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APPENDIX 1. Arc plutonism following regional thrusting: Petrology and geochemistry of 

post-Nevadan plutons in the Siskiyou Mountains, Klamath Mountains province, California 

By C. G. Barnes, A. W. Snoke, G. D. Harper, C. D. Frost, R. McFadden, J. C. Bushey, and 
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PETROGRAPHY 

Syn-Nevadan dikes and sills 

Grain size, shape and size of phenocrysts, and percentage of phenocrysts are highly 

variable. Most of the mafic to intermediate dikes and sills contain 10–25 percent phenocrysts, 

although a few are aphyric. The groundmass is generally highly altered, but where textures are 

preserved they are typically very fine grained and hypidiomorphic. More mafic samples have 

phenocrysts of augite ± altered plagioclase ± hornblende ± pseudomorphs of orthopyroxene(?) in 

a groundmass of brown hornblende, augite, and rare relict calcic plagioclase (An 65-70). In more 

evolved samples, the dominant phenocryst phase is brown hornblende, with or without 

clinopyroxene or plagioclase phenocrysts, and the groundmass contains relict brown hornblende, 

altered plagioclase, and up to 10% quartz. Felsic dikes are much less common than the more 

mafic varieties and are recognized in the field by their pale-green or pale-gray color. They are 

porphyritic, with 1–30 percent phenocrysts, primarily of altered (plagioclase?) feldspar. All the 

sampled felsic dikes are completely altered, and no relict igneous minerals are present. 

Groundmass textures are very fine-grained hypidiomorphic or allotrimorphic and consist 

dominantly of quartz and albite. 

Metamorphic mineral assemblages in the dikes and sills include chlorite, epidote, albite ± 

actinolite ± pumpellyite ± prehnite ± quartz. Many of the dikes that cut serpentinite in the 



Josephine ophiolite, however, also have sodic metamorphic minerals that, along with unusually 

high Na contents (discussed below), suggest sodic metasomatism. Minerals identified optically, 

by electron microprobe, and by X-ray diffraction include small needles of Na-amphibole in the 

groundmass, natrolite, and cancrinite in the groundmass and in veins, and in one sample, 

pectolite within hornblende porphyroclasts. 

One pale gray sill in the basal Galice Formation has plagioclase phenocrysts (An58-60) in a 

groundmass that is almost entirely replaced by calcite. This type of metasomatism, probably 

caused by introduction of CO2-rich fluids from the enclosing pelitic rocks during metamorphism, 

may be the origin of deformed calcite-quartz-chlorite dikes that are common in the Galice 

Formation (Snoke, 1972, 1977 ; Harper; 1980). 

The dikes and sills are cut by extension veins formed during regional metamorphism. 

They consist dominantly of fibrous quartz and calcite ± chlorite. A few contain fibrous quartz + 

epidote + actinolite. 

 

Summit Valley pluton 

The Summit Valley pluton chiefly consists of hornblende gabbro/diorite, hornblendite, 

and scarce olivine clinopyroxenite (Norman, 1984). The Summit Valley pluton post-dates the 

Orleans fault of Hershey (1906, 1911) or Preston Peak thrust of Snoke (1977), because the 

pluton has contact-metamorphosed both the footwall and hanging wall of this important tectonic 

boundary, which separates upper-plate rocks of the Rattlesnake Creek terrane from lower-plate 

Upper Jurassic Galice Formation of the western Klamath terrane. The olivine clinopyroxenite 

and related melagabbroic rocks are cumulates with olivine and diopsidic augite as the main 

cumulus mineral phases. Paragasitic hornblende is poikilitic and typically exhibits a late-

 



magmatic reaction relationship with clinopyroxene; hornblende is thus a post-cumulus phase in 

these rocks (Norman, 1984). In the mafic to intermediate rocks, hornblende is the dominant 

varietal mineral phase along with calcic plagioclase, although augite also occurs in some rocks. 

