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Table 1. Isotopic age determinations of rocks in and near the San Carlos Indian Reservation. Ages determined by K-Ar method except C8, C9, E19, E20, and E23, which were
determined by the 4°Ar/3°Ar method.
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NORTHERN AREA CENTRAL AREA EASTERN AREA SOUTHERN AREA [a, anorthoclase; b, biotite; h, hornblende; o, obsidian; p, plagioclase; s, sanidine; se, sericite; wr, whole rock. All determinations for this report were by R.J. Miller. For rocks 20 Ma and older, basalt is used as a field term,
Ve A N Ve A N - A N Ve A N whereas the actual composition may range from basalt to andesite]
(Al\/lg:) (AN?; (A'\;(IZ]; (ANQIZJ:) 2 > Locality Sample Location Age (Ma) Rock unit Rock type and Source K,0 K,0 Radiogenic % Rad K/Ca
3 ﬂé h No.! No. Latitude (N) Longitude (W) material dated (Wt % oxide) S.D. argon, argon
Qa Ql Q Qa at Ql Qa at Ql Qa at Ql Qt | q 8 = moles/g
g Qg Qp Qg g Qp 5 g
I aT: R -.[skCi Pleist T E Cla UAKA7733 33°20'34 110°28'07" 0.93+0.08 Basalt of Peridot Mesa (Qbpf) Basalt, wr Shafiqullah and others, 1980
0.93 Qbpf eistocene or < Clb 332034 11028072 058+0.12  do. do. Bernatowicz, 1981
QTf QTga QTf oa 17N 17 o C2 WSC641 33°19'42" 110°20'41" 3.4+0.5 Dacite of Mount Triplet (Tdmi) Intrusive dacite, h This report 0.314 0.4 1.540E-12 8.3
C3 WSC242 33°20'39" 110°16'33" 2.840.1 Basalt of Antelope Flat (Tbaf) do. do. 0.855 0.6 3.392E-12 44.3
Tbgf Tbgv C4 WSC459 33°23'33" 110°10'01" 2.0£0.01 Basalt of Bronco Gulch (Tbgf) do. do. 1.437 0.0 4.064E-12 32.9
2,00 e % C4 C5 WSC466 33°17'52" 110°21'13" 4.0+0.1 Basalt flows (Tbf) Basalt, wr do. 2.516 0.7 1.440E-11 54.6
Tgs - - C6 ‘WSC589 33°16'49" 110°17'02" 20.4+0.5 Andesite and basalt (Tab) Andesite do. 1.957 0.4 5.779E-11 53.1
o A Thaf C7 UAKA76130 33°19'01" 110°33'58" 7.46+0.59 Basalt flows (Tbf) do. Shafiqullah and others, 1980
D8 oo, ol g C8 221BRL84 33°0628"  110°0500" 2.49+0.06  Bylas diatreme (Tbv) do. Damon and others, 1997
Bh e | Tdmf Tdft b "I:' ~h‘ ‘ > 2 Cc9 378BYLS85 33°07'39" 110°02'52" 5.02+0.24 Gila Conglomerate (Tgc) tuff, h do. 0.04
m 05d " - Tgcb 36 % S19 ~ El SCnel2 33°37'57" 109°30'47" 10.2+0.2 Basalt (Tb) do. This report 0.532 0.9 8.456E-12 6.4
' E2 WSC637 33°31'56" 109°32'56" 24.9+0.5 Andesite and basalt (Tab) Basalt, wr do. 2.555 0.0 9.235E-11 65.2
Tgsb Tge Tgc Tgc E3 PP207 33°20'35" 109°49'33" 16.7+0.4 Basalt of Natanes Plateau (Tbn) do. do. 0.959 0.9 2.313E-11 60.0
Tof Tof E4 AMZ287 33°17'58" 109°46'36" 26.120.9° Andesite and basalt (Tab) Andesite, wr Marvin and others, 1987
Tgv Tgls Tgm E5 AMZ283 33°1824" 109°42'48" 24.6+0.93 Tuff of Nantac Rim (Ttnu) Rhyolite tuff, b do.
