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Stratigraphic Section

MAP UNITS

| Qy ] Young alluvium {Holocene 1o latest Pleistocene)—Deposils in present-day river and stream channels, flood plains, and playas
= |

I O Surficial deposits (Holocens to middie Pleistocens)—Alluvium in present-day valleys and piedmonts, eclian deposits, and local
— glacial deposits

[ co

Older surficial deposits (migdie Pieistocene 10 latest Pliocene)—Alluvium with less abundant talus and eclian deposits
QTb | Basallic rocks (Holocene to late Pliocene; 0 1o 4 Ma)

- Volcanic rocks (Quaternary 1o late Pliocene)—Rhyolitic to andesitic rocks associated with unit QTh

TSy Sedimentaty rocks (Pliocene to middle Miocene)—Units deposited during and aller late Tertiary normal faulting, sedimentary
parts of the Bidahochi Formation. and the Bouse Formation: commonly capped by patches of Quatermary surficial deposils

Thy | Basalic racks (Pliocene Lo late Miocene: 4 o 8 Ma)

N‘ZU | Orocopia Schist (Jurassic protolith; Cretaceous metamorphism), } .‘
- Volcanic: rocks (Pliocene o middle Miocens; 4 to 15 Ma)—Rhyolitic 1o andesitic rocks associated with units Tby and Tb - e R Tl o s s s A A0S AA ()
| :r!) :;:??;Eg:c‘r:vmmu middle Miocene; & to 16 Maj—Units, such as the Hickey Formation, erupted after most mid-Tertiary volcanism PZ T m—— : {
Tem | i‘ﬁ?‘ﬁ:ﬁé‘:’é:ﬁ:ﬁ&“!ﬁ ':?ﬂ‘ni’f@?&iﬁ g:ﬁ:?i“e?e:.i:c 38 Ma}—Depeiad dufigrini Totary oftosric aciE i 1o Besin P Sedimentary rocks (Permian)—Kalbab Limestone, Toroweap Formation, Coconino Sandstone, San Andres Farmation. and [

| TV Volcanic rocks (middie Miocene 1o Oligocene; 15 to 38 Ma)—Silicic 1o mafic flows and pyroclastic recks, includes some sub
e volcanic intrusions.

| T8V | voicanic and sedimentary racks (middle Miocene to Oligocent)

- Subvolcanic intrusive rocks (middle Miocene to Qligocena)
- Grandod rocks (early Msooene to Oligocene; 18 1o 38 Ma),

- Granitoid rocks {Jurassic)—Granite to diorite, with local alkaling rocks; inctudes Triassic(?) granitoids in Trigo Mountains.

s Sedimentary and volcanic rocks (Jurassic)—Sil Nakya, Al Molina, and Pitoikam Formations, Cobre Ridge tuff, Rudolfo Red

. a s ; Harquar

Beds, Recreation Red Beds, Gardner Canyon Formation, and part of the Canelo Hills Volcanics in southam Arizona;
formation and rocks of Slumgullion in western Arizona

Y| Volcanic rocks (Jurassic: locally lalest Triassic)—Mount Wrightson Formation, part of Canelo Hills Volcanics, Mulberry Wash
= Volcanics, Black Rock Velcanics, and equivalent rocks.

Sedimentary and volcanic rocks (Jurassic and Early Triassic)—Buckskin Formation, Vampire Formation, and Planet Volcanics in
west-central Anzona,

Chinle Formation (Late Triassic)—Shinarump Conglomerate Member ( ¥es ) mapped separately in most areas

- Moenkopi Formation (Middie[?] and Earty Tiassic)

— Glorieta Sandstone on the Colorado Plateau; age-equivalent rocks in the Basin and Range Provinoe and Transition Zone are
included with unit PP

[ PP Sedimentary rocks (Petmian and Pennsylvanian)—Hermil Shale, Supai Group, Naco Group, De Chelly Sandstone, Cutler Group,
e Pakoon Limestone, Callville Limestone, and Queantoweap Sandstone.