Hornblende is nearly euhedral to subhedral, whereas the plagioclase is subhedral and commonly 

aligned; many of these rocks may also be cumulates. Griesau (1992) restudied the Summit 

Valley pluton after the initial mapping by Norman (1984), and reported high-temperature, 

amphibolite- to granulite-facies shear zones. She argued that the pluton was emplaced during or 

shortly after regional thrusting (i.e., Orleans fault or Preston Peak thrust). Griesau (1992) and 

Griesau and Harper (1992) described these highly deformed rocks as “banded mylonite” 

consisting of alternating dark-colored layers enriched in paragasitic hornblende and calcic augite 

and light-colored, plagioclase-rich layers. The primary mineral phases in these layers are 

granoblastic-polygonal but are commonly partially replaced by lower-grade phases, such as 

actinolite, clinozoisite, prehnite, sericite, and titanite. 

 

Bear Mountain intrusive complex 

The Bear Mountain intrusive complex (BMic) consists of multiple intrusive bodies that 

range in composition from ultramafic to felsic. It is convenient to designate two main composite 

plutons comprising the BMic: Blue Ridge and Bear Mountain plutons. Although these bodies are 

separated by a septum of contact-metamorphosed host rocks (hornblende-hornfels to pyroxene-

hornfels facies metabasites), both plutons, taken together, form a consanguineous igneous suite. 

The Blue Ridge pluton consists chiefly of ultramafic and gabbroic rocks, but it is intruded by 

several small plutons that vary in composition from mafic to felsic, including tonalitic to 

trondhjemitic rocks. The ultramafic rocks in the Blue Ridge pluton exhibit a complete 

 



petrographic spectrum from dunite, wehrlite, olivine clinopyroxenite, hornblende olivine 

clinopyroxenite, hornblende clinopyroxenite, and hornblendite. All these rocks are cumulates or 

hydrated equivalents of original cumulates. Scarce dikes of fine-grained clinopyroxenite occur in 

the margin or host rocks of the Blue Ridge pluton. The gabbroic rocks in the Blue Ridge pluton 

are also cumulates and range from olivine melagabbro through olivine leucogabbro to two-

pyroxene gabbro; dikes and small intrusive masses of hornblende-calcic plagioclase pegmatoid 

are common in the Blue Ridge pluton. Numerous mafic dikes ranging from aphyric to phyric 

(augite, hornblende, and/or plagioclase) are associated with the pluton and intrude the composite 

intrusive body and host rocks. 

The Bear Mountain pluton is comprised of four fundamental plutonic units that range 

from mafic to felsic and a compositionally variable suite of dikes that also ranges from mafic to 

felsic. The most widespread plutonic unit was originally referred to as “hornblende-rich rocks” 

by Snoke et al. (1981), but Bushey et al. (this volume) renamed this igneous suite the 

“Punchbowl plutonic unit” for spectacular exposures in the cirque of Devils Punchbowl north of 

Bear Mountain. The Punchbowl plutonic unit varies from pyroxene-hornblende melagabbro to 

biotite-hornblende quartz diorite, whereas much of the unit is simply hornblende gabbro/diorite 

depending on the composition of the plagioclase feldspar. Another important unit in the BMic is 

characterized by the lack hornblende and when completely free of hornblende ranges in 

composition from biotite–two-pyroxene diorite to monzodiorite and in texture from medium to 

coarse grained (i.e., Buck Lake plutonic unit of Bushey et al., this volume). Snoke et al. (1981) 

recognized that this unit commonly had experienced “amphibolization” near its contacts with the 

host rocks and noted the progressive change from biotite–two-pyroxene diorite to biotite-

hornblende quartz diorite within this unit (see their table 4). A few samples within this unit 

 



contain inverted pigeonite (Snoke, 1972, his figure 53), indicating the original coexistence of 

three pyroxenes in some rocks of this unit. Furthermore, in the monzodioritic rocks, the 

breakdown of orthopyroxene to an aggregate of biotite and quartz is a common late-magmatic 

reaction in these rocks. Bushey et al. (this volume) designate a plutonic unit that they call the 

“Doe Flat plutonic unit.” This unit was not recognized by Snoke et al. (1981); and in fact, these 

authors included these rocks as part of their hornblende-rich suite. The Doe Flat unit is 

petrographically transitional between the Punchbowl and Buck Lake units of Bushey et al. (this 

volume), but occurs as a mappable unit that is intrusive into both of the other main plutonic 

phases of the Bear Mountain pluton (op. cit.). The most widespread rock type in the Doe Flat 

plutonic unit is medium- to coarse-grained biotite-hornblende±pyroxene quartz diorite. 

