstone units derived from
metamorphism of mafic flows and intrusive rocks. Mainly
phyllite, date, mica schigt, chlorite schist and amphibolite
derived from interbedded shale, sandstone, and rhyalitic to
basdltic flows and tuffs but locally includesintrusive
rhyolite, diorite, gabbro, and pyroxenite

pCgn - Metamorphosed sedimentary and volcanic rocks:
Gneiss, includes some areas of undivided schist and granite.

i iv. Califomi jssertati 65. Sabins, F. F., Jr., 1957, Geological Society of America Bulletin, QTv - Volcanic rocks: Tv - Volcanic rocks . . : . : Mainly phyllite, Sate, mica.schist, chiorite schist and
gg Egllrs,g E aln%Sﬁulﬁtgl\(N Cf\llfl%rgé a g?gg:%l gl esst;ﬁ)tg&;tégln*sbc iy o 68r,1$r’10. 5 og ety Undivided rhyolitic to andesitic flows and pyroclatic Rhyolitic to basaltic rocks, flows, tuffs, breccias, and TKi - Intrusive rocks N o _ Jurassic age, and Carmel Formation of Late and Middle Jurassic age Pctl- Cl:utoller Eorrggé (I)n:Sandst Membar O Rock T northwestern Mohave County amphi)t/)glit)é derived from interbedded shale, sandstone, and
Guidebook 2, Southern Arizona 66. Shride, A. F., and Wrucke, C. T., U.S. Geological Survey*. rocks; includes some plugs and dikes. Includes units agglomerates interfingering in part with Tertiary Granitic, dioritic, rhyolitic, and andesitic dikes, slls, and plugs JTRge - Glen Canyon Group: ggd Lej\r ﬁ eg Sandét/one v e?r?ger , gnnd H’alg;?tec‘)nm% ue(i)r??#ee’ pCdb - Disbase: rhyalitic to basaltic flows and tuffs but locally includes

24. Finndl, T. L., 1966, U.S. Geological Survey Geological Quadrangle Maps
GQ-544, GQ-545.

25. Gasdtil, Gordon, 1958, Geologicd Society of AmericaBulletin,
V. 69, no. 12, pt. 1.

26. Gilluly, James, 1946, U.S. Geol. Survey Prof. Paper 209.

27. Gilluly, James, 1956, U.S. Geol. Survey Prof. Paper 281.

28. Hargraves, R. B., Newmont Exploration, Ltd.*

29. Harshbarger, J. W., 1961, U.S. Geologica Survey open-file maps.

30. Hayes, P. T., and Raup, R. B., 1968 U.S. Geol. Survey Miscellaneous
Geological Investigations Map [-509.

31. Heindl, L. A., U.S. Geological Survey*.

32. Heindl, L. A., and others U.S. Geological Survey*.

_ _ : : ) - y ! ) Shinarump Member of Chinle Formation mapped separately PPPnl - Naco Group Lower formations: Geol. Soc. America Bull 50 p. 697-760
33. Hughes, P. W., 1950, Univ. Arizonamaster’ s thesis*. mapping+. _ _ _ _ QTi - Dikesand plugs: . . _ Mafic volcanic rocks, flows, tuffs, breccias, and - . . . N ; ; - . eol. soc. AmericaBull., v. 50 p. -
34, Jag%ar, T.A., J., and Palache, Charles, 1905, U.S. Geological Survey 76. Wilson, E. D., and O'Haire, R. T, Arizona Bureau of Mines reconnaissance Mainly andesitic to basaltic in composition but includes agglomerates interfingering in part with Tertiary Km - Mancos Shale north of atituce 35d 10m north Igud_eﬁ EpétaphFBolomlte ([;Pgm!an) ; C(:jobnaLlrg;ston;a - (LB(r)?;na”?/ |(rq1tcj:f‘Lrjt<jzelsn ;rgrg%eélr%‘r;?g%drlgéﬁg,a%do?ﬁgrtizgﬂg&e. Hernon, R. M., 1935, The Paradise formation and its fauna:
Geological Atlas, Folio 126. mapping+. _ _ _ _ some rhyolitic intrusivesin central Y uma County sedimentary rocks. Includes some plugs and dikes TRm - Moenkopi Formation: gn " mlo?n)dillgrfi mQOarﬁle(:)(nqunm:snm?nan) %p& md’:%/%"?ﬂgan)’ rocks of post-Paleozoic age Jour. Paleontology, v. 9, p. 653-696.
35. Jerome, S. E., 1955, Univ. Utah doctoral dissertation*. 77. Wilson, E. D., and Peirce, H. W., Arizona Bureau of Mines reconnaissance 7] Ths- Sedimentary deposits Ti - Dikes sills and ol Kd - Dakota Sandstone Includes Hoskinnini. Member of Triassic(?) age in Monument Naco Fo?mation asused in cmt?a/i Arizona _ _ McNair, A. H., 1951, Paleozoic stratigraphy of part of northwestern Arizona:
36. Johnson, P. W., 1962, U.S. Geological Survey Water-Supply Paper 1539-S. mapping+. | Sedimentary part of the Bidahochi Formation (Pliocene) in - DIKES, SIS, anc plugs: Valley area pCdi - Intrusive rocks: Am. Assoc. Petroleum Geologists Bull., v. 35, p. 503-541