- Sedimentary rocks (Mississippian to Cambrian)—Redwall Limestone, Temple Butte Limestone, and Tonto Group in northem
Arizona; Escabrosa Limestone, Percha Shale, Martin Formation, El Paso Limestone, Abrigo Formation. and Bolsa Quartzite in
southemn Arizona

Ys Sadimentary rocks (Middie Proterozoic)—Grand Canyon Supergroup (locally Late Proterczoic), Apache Group, Troy Quartzite, and local
= basalt flows and diabase.
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- Diabase (Middie Proterozoic; 1100 Ma)

| Tso —
|—Yg | Granitoud rocks (Middle Proterozoic, 1400 Ma).

Sedimentary rocks [Oligocene to Eocene o locally Paleccene)—Units deposited on the Colorado Plateau and Transilion Zone
priot 1o or during the inftial phases of mid-Tertiary volcanism, many units were deposited by drainages flowing north and east
onto the Colorado Plateau; includes “rim gravels” and associated finer grained rocks along the Magollon Rim; also includes

Chuska Sandstone; some units, especially those in the Transition Zone, may overlap in age with unit Tsm

Arzona
Strip

Y%
| g Granitoid rocks (Middle or Early Proterozoic: 1400 Ma or 1650 to 1750 Ma)

Jurassic

Granitic rocks (early Tertiary to Late Crefaceous: 45 10 75 Ma)—Commonly muscovite-garnet-bearing peraluminaus granie and
associated pegmatie

- Granitoid rocks {early Tertiary 1o Late Cretaceous; S5 o 85 Ma)—Generally metaluminous granite to diorite and subvolcanic

XQ | Granitoid rocks (Early Proterozoic, 1650 to 1750 Ma)—Granite, granodsorite, tonalite, quartz deorite, diorite, and gabbro;
e commaonly toliated

porphyry.
KV | volcanic rocks (Late Gretaceous earty Tertiary near Safford)—Rhyolitic o andesiic volcani rocks and locally associated sedimantary - Quartzite (Early Prolerozoic; 1700 Ma)—Mazatzal Group and similar rocks. ; j
— and subvolcanic intrusive rocks. _— T"ass 0
KmV Mesaverde Group (Late Cretaceous)—Yale Point Sandstone. Wepo Formation. and Toreva Formation. Xm | Metamorphic rocks (Early Prolerozoic; 1650 1o 1800 Ma)—Undifferentialed metasedimentary, melavolcanic, and gneissic rocks.

| XMS | Metasedimentary racks (Early Proterazoic; 1650 to 1800 Ma)

=
@!ﬂ Metavolcanic rocks (Early Proterozaic; 1650 to 1800 Ma)

MAP SYMBOLS

KS | sedimentary rocks (Cretaceous)—Dakola Sandstone, Mancos Shale, and related rocks near Show Low, Morenci (Pinkard
— Formation), and Deer Creek

F%s }| Sedimentary rocks with local volcanic units (Cretaceous lo Late Jurassic)—Bisbee Group (largely Early Cretaceous) and relaled
rocks, Temporal, Bathtub, and Sand Wells Formations, rocks of Gu Achi, McCoy Mountains Formation, and Upper Cretaceous
Fort Crittenden Formation and equivalent rocks

c =
_ Jm | Morison Formation (Late Jurassic)—Locally mapped with San Ratael Group : act T S B e
|— JS | sanRatacl Group {Late to Middie Jurassic)—Biutt and Cow Springs Sandstones, Summerville Formation, Teditto Limestone — Fault 220702 Middle Tertiary mylonitic fabric; lined pattern is
== Entrada Sandstone, and Carmel Formation. 7 J approximately paraliel to lineation.
ch k J Glen Canyon Group (Early Jurassic)—Navajo Sandstone, Kayenta and Moenave Formations, and Wingate Sandstone ——" Low-angle normal fault . i
—— % Mesozoic to early Tertiary metamorphic fabric | (7 | EEAY el An L U S B BN Tl % e P S e Y T ] . o W
——"" Delachment fault | in Proterozoic to Mesozoic sedimentary rocks
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(U-Th)/He Detrital Apatite Data
Moenkopi Formation, Sample PGC-015