Leucocratic rocks ranging from quartz diorite to granodiorite to granite comprise a 

heterogeneous but volumetrically minor igneous suite associated with the BMic. Bushey et al. 

(this volume) refer to this leucocratic suite as the “Wilderness Falls plutonic unit” for a well 

exposed body of hornblende-biotite quartz diorite and tonalite that forms a mappable body near 

the eastern margin of the Bear Mountain pluton (Snoke et al., 1981, their fig. 2). The rocks 

within the Wilderness Falls body exhibit mingling relationships indicating the coexistence of 

multiple silicic magmas. Furthermore, the composition of the various dikes and other small 

intrusive bodies classified as part of this plutonic unit exhibit variations in composition and 

texture. Although pegmatitic veins and selvages are commonly associated with these leucocratic 

intrusive bodies, the main phase is typically medium grained and equigranular. In thin section, 

these rocks are hypidiomorphic granular, and quartz is an abundant modal mineral phase 

(commonly 25–35 %). The plagioclase in these rocks is invariably subhedral and oscillatory 

 



zoned; alkali feldspar in tonalitic rocks is interstitial, but forms discrete anhedral grains in 

granodioritic to granitic rocks. 

 

Bear Peak and related plutons 

Olivine-hornblende clinopyroxenite and hornblendite consist mainly of subhedral to 

anhedral diopsidic augite, commonly replaced by olive-green poikilitic hornblende and/or 

subhedral hornblende. Calcic plagioclase is an intercumulus phase and titanite is a common 

accessory phase. Gabbroic rocks are characterized by a high color index and are commonly 

medium-grained. Zoned plagioclase and olive-green to brown hornblende are the main mineral 

phases, with minor amounts of patchy biotite, clinopyroxene, anhedral quartz, and interstitial 

alkali feldspar. Quartz dioritic rocks are medium-grained. The common mineral phases are 

prismatic dark green hornblende, tabular plagioclase, platy biotite, anhedral to interstitial, weakly 

strained quartz, and Fe-Ti oxides. The tonalitic/granodioritic rocks are medium-grained and 

equigranular. The common igneous minerals are subhedral biotite plates, oscillatory-zoned 

plagioclase, anhedral quartz, and alkali feldspar. The late mafic synplutonic dikes are 

mineralogically similar to the gabbroic rocks; however biotite is more common. 

The Red Hill Creek plutonic rocks are generally massive, equigranular, coarse-grained 

biotite trondhjemite, tonalite, and granodiorite. The common mineral phases are tabular 

plagioclase, subhedral quartz, reddish-brown platy biotite, and minor alkali feldspar. Quartz 

accounts for ~25–45% modal percent and the color index ranges from 10–20. Late synplutonic 

microgabroic dikes are made predominantly of brown hornblende, subhedral plagioclase, 

interstitial quartz, and minor biotite. 

 

 



Pony Peak pluton 

Unlike the BMic and Bear Peak plutons, the Pony Peak pluton lacks distinct, mappable 

intrusive units. Instead, it consists of medium-grained (rarely coarse-grained) quartz diorite and 

tonalite, with scarce granodiorite. Biotite and hornblende are the mafic phases, with hornblende 

predominant in nearly all samples. Biotite is typically platy and partly to completely replaced by 

chlorite ± epidote. Hornblende is prismatic, euhedral to subhedral, and shows seriate distribution 

to lengths of one cm. Subhedral to euhedral plagioclase crystals are blocky to slightly elongate. 

They show normal-oscillatory zoning and commonly have two or three weak compositional 

reversals. Quartz is interstitial and in most samples shows subgrain development. Where K-

feldspar is present, it is also interstitial and quartz shows coherent crystal faces against it. 

Accessory phases are allanite, Fe-Ti oxides, apatite, titanite, and zircon. Epidote and chlorite are 

ubiquitous secondary phases; in the most altered rocks, plagioclase is replaced by sausurite and 

white mica. 

The pluton is cut by several mafic intrusions which range from fine- to coarse-grained. 

The fine- to medium-grained intrusions are hornblende diorite and have lamprophyric textures 

(hornblende phenocrysts with groundmass plagioclase ± quartz). The coarse-grained intrusions 

are appinitic. In some, the only mafic phase is blocky hornblende, whereas others contain 

hornblende and augitic clinopyroxene. Plagioclase and quartz are poikilitic. 