4.0 - *C5 Do. do. do. do. 24.920.9 do. do. do.
B5.02: e Tgl % C9 5 < E6 AMZ284 33°18'14" 109°41'30" 21.320.7° Porphyritic trachyandesite (Tpt) Andesite, p do.
A sk C7 D28 ey Sk S2 E7 PP72 33°19'45" 109°36'15" 25.6+0.4 Andesite and basalt (Tab) Basalt, wr This report 2.527 3.9 9.377E-11 80.3
A T sk St E8 PP80O 33°1320" 109°30'12" 23.1+0.3 Enebro Mountain Formation (Tem) Rhyolite tuff, o do. 4.435 7.5 1.484E-10 86.3
E9 3SC77 33°05'27" 109°46'07" 27.7+0.4 Andesite and basalt (Tab) do. F. Gray, unpublished data 2.636 0.2 1.059E-10 79.7
Thh E10 410BRY 86 33°06'32" 109°32'59" 17.7£0.8 Basalt of Natanes Plateau (Tbn) do. do.
Tgcm Ell L-976 33°05'30" 109°22'30"2 56.5+1.74 Monzonite porphyry (Tmp) Monzonite porphyry, b McDowell, 1971
102 vveerneeens skE1 E12 L-847 33°02'48" 109°24'13" 63.0+2.34 Dacite porphyry (Tdp) Dacite porphyry, h do.
Tbh Do. do. do. do. 64.8+6.3 do. do. do.
o El3a AV2A 33°00'45" 109°40'57"2 27.6x1.4* Andesite and basalt (Tab) Basaltic andesite Strangway and others, 1976
- e £ E13b  AVISB 33°0018"  109°4124"  31.1x0.5*  do. do. do.
Q
” 2 El14 32°59'40" 109°38'34" 25.9+0.6 Dacite breccias and flows (Tvd) Dacite, h Houser and others, 1985
13; ~~~~~~~~~~~~~~~~~~~~~~ *E% = E15 32°58'00" 109°38'30" 67.6x+1.4 Volcanic rocks (TKv) Hornblende porphyry, h do.
) El6 32°58'18" 109°37'38" 26.6+0.6 Andesite and basalt (Tab) Andesite, wr do.
18.8-cccevveeens k ,I?n et LLelt E17 32°58'19" 109°37'10" 24.5+0.6 Rhyolite breccias and flows (Tvrb) Rhyolite breccia, b do.
19,7 cvvveeeennns skE20' 7, O Do. do. do. 26.5+0.6 do. do. do.
0. 0reevrnee N2 20.0, 21.7-cereeeneeey *_'%2-11; CND E18 360BRY85 33°05'30"  109°35'18" 24.0+£0.9 Siliceous volcanic rocks (Tsv) Rhyolite tuff, a B.B.Houser, unpublished
. D0 e % C6 20.6, 20,9 v ereenes kE22 7| Teb Tpt > - o 47500
Tpt Tpt e e = E > E19 559MAR91 33°05'45 109°4729 24.01+£0.06 Tuff of Studhorse Seep (Tts) tuff, s do. 233
21,3 ‘fﬂT‘%m:‘ * S 8 E20 UAKAT75-73 33°11'06" 109°23'20" 19.70+0.42 Enebro Mtn Fm. (Tem) rhyolite, s Damon and others, 1997
LL|7§2A3 v Tiab 4 2 E21 33° 119" 109°23'56" 20.0 do. do. Schroeder, 1996
—— E— 22?3 """""" g':"éé 22.9* J & Do. do. do. 217 do. do. do.
. Tda;, - Tda’." ' — 22.9-24.95 E22 C-7-82 33°10'44"  109°22'48" 20.6+0.7 do. rhyolite, wr Marvin and others, 1987
c >y A S 23.3
Do. do. do. do. 20.9+0.8 do. do. do.