(U-Th)/He Precambrian Basement Apatite Data

PGC-015 Moenkopi PGC-015 Moenkopi

PGC:015: Moenkopi
He mass

nmol/ micro Ft Corr

73.8 1.0 3.0 0.71

58.1 2.2 3.1 0.71

65.7 3.4 6.5 0.76

65.9 3.4 3.8 0.73 19.9
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54.4 0.1 2.6 0.68 5.1 7.5 : o R TR, SRR MR R GCEK-04, Dox Sandstone, Grand Canyon 1.6

73.0 0.2 2.8 0.70 3.9 5.5 He mass
69.1 4.8 4.3 0.73 443 60.4 U m Th m nmol/ microg)
82.4 12.8 2.9 0.70 54.3 77.0 al 15.0 41.4 3.1 5.3

P ® all 23 20.7 46.5 0.3 2.9 0.69 7.8 11.3 a2 8.3 13.8 1.2 7.1
4.00 a12 5.5 34.9 130.3 15 15 0.62 20.5 33.0 a3 437 63.5 8.1 12.1
2.00

>
‘ * al3 4.6 23.5 71.2 0.8 2.1 0.65 15.0 23.0 a4 8.4 16.6 1.8 9.3
0.00 ;_Mr : : : : al4 8.4 31.9 925 1.3 2.0 0.67 15.5 23.2 a5 9.9 18.8 23 8.3
al5 227 62.0 66.9 5.0 22 0.67 24.6 36.9 = -
0.00 20.00 40.00 60.00 80.00 100.00 al6 41 1 153.0 70.3 15.3 21
Corr date (Ma)

4He/3He Data
Dox Sandstone

Corr Age
14.6
35.2
30.2
27.4

Raw Age
104
25.0
23.0

U m Th m) Sm m
al 11.8 26.0
18.00 a2 9.2 28.7
16.00 Py ad 15.3 51.3
14.00 a5 18.9 54.2

13.5 53.8
12.00 a7 1.6 15.0

10.00 a8 57 9.1

8.00 a9 10.2 41.4
600 al0 26.5 70.3

EHT = 15.00 kv
WD= 13mm

Signal A=VPSE  Date :1 Nov 2005
Photo No. =418 Time :14:56:48

Ft Corr
0.71
0.80
0.78
0.71
0.75

Raw Age Corr Age
23.1 32.3 1.4

18.7 23.4
25.4 32.3 1.2
27.3 38.2
30.0 39.8

mean 33.2 I
std dev 6.4
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Corr date (Ma)

100.00

0.66 36.3 54.9
al7 4.0 27.1 116.4 0.5 1.9

0.65 9.4 14.3
a19 6.9 60.2 203.1 1.3 2.9 0.69 11.4 16.6

0.6 -

Normalized 4He/3He
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10pm* EHT = 15.00kV

Signal A=VPSE  Date :1 Nov 2005 30um*
Mag= 400X  |—| WD = 13mm

Photo No. =421 Time :15:08:35 Mag= 383X |—i

EHT = 15.00 kv
WD= 13mm

Signal A=VPSE  Date :1 Nov 2005
Photo No. =418 Time :14:39:53
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Coconino Sandstone, Sample PGC-004 RN ) Cumuative 3He
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£ 30.00 A g - A a7 13.3 18.4 57.0 3.0 2.1 0.68 30.8 45.1 \‘2;:? : AN N U (ppm) _Th (ppm) _(nmol/ micro FtCorr __Raw Age __Corr Ade
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UG89-1I Upper Granite Gorge basement. Pipe Creek Pluton
He mass
U m Th m) Sm m nmol/s micro Ft Corr Raw Age Corr Age

al 6.6 3.6
a2 115 7.7
a3 12.3 7.4
a4 12.3 13.1

83.9 0.7 6.3
185.1 1.5 5.4
183.1 0.5 1.5
312.0 2.3 2.5

0.77 17.3
0.75 20.5
0.65 7.2
0.69 27.4

mean
std dev

224
271
11.0
39.5

25.0
11.8 Mag= 175X fm""'—i

Esplanade Sandstone, Sample PGC-002

Signal A=VPSE  Date :1 Nov 2005
WD= 18mm PhotoNo. =468 Time :18:07:08

EHT =15.00kV.