 

Lower Coon Mountain pluton 

Petrographic descriptions of rocks from the Lower Coon Mountain pluton are given in 

Cater and Wells (1953) and Gray and Page (1985). 
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Appendix 2. Whole-Rock geochemical data

Sample SiO2 TiO2 Al2O3 Fe2O3 FeO MnO MgO CaO Na2O K2O P2O5 LOI TOTAL Mg/ ASI A/CNK data source (note 3) Rb Sr Zr Y Nb Ba Sc V Cr
Major oxide concentrations in weight percent. (Mg+Fet) (corr for P) This work or source cited trace element abundances in ppm; see footnotes

BEAR MOUNTAIN INTRUSIVE COMPLEX note 4 note 4 note 4
Blue Ridge pluton
BM1;332 38.40 0.05 0.30 n.d. 15.60 0.26 40.30 1.40 0.06 0.10 n.d. n.d. 96.47 0.82 0.11 0.11 Snoke et al. (1981) n.d. n.d. n.d. n.d. n.d. n.d. 9.9 37 n.d.
BM2;200 51.30 0.30 2.20 n.d. 6.40 0.15 20.50 16.40 0.30 0.20 n.d. n.d. 97.75 0.85 0.07 0.07 Snoke et al. (1981) 28 152 n.d. n.d. n.d. 40 67 202 n.d.
BM4;194 46.70 0.50 9.70 n.d. 10.80 0.21 15.80 14.30 0.67 0.20 n.d. n.d. 98.88 0.72 0.36 0.36 Snoke et al. (1981) 40 336 n.d. n.d. n.d. 50 72 339 n.d.
BM5;328 47.90 0.30 23.10 n.d. 5.70 0.09 6.20 13.60 2.06 0.20 n.d. n.d. 99.15 0.66 0.82 0.82 Snoke et al. (1981) n.d. 1106 n.d. n.d. n.d. 73 25.2 168 n.d.
BMC1098 50.94 0.32 2.11 7.03 n.d. 0.16 20.00 18.06 0.29 0.04 b.d. 0.89 99.83 0.85 0.06 0.06 3 54 16 11.0 b.d. 29 70.0 150 1206
BM3;390 43.10 1.10 4.30 n.d. 16.50 0.29 16.90 13.40 0.43 0.20 n.d. n.d. 96.22 0.65 0.17 0.17 Snoke et al. (1981) 37 333 n.d. n.d. n.d. 53 84 792 n.d.
BMC898A 51.60 0.35 2.29 6.34 n.d. 0.15 16.86 21.46 0.29 0.00 0.00 0.50 99.86 0.84 0.06 0.06 1 47 13 10.1 n.d. 17 88.1 175 1906
BMC898B 49.43 0.43 2.50 8.67 n.d. 0.18 17.67 19.29 0.24 b.d. b.d. 1.26 99.67 0.80 0.07 0.07 1 43 12 11.0 n.d. 14 90.9 209 972
PPS-248 46.69 0.38 2.29 9.65 n.d. 0.19 21.47 16.86 0.23 0.03 0.01 1.81 99.60 0.82 0.07 0.07 3 47 15 6.7 12 14 71.5 117 2118
PPS-410 47.17 0.67 10.33 11.86 n.d. 0.23 12.89 13.95 1.19 0.10 0.01 1.08 99.46 0.68 0.38 0.38 4 362 16 10.1 11 47 65.4 260 433
PPS-412 46.91 0.29 1.90 10.19 n.d. 0.18 23.41 14.20 0.15 0.02 0.01 2.13 99.38 0.82 0.07 0.07 3 30 11 5.4 11 13 74 130 1628
PPS-412 47.58 0.28 1.81 10.23 n.d. 0.19 23.50 13.45 0.15 0.02 0.00 2.07 99.29 0.82 0.07 0.07 3 29 11 5.3 11 14 75.2 131 1622
PPS-417 47.66 0.35 2.38 8.07 n.d. 0.17 21.05 18.01 0.26 0.04 0.02 1.48 99.50 0.84 0.07 0.07 3 56 16 6.1 12 16 79.1 115 1801