Tsv 240 4 gE19 || e sk E18 23.6 © © Oa © . o © © ©
046 24.9... o0 Tab E23 33°1018"  109°2245"  22.33x0.14  do. do. Ferguson and Enders, 2000
Tab " Tinl Tta Tvr E24 33°07'06" 109°22'30" 52.8+2.0 Intrusive breccia (Tibx) breccia, se Bennett, 1975
Tab 24.9 256 n Tvd Tvib E25 33°07'11"  109°22'31" 57.6+2.2 Granite porphyry (Tgp) Granite porphyry, b do.
a 25.9 DAPRRPRRRS T EETRIPRRNY L0 FROOTOOe T >rkE1‘} ) N1 SC1071 33°36'33" 110°1626" 18.8+0.4 Basalt of Natanes Plateau (Tbn) do. This report 1.950 0.0 5.295E-11 61.0
V v, el
skE4 S g ‘_'poi : |3k E17 L § N2 SC760 33°34'32" 110°03'41" 20.0+0.4 Porphyritic trachyandesite (Tpt) Trachandesite, p do. 0.767 0.0 2.221E-11 67.6
E16 Tabv e ;!9 S1 WSC812 33°16'10" 110°41'41" 7.8+0.3 Basalt flows (Tbf) Basalt, wr do. 0.688 0.0 7.726E-12 36.2
E13 Tdpf © S2 UAKAT7530 33°14'54"  110°3224" 5.28+0.13 do. do. Shafiqullah and others, 1980
*kE9 S3 83AB75 33°05'01" 110°43'38" 69.8+2.1 Intrusive rocks (Ki) Dacite porphyry, h McKee and Koski, 1981
Tad Tdr S4 GB-1 33°07'08" 110°40'56" 72.3+£2.2 do. do. do.
S5 32°58'29" 110°38'11" 62.63 rhyolite (Tr) Rhyolite, b Kreiger, 1968b
S6 SCr254 33°08'09" 110°29'55" 23.6+0.6 Tuffaceous volcanic rocks (Tvt) Rhyolite, s This report 5.580 0.0 1.912E-10 58.0
Tw Tw Tw Tw 25 S7 SCr289 33°07'41" 110°29'59" 21.8+0.4 volcanic rocks, undivided (Tvu) Rhyolite, b do. 9.070 0.0 2.862E-10 69.2
Lo . 33.7° < S8 SCr245 33°07'06" 110°29'15" 23.3+0.4 do. Rhyolite, s do. 6.160 0.0 2.080E-10 74.0
© Tawf Tawi Eocene? . . :
oo ¢ o S9 SCrl44 33°07'02"  110°19'22" 21.5+0.3 do. Rhyolite, wr do. 7.550 4.0 2.354E-10 77.4
\ § S10 SCr242 33°07'10" 110°18'53" 22.8+0.9 do. Basalt, wr do. 2.344 0.0 7.749E-11 38.3
LS S11 SCr038 33°07'00" 110°13'30" 23.5+0.4 do. do. do. 9.160 0.0 3.114E-10 68.2
59.8 S12 SCr149 33°04'26" 110°15'42" 22.5+0.3 do. Rhyolite, wr do. 4.830 1.575E-10 89.7
’ 55 < S13 SCr139 33°02'25" 110°14'00" 23.0+0.8 Santa Teresa Granite (Tst) Granite, b do. 9.700 0.0 3.234E-10 43.8
Tpu S14 SCr093 33°02'31" 110°13'37" 892.4+9.2 Mixed intrusive rocks (Bymi) Quartz diorite, h do. 1.079 0.1 1.794E-09 96.9
S15 SCr096 33°01'59" 110°14'00" 22.9+0.4 Santa Teresa Granite (Tst) Granite, b do. 9.640 0.0 3.201E-10 67.8
B7.B: e S16 SCrl161 33°01'09" 110°17'32" 23.3+0.5 do. do. do. 9.800 0.0 3.305E-10 58.7
form Q S17 SCr088 33°0020"  110°13'05" 22.9+0.4 do. do. do. 9.810 3.253E-10 67.8
5B.5eereareneenssnsnen s Unconformity L8 SI8  UAKA73-16  32°57 110°15' 24.95:0.60  do. do. Shafiqullah and others, 1980
B2.63: v rerrre e *k S5 = S19 R7886 33°15'07"  110°29'00" 3.6+0.4 Basalt flows (Tbf) Basalt, wr(?) Anderson, 1988
63.0, 64,8+ v rerrrrenranii Tr A
11 etter refers to subdivisions of map area in report (C, central; E, eastern; N, northern; S, southern).
