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Figure Captions 

1a. Regional map showing location of the Maria fold and thrust belt and McCoy Mountains Formation in 
western Arizona and southeastern California. 

lb. Map showing the distribution of the McCoy Mountains Formation and related rocks (from Laubach et ai., 
1987). 

2a. Geologic map of the McCoy Mountains Formation and larger outcrops of mafic sills in the Granite Wash 
Mountains. Geology generalized from Reynolds et ai. (1989). Grid is UTM, zone 12, meters. 

2b Detailed geologic map of part of the Granite Wash Mountains showing sample locations (map from 
Reynolds et ai., 1989). 

2c. Geologic map of the McCoy Mountains Formation and larger outcrops of mafic sills in the southern 
Plomosa Mountains. Map generalized from Richard et ai. (1993). 

2d Detailed geologic map of part of the southern Plomosa Mountains showing sample locations (map from 
Richard et ai., 1993). 

3. Late Jurassic mafic sills of the Granite Wash and southern Plomosa Mountains plotted on the silica vs. 
K20+Na20 classification diagram for igneous rocks ofLe Bas et ai. (1991). Superimposed diagonal line 
marks boundary between upper alkaline field and lower sub-alkaline field (Le Bas et ai., 1986). 

4. Epsilon Nd vs. K20INa20 for Late Jurassic mafic sills of the Granite Wash and southern Plomosa 
Mountains. 

5. Chondrite-normalized rare earth element (REE) patterns for five mafic sills from the Granite Wash 
Mountains. 

6. Epsilon Nd vs. Eu/Eu* for five mafic sills from the Granite Wash Mountains. Eu/Eu* = EUN/[SmNx 
GdNfl2, where N denotes the chondrite-normalized value (value for Gd interpolated from REE pattern). 
Eu/Eu* is used as a measure of the size of the Eu anomaly relative to a flat REE pattern, i.e., one with no 
anomaly (Eu/Eu* > 1 is a positive anomaly; Eu/Eu* < 1 is a negative anomaly). 

7. Chondrite-normalized extended trace-element variation (spider) diagrams for five mafic sills from the 
Granite Wash Mountains. Elements are plotted in order of decreasing incompatibility from left to right 
relative to an oceanic (MORB) mantle source during melting (Sun and McDonough, 1985). Nb 
calculated for each sample assuming constant Ta/Nb ratios. 

8. Comparison ofNd isotopic compositions for Late Jurassic diorites of the Bristol Lake region, southeastern 
California (Young et ai., 1992), Late Jurassic basalts of the Bisbee basin, southeastern Arizona 
(McMillan and Lawton, 1996), and the mafic sills from this study. 

9. Sm-Nd isochron diagram showing possible mixing trends between depleted mantle compositions 
(represented by sample 10-17-94-1) and continental crust as a test for assimilation/fractional 
crystallization models. 

10. AFC model showing an envelope of possible mixing curves between the most primitive and least evolved 
members of the Granite Wash suite. Original liquid remaining ranges from 80% down to 40% in the most 
evolved magmas, and is indicated by the number adjacent to each point. Samples towards the right of the 
diagram (most evolved, high Nd) are characterized by increasingly negative Eu anomalies and decreasing 
Mg numbers (the Mg number is an expression of how evolved, or fractionated, a mafic magma is based 
on the ratio of Mg to F e). 
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Table la. XRF major element comEositions of mafic sills, Granite Wash and southern Plomosa Mountains, western Arizona 
12-11-92-1 12-11-92-4b 11-3-83-1 11-17-83-1 11-17-83-3 10-14-94-1 10-14-94-2 10-14-94-4 10-17-94-1 10-17-94-6 

wt.% SP SP GW GW GW GW GW GW GW GW 
Si02 52.81 45.4 52.7 47.3 58.53 47.89 48.35 58.09 45.09 47.06 
Ti02 1.08 1.09 2.17 1.49 1.66 1.42 1.47 0.93 1.24 1.38 
AhOs 18.66 16.0 16.7 18.5 15.90 17.41 16.99 18.45 18.95 18.59 
FezOs 7.55 10.23 10.55 9.82 7.60 9.84 9.58 6.20 1.014 9.41 
MnO 0.06 0.14 0.14 0.15 0.14 0.14 0.15 0.09 0.15 0.13 