PPS-418 44.50 0.41 1.78 14.99 n.d. 0.14 14.65 21.93 0.19 0.01 0.03 1.57 100.21 0.66 0.04 0.04 3 39 15 8.3 18 10 88.5 154 802
PPS-425 43.61 0.80 7.18 16.73 n.d. 0.26 17.02 13.75 0.65 0.07 0.03 (-0.13) 99.97 0.67 0.28 0.27 4 213 22 10.2 10 32 63.7 309 991
PPS-427 51.17 0.39 2.33 6.67 n.d. 0.14 17.05 21.07 0.27 0.03 0.01 0.53 99.65 0.84 0.06 0.06 2 45 14 6.5 18 11 96.2 157 1921
HB4-3     46.92 0.32 16.10 9.30 n.d. 0.16 11.51 13.86 1.20 0.11 0.01 0.21 99.69 0.71 0.59 0.59 3 540 11 6.6 11 44 41.6 165 371
HB4-4     46.74 0.43 8.58 12.57 n.d. 0.23 16.74 14.10 0.69 0.14 0.00 0.63 100.86 0.73 0.32 0.32 5 274 16 9.7 9 33 67.5 224 697
HB4-6     49.08 0.51 20.50 6.91 n.d. 0.13 6.38 14.08 2.24 0.13 0.01 0.48 100.48 0.65 0.70 0.70 3 727 12 5.7 10 69 34.3 206 163
Clear Creek ultramafic body
PPS-530 43.20 1.18 4.11 18.33 n.d. 0.27 15.76 16.10 0.49 0.17 0.03 0.20 99.84 0.63 0.14 0.14 6 84 31 13.7 12 36 91.6 605 299
PPS-529 40.62 0.45 3.18 17.16 n.d. 0.27 27.90 6.89 0.38 0.12 0.02 2.39 99.39 0.76 0.24 0.24 4 96 20 8.7 5 31 40.7 109 727
Bear Mountain pluton
Doe Flat unit
BM9;223 52.80 1.10 18.30 n.d. 9.20 0.20 3.80 7.90 3.55 0.80 n.d. n.d. 97.65 0.42 0.87 0.87 Snoke et al. (1981) 38 423 n.d. n.d. n.d. 246 21.6 284 n.d.
DP4-7     59.44 0.55 17.67 6.45 n.d. 0.15 2.63 6.20 4.04 1.01 0.20 1.04 99.38 0.45 0.95 0.93 24 575 123 15.3 8 338 10.5 96 4
DP1-65    45.76 0.99 25.93 6.83 n.d. 0.10 2.86 13.82 2.36 0.38 0.45 0.73 100.20 0.45 0.91 0.88 7 1124 33 11.4 13 134 14.0 165 8
DP1-66    53.18 1.03 17.18 10.08 n.d. 0.19 4.71 8.20 3.32 0.62 0.31 0.84 99.65 0.48 0.85 0.82 13 638 142 19.1 11 221 31.8 355 24
JB-27 52.15 0.95 19.25 9.69 n.d. 0.19 4.37 8.77 3.41 0.47 0.26 0.72 100.22 0.47 0.90 0.87 7 609 176 19.7 10 150 19.2 190 4
JB-35a 51.54 1.27 18.36 9.62 n.d. 0.14 4.47 8.35 5.04 0.27 0.30 0.51 99.86 0.48 0.80 0.77 4 544 150 23.6 12 366 26.2 207 16
JB-35b 55.24 0.79 19.58 6.34 n.d. 0.13 2.90 7.57 5.78 0.32 0.24 0.73 99.60 0.48 0.85 0.83 3 588 237 24.9 11 371 16.3 155 8
JB-44 45.00 1.10 22.55 11.14 n.d. 0.15 4.72 12.19 2.64 0.37 0.33 0.61 100.80 0.46 0.86 0.84 5 913 49 14.1 14 144 8.3 109 4
JB191A    53.20 0.89 19.18 9.30 n.d. 0.19 3.76 8.41 3.53 1.09 0.17 0.41 100.13 0.44 0.88 0.86 20 573 104 20.8 11 266 20.6 196 b.d.
JB300     53.87 0.97 17.81 9.32 n.d. 0.17 3.63 8.16 3.30 1.16 0.25 0.85 99.49 0.44 0.85 0.83 24 530 131 23.2 12 289 22.3 188 21