2Appmximate location. Coordinates not given by author.
3Age determined by reanalysis of sample reported in Bromfield and others (1972).
- } Tertiary or Tiky TKg Tertiary or o5 . 4Age corrected using method described by Dalrymple (1979). Original + value used.
Cretaceous 7.6+ v eerrrrere e KErs Cretaceous < % < o
2 S
3 N
-2 > O
= n
6| aa}
Kp & =
. . 135 7 “ -
Unconformity Unconformity Unconformity Unconformity 200 S Table 2. Chemical analyses of volcanic rocks from north of the Gila River on the San Carlos Indian Reservation and from the Guthrie quadrangle, southeast of the Reservation.
> g ~N
n 4
Pn Ph Ph % Z [Analyses by U.S. Geological Survey. Major oxides, except FeO, for samples with PP Field Nos. determined by rapid rock analysis; WSC samples determined by X-ray spectroscopy. Analysts for PP12 and PP26, P. Elmore, G. Chloe, H. Smith, J. Kelsey, and J. Glen; PP34 and PP35, A. Bartel, K Stewart, and J Taggart; PP
PMu PMu PMu m § A <Zt Nos. 207, 211, and 218, J. Harris; and PP209 and PP215, A. Bartel, K. Stewart, and J. Taggart; WSC Nos. 32, 43, 240, 241, and 242, A.J. Bartel, K. Stewart, and J. Taggart; WSC Nos. 274, 305, 329, 332, 340, and 343, R.V. Mendes, A.J. Bartel, K. Stewart, and J. Taggart; WSC Nos. 466, 467, 469, 611, 740A, and 897, D. Vivit.
Me Me Me Me A g = FeO by rock analysis, analyst L. Espos, except P. Klock for WSC Nos. 240, 241, and 242, and N. Elsheimer for WSC740A and WSC897. Methods for determination of trace elements listed below. Analysts for trace elements Ba through Lu for WSC Nos. 32, 43, and 45, L.J. Schwartz; WSC Nos. 240, 241, and 242, J. Budahn,
~ , E =) (H) R. Knight, and R.B. Vaughn; WSC Nos. 274, 305, 315, 329, 332, 340, 343 and 371, D. McKown, J Budahn, R. Knight, and R.B. Vaughn; WSC Nos. 466, 467, 469, and 611, R.D. Vaughn, D. McKown, J. Budahn, and R. Knight; WSC740A and WSC897, R.B. Vaughn; PP207 and PP218, J. Harris. Analysts for Field Nos.