0() MgO 4.33 10.2 2.96 8.74 2.16 6.45 6.45 1.34 8.46 7.73 
CaO 3.91 9.87 5.01 8.55 3.17 9.38 9.50 1.48 9.82 9.70 
Na20 6.43 2.4 5.84 3.55 5.12 3.65 3.71 6.50 2.77 3.80 
K20 1.46 0.71 3.01 0.28 4.51 1.31 1.76 4.15 0.24 0.58 
P20s 0.54 0.37 0.88 0.26 0.60 0.42 0.48 0.32 0.18 0.22 
LOI 3.97 3.97 0.89 2.26 1.35 1.96 1.44 1.91 2.92 1.46 
Total 100.8 100.4 100.9 100.9 100.8 99.89 99.90 99.47 99.98 100.1 

GW = Granite Wash Mountains; SP = southern Plomosa Mountains 



Table lb. INAA trace-element compositions of mafic sills, Granite Wash Mountains, western Arizona 
BCR-l BCR-l ±10' 

ppm 11-3-83-1 11-17-83-1 11-17-83-3 10-14-94-2 10-17-94-1 meas. rec.* (%) 
Hf 6.52 2.87 9.06 4.01 2.09 4.89 4.95 <3 
Ta 1.84 0.44 1.88 1.12 0.40 0.80 0.81 <7 
Zr 356 162 465 220 125 216 190 <6 
Th 3.29 1.16 4.69 1.76 0.33 5.91 5.98 <5 
U 1.32 0.43 1.33 0.73 1.65 1.75 <20 
Ba 599 301 758 500 244 665 681 <3 

La 42.5 12.5 47.8 25.3 7.49 25.1 24.9 <2 
Ce 92.1 27.8 100 55.5 17.8 52.5 53.7 <3 

~ Nd 47.7 16.2 47.5 28.5 12.1 28.2 28.8 <7 
Sm 9.31 4.03 9.47 5.70 3.06 6.50 6.59 <2 
Eu 2.84 1.53 2.35 1.84 1.24 1.96 1.95 <2 
Tb 1.47 0.77 1.49 0.87 0.624 1.05 1.05 <3 
Ho 1.73 0.94 1.87 1.02 0.90 1.30 1.26 <7 
Yb 4.33 2.36 4.96 2.51 2.01 3.35 3.38 <2 
Lu 0.66 0.36 0.74 0.38 0.31 0.50 0.51 <3 

Sc 18.9 33.0 17.8 26.2 27.9 31.9 32.6 <2 
V 154 206 110 186 184 393 407 <5 
Co 21.4 47.1 13.7 37.2 47.4 36.2 37 <2 
Zn 109 65.8 85.7 72.0 69.2 124 130 <5 
Ga 21.0 18.7 26.0 19.0 18.8 23.1 22 <20 
Rb 62.7 6.80 116 38.8 5.60 46.8 47.2 <10 
Sr 275 1030 239 702 684 329 330 <6 
Cr 3.10 165 3.30 131 172 10.4 16 <10 

*recommended values for Columbia River basalt standard BCR-I from Govindaraju, 1989 



Table lc. IC-PMS trace-element compositions of mafic sills and flows, Plomosa Mountains, western 
Arizona (this data probably not within ±l 0% relative to standards and not of sufficient quality to publish 
in an academic journal). 
ppm 12-11-92-1 12-11-92-4b 

Hf 
Nb 
Ta 
y 

Zr 
Th 
U 
Ba 

La 
Ce 
Pr 
Nd 
Sm 
Eu 
Gd 
Tb 
Er 
Yb 
Lu 

5.19 
13.20 
0.96 
27.30 
238.00 
6.09 
3.21 
880.00 

31.80 
72.20 
8.65 
35.30 
6.80 
1.06 
6.38 
0.92 
3.13 
2.76 
0.42 

2.19 
7.44 
0.52 
17.10 
81.00 
1.16 
0.45 
450.00 

13.10 
29.30 
3.93 
16.10 
3.77 
0.90 
3.66 
0.54 
1.96 
1.68 
0.26 



Table ld. Sm-Nd isotopic data for Late Jurassic mafic sills, Granite Wash 
and southern Plomosa Mountains, western Arizona 