PPS-567 55.00 0.81 17.98 8.53 n.d. 0.18 3.59 7.81 3.68 1.05 0.24 0.89 99.75 0.45 0.86 0.84 18 584 139 25.0 8 272 17.9 151 6
Punchbowl unit
KM61A 47.10 1.69 18.51 11.98 n.d. 0.19 5.32 11.33 2.88 0.33 0.07 0.59 99.99 0.47 0.73 0.72 4 700 42 13.4 2 159 35.3 634 51
DP1-5     48.12 0.95 25.08 5.99 n.d. 0.09 2.42 12.09 3.24 0.70 0.63 1.34 100.64 0.45 0.94 0.89 14 1086 40 14.3 14 194 12 113 3
DP4-2     44.08 0.91 25.19 8.28 n.d. 0.10 3.23 14.23 2.17 0.26 0.59 1.28 100.32 0.44 0.89 0.85 4 1003 25 7.9 13 94 12.3 238 13
DP4-3     46.57 1.45 20.08 12.12 n.d. 0.17 4.16 10.52 3.60 0.43 0.28 0.75 100.13 0.40 0.81 0.79 4 887 34 17.5 12 218 25.6 333 22
DP4-4     45.72 1.81 17.61 13.56 n.d. 0.25 5.86 10.40 3.43 0.41 0.64 0.41 100.09 0.46 0.75 0.70 4 892 63 26.9 14 180 32.4 348 20
DP4-5 47.31 1.46 19.25 11.22 n.d. 0.17 4.77 11.35 2.67 0.30 1.13 0.55 100.19 0.46 0.85 0.76 5 845 40 24.3 14 185 25.3 336 16
DP4-6 48.14 0.63 27.09 5.09 n.d. 0.07 1.72 13.00 3.27 0.27 0.37 0.62 100.27 0.40 0.95 0.92 4 1070 35 9.9 13 140 8.4 103 4
DP4-10    45.60 1.09 23.74 8.26 n.d. 0.11 4.28 11.58 2.66 0.83 0.08 1.77 100.01 0.51 0.91 0.90 17 1040 47 14.9 14 235 21.9 242 38
DP4-10C   42.56 2.05 17.96 14.21 n.d. 0.19 7.63 10.88 1.87 0.95 0.11 1.50 99.91 0.52 0.76 0.75 15 724 75 25.9 14 274 40.5 424 2
DP1-64    48.28 0.90 20.95 9.25 n.d. 0.17 5.22 10.61 2.97 0.46 0.09 0.92 99.82 0.53 0.86 0.85 9 805 19 8.2 9 147 23.9 370 54
JB-36 44.65 1.60 20.00 13.78 n.d. 0.19 4.51 11.00 2.95 0.44 0.28 0.90 100.28 0.39 0.81 0.79 6 962 66 16.0 13 194 24.8 423 25
JB-38 49.69 1.14 18.27 10.52 n.d. 0.19 4.51 9.24 3.58 1.09 0.41 1.18 99.82 0.46 0.80 0.77 19 675 177 25.4 14 417 27.7 255 27
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JB361     49.02 0.91 24.32 6.68 n.d. 0.10 2.22 10.64 4.55 0.52 0.31 1.00 100.28 0.40 0.91 0.89 8 1198 29 12.4 9 212 11.6 176 11
JB388A2   45.30 0.83 25.87 7.77 n.d. 0.10 3.40 14.26 2.01 0.26 0.19 0.68 100.66 0.46 0.89 0.88 4 1047 26 7.3 16 107 16.2 212 25
BM8;278 47.60 1.30 19.00 n.d. 10.00 0.18 4.60 9.70 3.62 1.00 n.d. n.d. 97.00 0.45 0.77 0.77 Snoke et al. (1981) 28 1076 n.d. n.d. n.d. 319 29 275 n.d.
Bear Mountain monzodio unit
BM6;255 51.60 1.30 16.30 n.d. 10.60 0.20 5.00 8.80 3.20 1.40 n.d. n.d. 98.40 0.46 0.72 0.72 Snoke et al. (1981) 39 808 n.d. n.d. n.d. 323 31.3 353 n.d.