Dm Dm Dms Dm g :<ZC e 8 WSC240, 241, and 242, for Rb, T. Frost and B. King; Zn, R. Lerner; and Zr, T. Frost]
m s = > O
az >
. Unconformity O€e DEVONIAN Unconformity o E Mapunit  Tbgf  Thgf  Tbf Tof Thi Tbaf  Tbn Tbn Tbn Tbn Tpt Tpt Tab Tab  Tab Tab Tab Tab Tab  Tal Tab Tab Tab Tab  Tdmf Tdmi  Tdmi Tir Tir Tir
Unconformity AND < ca z 3 “ = Map No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
es CAMBRIAN E Field No. WSC32 WSC611 WSC45 WSC466 WSC897 WSC242  PP35 PP207  PP211  PP218  PPI2 PP26 PP34  PP209  PP215  WSC240 WSC241 WSC305 WSC315 78DRY90 WSC332 WSC329 WSC340 WSC343 WSC467 WSC43 WSC469 WSCT40A WSC274 WSC371
€t €c €q 5 Major Oxides (percent)
~ 5445 &) J
Unconformity Unconformity Unconformity Unconformity Sio, 46.5 50.4 48.5 46.6 45.6 49.1 51.4 46.7 51.4 439 57.4 55.7 48.7 50 55.7 56.6 56.6 50.5 52.6 60 55.80 62 65.2 65.7 69 69.4 69.8 76.3 73.4 76.3
7
J b g d S P, gd 10007 ~ ALO, 153 178 154 161 144 166 168 16.4 168 164 167 166 169 172 16.7 163 164 155 176 165 1590 163 16.1 157 156 161 156 125 133 11.6
B ’ ! B \EMd Fe,O, 4.17 1.85 7.05 4.44 4.88 4.18 2.83 4.5 2.7 3 2.9 2.24 3.02 3 2.8 6.25 2.96 7.36 8.01 4.9 4.20 2.04 3.07 3.87 2.87 1.9 1.62 1.19 1.59 0.8
Byt 1,256 % weeereereer s Pk Byt Byt FeO 7.03 7.1 391 4.95 7.29 6.74 5.52 7 6.25 9.37 3.7 5.69 6.82 7.15 4.84 1.39 3.89 143 1.16 0.64 4.33 2.86 0.13 0.08 0.19 0.47 0.63 0.07 <0.02 <0.02
r r r MgO 7.96 5.71 6.29 5.53 8.9 6.66 5.29 4.6 5.6 7.3 2.3 33 6.19 6 4.3 2.76 4.84 5.16 243 2.3 4.51 1.74 0.85 1.07 1.31 0.8 0.72 0.01 0.25 0.14
- - - @) CaO 8.55 9.59 9.04 7.45 8.76 9.35 8.33 8.7 8 9 4.6 5.6 11.2 9.6 6.6 5.54 5.97 8.48 7.33 4.8 7.52 4.31 1.88 3.28 3.69 3.38 3.46 0.46 1.27 0.67
=
B B,am B am 8 Na,O 4.56 3.24 3.31 3.15 3.1 3.15 3.27 3.8 3.5 3 4 3.7 2.8 3.2 3.6 3.77 3.77 2.88 3.92 4 3.23 3.72 4.68 3.73 4.1 4.27 4.16 3.7 3.51 3.08
am
’g’ad‘e J M 1 Apache AGPa‘:he M 2 K,0 LI 083 147 24 146 074 175 13 18 072 3.1 31 076 085 28 326 257 262 229 35 170 339 419 354 195 187 193 454 441 459
roup y ( [ 1264 P R Tou
P Byad 1,264 Group oK Byad p Byad . E TiO, 2.34 1.54 2.01 1.73 2.58 1.67 1.33 3 1.2 2 1.4 0.74 1.52 1.5 1.3 1.64 1.23 1.19 1.93 0.84 1.41 0.93 0.57 0.57 0.4 0.27 0.28 0.08 0.26 0.09
18080 oo S P,0, 0.64 023 042 041 0.48 0.35 0.35 0.52 0.35 04 067 0.78 03 026 0.62 077 059 066 053 034 022 0.34 02 017 0.16 009 012 002 008 <005
- - L - % MnO 0.2 0.14 0.13 0.16 0.17 0.16 0.13 0.15 0.09 0.23 0.16 0.18 0.16 0.12 0.08 0.11 0.12 0.13 0.08 0.06 0.12 0.08 0.1 0.05 0.06 0.03 0.06 0.04 0.03 0.04
- -
R . . R % LOI? 0.91 0.5 1.88 2.88 1.04 0.67 2.19 1.85 242 2.22 2.3 1.4 0.58 0.52 1.23 0.97 0.63 2.38 1.8 2.32 0.35 1.46 1.72 1.36 0.38 0.96 0.88 0.61 0.72 0.9
Unconformity Unconformity Unconformity Unconformity S
Total 99.27 98.93 99.41 95.8 98.66 99.37 99.19 98.52 100.11 97.54 99.23 99.03 98.95 99.4 100.57 99.36 99.57 98.29 99.68 100.2 99.29 99.17 98.69 99.12 99.71 99.54 99.26 99.52 98.82 98.21
Bug Bug ; Bug Bug . 4 .