37. Johnston, W. P., 1955, Univ. Utah, doctoral dissertation*.

38. Jones, W. R., Bowles, C. G., and Hedlund, D. C., U.S. Geological Survey
reconnai ssance mappingt+.

39. Krieger, M. H., 1965, U.S. Geological Survey Professional Paper 467.

40. Krieger, M. H., Reconnaissance mapping in part published
as U.S. Geologica Survey Maps 1-501 to 1-505 (1967).

67. Simons, F. S., 1964, U.S. Geological Survey Professional Paper 461.

68. Simons, F. S, U.S. Geological Survey*.

69. Strobell, J. D., Jr., 1956, U.S. Geological Survey Oil and Gas
Investigations Map OM-160.

70. Twenter, F. R., and Metzger, D. G., 1963, U.S. Geological Survey Bulletin
1177.

71. Wargo, J. G., and Kurtz, W. L., 1956, Ohio Journal of Science, v. 56, no. 1.

72. Willden, Ronald, 1964, U.S. Geological Survey Bulletin 1161-E.

73. Wilson, E. D., Arizona Bureau of Mines reconnai ssance mapping+.

74. Wilson, E. D., and Heindl, L. A., Arizona Bureau of Mines and
U.S. Geological Survey reconnaissance mapping+.

75. Wilson, E. D., and Moore, R. T., Arizona Bureau of Mines reconnaissance

78. Witkind, 1. J., and Thaden, R. E., 1963, U.S. Geologica Survey Bulletin
1103.

79. Wrucke, C. T., 1961, U.S. Geol. Survey Bulletin 1121-H.

80. Wrucke, C. T., U.S. Geological Survey reconnai ssance mapping+.

interfingering with QTs and some possibly older units
whose debrisisin QTs

QTb - Volcanic rocks:

Basaltic flows, agglomerate, tuff, and cinders.
Includes units interfingering with QTs and some possibly
older unitswhose debrisisin QTs

QTr - Volcanic rocks:

Rhyolite flows and pyroclagtic rocks. Includes units
interfingering with QTs and some possibly older units
whose debrisisin QTs

northeastern Arizona consgsting of sandstone, sltstone,

and locally bentonitic clay

sedimentary rocks. Includes some plugs and dikes

Tvs- Volcanic rocks
Silicic volcanic rocks, flows, tuffs, breccias, and
agglomerates interfingering in part with Tertiary
sedimentary rocks. Includes some plugs and dikes

Tvi - Volcanic rocks
Intermediate vol canic rocks, flows, tuffs, breccias, and
agglomerates interfingering in part with Tertiary
sedimentary rocks. Includes some plugs and dikes

Tvm - Volcanic rocks

Rhyalitic to basaltic in composition

TKs- Sedimentary rocks.
Includes Cloudburst Formation in Pinal County and unnamed
shale, sandstone, conglomerate, and limestone unitsin southern
and wegtern parts of the State; locally contains volcanic rocks

TKsc - Metamorphic rocks:
schigt and phyllite

TKgn - Metamorphic rocks:
Gneiss derived mainly from intrusive rocks of early Tertiary
and L ate Cretaceous age but locally includes phases derived
from sedimentary and igneous rocks ranging in age from
Precambrian through Cretaceous in eastern Pima County

Kmv - Mesaverde Group:
In Black Mesa areaincludes Y ale Point Sandstone, Wepo
Formation, and Toreva Formation

Kus- Sedimentary rocks:
Includes Pinkard Formation in Greenlee County and probably
equivalent bedsin Graham and Pinal Counties. Upper
Cretaceous beds in the Santa Rita Mountains are included with
the undivided Cretaceous rocks (Ks)

Includes Navajo Sandstone (Jurassic and Triassic?), Kayenta
Formation (Upper Triassic?), Moenave Formation (Upper
Triassic?), and Wingate Sandstone (Upper Triassic)

JTRg - Intrusive rocks.
Granite, quartz monzonite, alaskite, and granitic to
monzonitic porphyries

TRc - Chinle Formation

TRcs - Chinle Formation:

MZsc - Mesozoic metamorphic rocks:
Schigt and phyllite derived from Mesozoic sedimentary rocks

Monument Valley area
Ph - Hermit Shale

PPPn - Naco Group undivided

Pnu - Naco Group Upper formations:
Includes Rainvalley Formation, Concha Limestone, and
Scherrer Formation

PPPs - Supai Formation

Locally includes post-Precambrian diabase

pCt - Troy Quartzite:
Locally may contain Cambrian sandstone and quartzite

pCg - Grand Canyon Series:
Includes Chuar and Unkar Groups

pCa- Apache Group:
Includes Mescal Limestone and associated basalt flows,
Dripping Spring Quartzite, and Pioneer Shale

pCar - Intrusive rocks:

Diorite, diorite porphyry, and gabbro

pCpy - Intrusive rocks: Pyroxenite

intrusive rhyalite, diorite, gabbro, and pyroxenite
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Lambert Conformal Conic projection
Digital representation by D.M. Hirschberg and G.S. Pitts (1999-2000)
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