BM7;361 53.60 1.00 17.60 n.d. 9.00 0.17 3.60 7.80 3.62 2.00 n.d. n.d. 98.39 0.42 0.79 0.79 Snoke et al. (1981) 51 942 n.d. n.d. n.d. 496 24 272 n.d.
BMC298 52.97 1.17 16.71 9.82 n.d. 0.17 4.35 8.17 3.18 2.06 0.43 0.84 99.88 0.47 0.79 0.75 30 673 100 25.5 4 536 23.9 226 82
PP-39 52.08 1.04 17.98 9.64 n.d. 0.17 3.69 7.78 3.66 2.51 0.54 0.57 99.65 0.43 0.83 0.79 46 692 191 25.6 9 593 20.2 189 18
PPS-213 52.30 1.05 17.14 9.63 n.d. 0.17 4.67 8.89 3.42 1.42 0.29 0.17 99.16 0.49 0.76 0.74 25 707 106 19.5 9 305 23.9 249 25
PPS-534 54.84 1.14 16.30 9.45 n.d. 0.16 3.71 7.10 3.55 2.11 0.35 0.70 99.40 0.44 0.81 0.78 44 486 252 26.1 9 431 23.3 194 26
PPS-536 55.56 1.09 15.63 8.60 n.d. 0.15 3.68 7.11 3.23 1.91 0.35 0.58 97.88 0.46 0.80 0.77 46 489 189 26.8 9 428 24.2 183 35
PPS-572 52.62 1.16 17.15 9.23 n.d. 0.17 4.24 8.80 3.37 1.98 0.36 0.74 99.81 0.48 0.75 0.72 36 643 227 25.3 7 440 26.0 185 38
PPS-575A 55.05 0.65 22.92 4.36 n.d. 0.07 1.50 8.55 4.72 2.11 0.24 0.23 100.40 0.41 0.92 0.90 35 915 85 11.3 8 507 8.4 94 8
DP1-6     53.29 1.05 18.04 9.11 n.d. 0.16 4.31 8.61 3.74 1.43 0.35 0.48 100.57 0.48 0.80 0.77 25 676 126 21.4 12 399 24.6 242 23
DPI - 13Z 52.34 1.38 19.08 8.44 n.d. 0.13 2.64 9.31 4.06 0.88 0.57 1.07 99.89 0.38 0.82 0.78 17 853 66 23.3 11 334 19.9 147 8
JB-28 53.90 0.88 19.94 7.53 n.d. 0.15 3.04 8.19 3.72 1.74 0.25 0.79 100.13 0.44 0.89 0.87 34 785 127 19.7 10 390 17.1 161 12
JB-41 46.08 1.41 15.63 14.80 n.d. 0.22 7.49 10.21 2.18 0.50 0.25 1.22 100.01 0.50 0.71 0.69 10 621 46 17.5 13 174 41.3 483 60
JB143     52.21 1.01 18.24 9.16 n.d. 0.17 4.23 8.61 3.63 1.29 0.36 0.93 99.83 0.48 0.82 0.79 24 683 82 20.0 11 401 25.0 214 29
JB253     54.33 1.10 18.11 9.02 n.d. 0.17 3.10 6.91 4.18 1.83 0.33 0.62 99.70 0.41 0.88 0.85 1 710 169 24.7 11 542 18.3 176 17
JB259     51.35 0.95 20.04 8.61 n.d. 0.18 3.64 9.07 4.16 0.86 0.39 0.62 99.87 0.46 0.86 0.83 13 842 86 21.2 13 340 20.9 186 9
JB270     49.55 1.42 21.07 9.29 n.d. 0.15 3.16 10.57 3.68 0.43 0.69 0.04 100.06 0.40 0.87 0.82 5 885 30 22.0 16 270 22.9 245 16
JB301A    51.42 1.04 23.57 5.96 n.d. 0.09 1.83 9.45 4.74 0.86 0.31 0.88 100.16 0.38 0.94 0.91 12 1167 51 12.9 11 376 11.6 126 6
JB373     45.76 1.59 15.14 15.58 n.d. 0.21 7.56 10.78 1.87 0.50 0.19 0.66 99.84 0.49 0.67 0.65 10 557 57 16.8 13 159 41.4 507 64
intra-pluton dks
PPS-115 72.40 0.18 14.50 1.69 n.d. 0.06 0.49 2.59 5.08 2.06 0.06 0.59 99.71 0.37 0.96 0.95 32 498 103 6.9 4 753 2.1 12 -8