Stewart and others, 2001 Trace Elements (parts per million) determined by neutron activation, except as noted
2Range in age of samples S11, S13, and S15-S18 of Tst 89243 - it S14
3Probably reset age Bymi % Ba 373 207 254 334 255 2303 268 608 597 11003 11003 1850 658 305 917 1260 880 119 1220 1520 30.6 466 337
4Shackleton and others, 2000 1600 < N Co 439 51 40.6 3.14 50.7 45° 323 38.3 41 263 253 30.8 26.6 33.7 13.1 1.43 10.5 935 5 6.57  0.229 287 0354
5Berggren and others, 1995 o 5 s 5
6 > . ~ Cr 247 282 212 147 254 280 6.26 6.26 162 37 160 124 42.1 38.8 7.8 <0.92 23.4 16.3 10.1 9.56 <0.71 3.26 0.24
Bop Bowring and Erwin, 1998 B-p B.p 23]
& 7Cowie and others, 1989 P > 5 Cs 039 0354 5.36 333 0.572 5.36 0.513 1.08 0.523 1.87 1.24 1.37 1.24 2.73 1.53 4.06 456 3.56
Epg ﬁ Hf 5.7 3.05 3.87 5.65 3.99 5.52 5.64 3.86 6.17 9.67 6.07 2.6 2.19 2.45 5.74 4.18 3.83
2500 _/ 8 Rb 16 <1.0 22 33 18.8 10* 106* 554 32.7 61.5 349 90.2 103 113 26.4 28 27.8 179 171 140
j Sb <0.6 0.16 <0.6 0.14 0.3 0.15 0.11 0.051 0.228 0.194 0.18 0.229 0.34 0.281 0.516 0.262 0.189
A Ta 4.59 1.01 2.21 3.46 2.83 0.56 1.27 1.24 1.33 2.02 1.01 0.969 0.7 0.707 3.53 2.07 2.5
Th 4.6 1.65 2.16 4.43 2.51 1.7 14.6 6.32 7.6 5.56 4.86 8.41 9.15 11.7 2.25 1.74 1.86 19 20.2 16.7
U 1.4 0.611 0.54 1.56 0.923 0.367 3.44 1.27 1.23 0.972 0.845 1.57 1.65 2.03 0.634 0.5 0.579 3.63 3.19 2.89
Zn 89 114 93 95.1 94.4 86° 111 109 80 1203 80° 118 122 105 90.2 113 71.5 53 34 40 55 34.1 37.3
Zr 281 128 184 222 190 1403 114 111 99 4703 355° 212 241 137 239 367 216 92.8 94 75.7 169 113 91.7
DESCRIPTION OF MAP UNITS Tge Conglomerate and associated sedimentary rocks member (Pliocene al Landslide deposits (Holocene) Se 23 276 208 2 217 25 16.8 25 EY) 14 16 235 154 18 795 473 782 604 346 431 194 289 219
[Some unit exposures on the printed or plotted map are too small to distinguish the color for unit and Miocene) Gravel (Quaternary) La 404 125 215 297 254 169 21.1 443 27 642  56.1 614 376 239 398 589 379 15.5 12.1 123 238 366 396
identification. These units are labeled where possible, and unlabeled units are attributed in the Tgsb Sedimentary deposits and tuff member (Pliocene) Ce 69.5 30.3 39 61 52 32.6 103 44 135 111 126 80.4 46.4 79.5 128 77.8 28.8 18.4 21.9 54.2 67.4 79.3
database] Sand, silt, and gravel (Quaternary) Nd 32 168 21 271 235 18 624 462 568 361 201 359 52 306 113 7 886 32 21 277
Tgls Limestone, siltstone, sandstone, and tuff member (Pliocene) Sm 646 442 491 562 546 44 5.62 11 794 1001 748 458 646 949 579 214 128 165 871  3.56 53
NORTHERN AREA . ] QTf Fanglomerate (Quaternary or Tertiary) Eu 1.96 1.51 1.54 1.87 1.83 1.51 2.29 2.55 2.32 2.04 2.86 2.19 1.36 1.6 2.4 1.23 0.72 0437 0519 0.0516 0.548  0.424
Tgv Volcanic conglomerate member (Pliocene)
Alluvi Hol ol luvial d . Plei d Pl > Gd 5.4 4.87 4.1 5.43 4.57 4.53 4.63 5.43 7.57 5.76 7.53 6.71 4.84 5.95 8.99 4.95 2.2 1.3 1.56 3.39 3.04 4.8
22 uvium (Holocene) Tgl Limestone member (Pliocene) e er alluvial deposits (Pleistocene and Pliocene?) Tb 083 0726 074 0904 0781  0.701 1.76 2.12 118 0913 102 1 076 0.803 13 0677 6 0147 0221 139 0453 0747
al Landslide deposits (Holocene) - Vent deposits (Pl ) Gila Conglomerate (Pleistocene?, Pliocene, and Miocene) Tm <02 0365 027 0498 0457 0424 0437 0384 0339 0712 0324 - 012 - - 0355 046
ent deposits (Pliocene . . .