Sm Nd 
147SmJ 143

Ndl
144

Nd 
Sample Location (ppm) (ppm) 144Nd measured 

11-3-83-1 Granite Wash 9.70 46.34 0.1265 0.512598 ± 7 

11-17-83-1 Granite Wash 4.01 16.59 0.1462 0.512836 ± 6 

11-17-83-3 Granite Wash 9.53 46.74 0.1233 0.512429 ± 9 

10-14-94-2 Granite Wash 5.65 26.97 0.1266 0.512546 ± 5 

10-17-94-1 Granite Wash 2.96 11.24 0.1592 0.512864 ± 7 

12-11-92-1 Plomosa 7.03 35.24 0.1206 0.512251± 7 

12-11-92-4b Plomosa 3.55 15.93 0.1348 0.512675 ± 8 
Uncertainties in 147Sm;I~d ratios are < 0.5 % 

ENd 

initial 

+0.56 

+4.82 

-2.68 

-0.45 

+5.12 

-6.10 

+1.91 

Nd isotopic ratios normalized to 1~d;I~d = 0.7219 (±2-sigma errors reflect in-run precision only) 
Initial ~d = 1 04 [C4~d/1~~t~ample)/C43Nd/1~~t)CIllJR) -1] using present day CHUR values of 
14~d/1~d = 0.512638 and 14 Sm;I~d= 0.1966; t = 150 Ma (initial ratios reproducible to 0.5 ~d units) 



Table 2: Sam~le locations 
Sample No. Range Latitude (N) Longitude (V\f) UTM North UTM East 
11-3-83-1 Granite Wash 330 48.74' 1130 43.38' 3744479 247949 
11-17-83-1 Granite Wash 330 47.08' 1130 42.50' 3741384 249225 
11-17-83-3 Granite Wash 33 0 47.15' 1130 42.98' 3741532 248483 
10-14-94-1 Granite Wash 33° 48.15' 1130 43.38' 3743406 247919 
10-14-94-2 Granite Wash 33° 48.18' 1130 43.25' 3743440 248121 
10-14-94-4 Granite Wash 33° 47.11' 113° 46.08' 3741586 243699 
10-17-94-1 Granite Wash 33° 47.08' 1130 43.45' 3741428 247747 
10-17-94-6 Granite Wash 330 47.06' 1130 42.26' 3741340 249583 
12-11-92-4B Plomosa 33 0 35.45' 1140 04.21' 3720443 771900 
12-11-92-1 Plomosa 33° 35.96' 1140 03.82' 3721411 772480 
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c, ... : ~::\:--i.~:·~ ::.~.:.\.-~ ::.:.:.-> ~::?:.:{.\ 
~ .-:: . .- .Sedm1.eiits:.shecrJ 

~~:'~MqcQ;:a!J~iyi 
'<i;:..~: ~ ::::_//:.~ I 

::::r+r~;;;:I;:.::::C:;~:i:t:;:;:;ji::i.;W·';""-:::':':':':-:':-:':~::::::, 
:::~~):~:~}~!:r~~~~~:1.~~q:~9.D.~({:~::" 

o 
I o 

Pi6-. IA 

i 
50"" 

EXPLANATION 
Thrust of the Moria Fold and Thrust Belt 

Rock with Tertiary mylonitic fabric 

Mesozoic sedimentary rock of Me Coy Mountains 
Formation, and Jurassic volcanic SUbstrate 

All other pre-Quaternary rock 

LATE MESOZOIC 
TECTONIC SETTING 

[g ..... . .. .. ' . . " ,-, 
-. - .. - Thick sediment 

accumulation 

[ ~ : J Magmatic arc 

Chihuahua 
Trough 

-.- -.---

OA 7225 

Figure 1. Generalized geologic map of west-central Arizona and southeastern 
California showing location of the Granite Wash Mountains, outcrop belt of the McCoy 
Mountains Formation, and major faults. 
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