PGC-002 Esplanade

PGC-002 Esplanade

PGC-002I Esplanade
He

120.00 mass UG99-1, Upper Granite Gorge basement, Pipe Creek Pluton
. 25.00 - U(ppm) Th (ppm) Sm (ppm) (nmol/ micro Ft Corr Raw Age Corr Age He mass
100.00 u al 60.2 176.1 521.9 23.6 2.2 0.67 42.6 63.1 U m Th m) Sm m nmol/ micro Ft Corr Raw Age Corr Age

ail 9.70
a2 21.09
a3 8.79
a4 13.62

9.12
11.67
11.18
14.34

241
31.9
32.8
27.5

1.20
3.27
1.16
2.94

2.38
4.04
3.06
3.20

0.68
0.74
0.71
0.70

18.56
25.16
18.62
31.77

27.18
34.08
26.17
45.47

170.8
142.2
184.6
134.1
115.8
117.2
52.6
47.2
253.4
161.4

311.8 8.1 1.4
187.3 5.6 1.4
499.6 19.3 2.3
48.0 2.2 2.5
63.1 2.1 1.2
32.0 1.1 1.5
159.2 1.8 3.6
118.0 8.3 2.8
780.4 17.9 21
257.1 18.8 1.7

0.62
0.61
0.66
0.66 11.9
0.60 11.3
0.62 7.2
0.71 18.6
0.70 36.0
0.66 37.2 56.1
0.65 38.6 58.9

17.7
33.2
69.2
17.8
18.9
11.7
26.1
51.2

11.0
20.3
45.9

20.00 n a2 95.9
a3 17.3
a4 33.7
a5 2.0
ab 6.4
a7 1.1

80.00
60.00 =
40.00
20.00 = 5.00 0 a9 314

alo0 28.6
000 b @ @ W y x m ™ =

0.00 ; : : al 517
0.00 2000 4000 6000 80.00 0.00 2000 4000 6000  80.00 e —
Corr date (Ma)

Corr date (Ma)

U (ppm)
o o
o o
o o

mean
std dev

33'2 EHT = 15.00 kv
f———  wp= temm
8.9

Si BSD  Date 1 Nov 2005
Pl 429 Time 15:44:06

He (nmol/g)

T AZ399-1, Upper Granite Gorge basement, Elves Chasm Pluton
PhotoNo. =449 Time :17:14:42 He mass

U (ppm) _Th (ppm) _Sm (ppm nmol/ micro
at 5.04 2.89 1.5 1.06 3.02
a2 15.65 16.51 16.2 2.02 1.37
a4 5.78 13.77 9.1 0.81 1.59
ab 7.95 11.03 23.1 1.98 1.51
a6 8.79 16,54 22.5 1,32 1,19

EHT =15.00 kV
WD= 18 mm

Signal A=VPSE  Date :1 Nov 2005 100pm*

EHT =15.00 kV
WD = 18 mm

Photo No. =447 Time :17:10:44 Mag= 150X

Ft Corr
0.71
0.62
0.63
0.65
0.59

Corr Age
47.72
30.58
26.12
53.23

32.22

38.0
1 18 Mag= 125X  }——f

Raw Age
34.07
19.04
16.57
34.48
19.17

mean
std dev

EHT = 15.00 kv Signal A=VPSE  Date :1 Nov 2005
P

WD= 18mm hoto No.=480  Time :17:44:44