P QTga Alluvium of Smuggler Canyon (Plelstocene? and Pliocene) Yb 242 2.06 1.91 1.97 1.92 2.95 2.42 2.83 2.57 2.55 2.54 2.3 2.12 4.18 1.91 0.944 0.48 0.74 4.9 2.33 2.82
Qg Gravel (Quaternary) . Lu 0.347 0.281 0.294 0.371 0.275 0.276 0.405 0.396 0.364 0.361 0.327 0.301 0.612 0.281 0.151 0.077 0.101 0.706 0.36 0.422
Thbaf Basalt of Antelope Flat (Pliocene) .
- Basalt (Quaternary and Tertiary) Tgcb Conglomerate of Buzzard Roost Canyon (Pliocene) Lat. N. 33°15.58' 33°20.39' 33°18.95' 33°17.86' 33°15.43' 33°20.65' 33°15.44' 33°20.85' 33°15.84' 33°22.10' 33°23.03' 33°1821' 33°13.11' 33°13.26' 33°19.80' 33°23.16' 33°21.88' 33°19.00' 33°20.13' 32°50.55' 33°21.51' 33°21.40' 33°16.38' 33°17.23' 33°20.89' 33°19.87' 33°20.62' 33°23.42' 33°16.81' 33°18.20'
y y Dacite of Mount Triplet (Pliocene) Long. W. 110°07.03' 110°01.23' 110°21.05' 110°21.27' 110°19.47' 110°16.56' 109°40.85' 109°50.85' 109°41.24' 109°40.22' 109°53.51' 109°41.73' 109°43.24' 109°44.72' 109°36.05' 110°03.11' 110°10.63' 110°14.92' 110°14.38' 109°17.87' 110°14.18' 110°13.30' 110°07.74' 110°07.53' 110°22.07" 110°20.97' 110°21.56' 110°08.99' 110°13.70' 110°09.11'
. . Tgm Muddy sandstone and conglomerate member
- Dacite flows and plugs (Mlocene) - Intrusive dacite 1 Guthrie quadrangle. Tal is correlative with Tab on the San Carlos Indian Reservation (Richter and others, 1983)
. Tgc Conglomerate and associated sedimentary rocks member 2Loss on ignition
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Byg Granite (Mesoproterozoic) Ks Sedimentary rocks (Cretaceous)
Me Escabrosa Limestone (Mississippian) Tabv Andesite and basalt vent deposits (Oligocene) Ql Landslide deposits (Holocene) *¢*  K-Ar age sample locality —Locality number refers to Correlation of Map
CENTRAL AREA - Coal (Cretaceous) Units and table 1
Dm Martin Formation (Devonian Dacite of Paymaster Wash (Oligocene) t Calcareous tufa (Holocene . . . . 16 . .
Qa Alluvium (Holocene) ( ) DI cve dacit Qe ( ) PMu Horquilla(?) Limestone (Pennsylvanian) and Escabrosa(?) Limestone = Chemistry sample locality —Map number refers to table 2
. -,~ Tdpi: -, ntrusive dacite s et s e
s Sandstone (Cambrian) oY JEk 4 Qg Gravel (Quaternary) (Mississippian), undivided \H HH‘ G tit 1 t of li t.
. . . arnetite replacement of limestone
Qt Talus (Holocene) . ) Tdpf Dacite flows . . Ph Horquilla Limestone (Pennsylvanian) HHH‘ P
Byd Diabase (Mesoproterozoic) Qp Piedmont deposits (Quaternary) ////// Hydroth Ily altered rock
Ql Landslide deposits (Holocene) ) . - Lahars (Oligocene) ‘ ) ‘ Me Escabrosa Limestone (Mississippian) // ydrothermally altered roc
Byt Troy Quartzite (Mesoproterozoic) Gila Conglomerate (Pliocene and Miocene)
Qg Gravel (Quaternary) ) Tdr Dacite of Red Hills (Oligocene) Tge Conglomerate and associated sedimentary rocks member - Martin Formation (Devonian) and sedimentary rocks (Cambrian), Dike rocks
Apache Group (Mesoproterozoic) undivided o000 Tiab
Qp Piedmont deposits (Quaternary) Basalt Tad | Andesite and dacite of Coyote Wash (Oligocene) - Vent deposits (Pliocene) . . .
Dm Martin Formation (Devonian) et T+
Basalt of Peridot Mesa (Pleistocene . o . . )
( ) Byam Mescal Limestone Tw Whitetail Conglomerate(?) (Oligocene) Tobf Basalt flows (Pliocene and Miocene) . . .
€a Abrigo Formation (Cambrian)
Qbpf Flows 0000006 Ta
) Byad Dripping Spring Quartzite Andesite of Willow Mountain (Eocene?) Thh Hell Hole Conglomerate (Miocene) q Quartzite (Cambrian) .
Vent deposits _ EEVENSVENEVES Ki
) - Pioneer Shale . Tawf Flows and breccias Tq Quartz porphyry (Miocene) B,d Diabase (Mesoproterozoic)
QTf Fanglomerate (Quaternary or Tertiary) PP Byd
B9 Granite (Mesoproterozoic) Tawi Intrusive rock Tf Felsic dikes (Miocene) . .
Basalt of Bronco Gulch (Pliocene) Byod Gabbro and diabase (Mesoproterozoic)
Togf Flows Bop Pinal Schist (Paleoproterozoic) - Intrusive breccia (Eocene) Ta Andesite dikes (Miocene) Bt Troy Quartzite (Mesoproterozoic)
o Vent deposits EASTERN AREA Tpu Porphyries, undivided (Eocene) - Diabase dike (Miocene) Apache Group (Mesoproterozoic)
) ) ) . . Tvs R . . .
Gila Conglomerate (Pliocene and Miocene) Qa Alluvium (Holocene) - Granite porphyry (Paleocene) Silicic volcanic rocks (Miocene and Oligocene) - Basalt
Tgs Siltstone, sandstone, and minor conglomerate member (Pliocene) Qt Talus (Holocene) - Monzonite porphyry (Paleocene) Tvu Volcanic rocks, undivided (Miocene and Oligocene) Byam Mescal Limestone

*

. * *
* 125yearsof
Science

- I for America

1879-2004

For sale by U.S. Geological Survey, Information Services, Box 25286,
Federal Center, Denver, CO 80225, or call 1-888-ASK-USGS

Geologic Map of the San Carlos Indian Reservation, Arizona
By

Chester T. Wrucke, Calvin S. Bromfield, Frank S. Simons, Robert C. Greene, Brenda B. Houser, Robert J. Miller, and Floyd Gray
2004

Available on World Wide Web at http://pubs.usgs.gov/imap/i2780
Any use of trade, product, or firm names in this publication is for

descriptive purposes only and does not imply endorsement by the
U.S. Geological Survey

@ Printed on recycled paper





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