PPS-533 48.71 1.23 16.51 12.10 n.d. 0.20 6.14 11.50 2.76 0.33 0.30 (-0.08) 99.70 0.50 0.66 0.64 5 599 47 21.2 8 161 41.6 319 55
DP1-19    58.35 0.96 17.12 7.19 n.d. 0.15 2.41 3.63 4.00 3.32 0.34 2.33 99.81 0.40 1.07 1.02 69 529 325 21.1 10 662 15.8 103 15
DPI-21A   68.37 0.40 15.36 3.05 n.d. 0.04 0.72 2.45 3.32 4.80 0.12 0.51 99.14 0.32 1.04 1.02 94 346 264 10.6 4 1425 4.1 29 1
DPI-23    74.57 0.06 13.12 0.85 n.d. 0.01 0.07 0.60 2.97 6.79 0.01 0.46 99.52 0.14 0.99 0.98 132 49 102 5.1 2 84 0.4 0 1
DP1-32    49.66 1.21 23.56 7.07 n.d. 0.12 2.10 8.79 4.47 1.22 0.50 1.82 100.52 0.37 1.00 0.96 25 1060 187 30.1 12 524 16.6 83 1
DPI - 32('0 49.88 1.17 22.56 6.85 n.d. 0.11 2.04 8.69 4.74 1.25 0.45 1.86 99.60 0.37 1093 201 28.0 12 513 16.3 78 2
DP4-9A    42.91 1.17 22.98 11.95 n.d. 0.20 4.09 11.43 2.94 0.41 0.62 1.06 99.78 0.40 0.93 0.88 5 932 35 23.5 13 105 15.4 244 7
JB92      46.06 2.23 14.81 10.83 n.d. 0.21 4.59 19.04 1.21 0.29 0.67 0.25 100.20 0.46 0.42 0.40 9 377 173 26.5 60 284 17.7 339 106
JB142A    49.49 1.21 18.98 10.58 n.d. 0.17 5.30 9.14 3.22 1.47 0.23 1.23 101.04 0.50 0.83 0.81 29 566 99 21.1 12 292 26.9 269 20
JB201     51.36 0.85 13.20 10.18 n.d. 0.17 10.89 8.53 1.87 0.66 0.14 1.90 99.75 0.68 0.70 0.68 13 277 77 14.7 15 171 34.0 209 680
JB256     43.95 1.20 18.59 13.44 n.d. 0.20 6.42 11.76 2.63 0.60 0.30 0.81 99.90 0.49 0.73 0.71 7 608 48 24.3 14 113 34.1 356 25
JB291B    47.73 1.08 21.46 10.43 n.d. 0.18 3.60 9.59 3.81 1.23 0.39 0.56 100.05 0.41 0.89 0.86 23 692 146 24.0 13 340 13.8 191 d
JB291B    47.74 1.11 21.82 10.63 n.d. 0.19 3.42 9.64 3.69 1.19 0.40 0.56 100.39 0.39 0.91 0.88 23 692 155 24.5 14 343 13.9 187 7
JB389     48.42 0.93 14.84 11.22 n.d. 0.18 10.62 10.77 2.21 0.59 0.18 1.21 101.16 0.65 0.63 0.62 10 414 81 17.7 11 165 35.4 256 459
tonalitic and quartz dioritic intrusions
Wilderness Falls intrusion
BM10;337 70.40 0.20 15.90 n.d. 3.40 0.07 0.80 3.70 3.82 1.80 n.d. n.d. 100.09 0.30 1.06 1.06 Snoke et al. (1981) 58 785 n.d. n.d. n.d. 715 3.2 27 n.d.
PPS-531 61.66 0.56 15.16 6.07 n.d. 0.12 4.57 6.20 3.06 1.60 0.19 0.74 99.93 0.60 0.86 0.84 46 516 103 12.0 7 529 15.4 116 179
DP4-11    68.44 0.24 16.60 3.83 n.d. 0.07 0.89 4.01 3.88 1.69 0.14 0.82 100.62 0.32 1.09 1.07 46 592 173 6.9 7 777 1.8 11 9
JB396A    66.99 0.37 16.42 3.89 n.d. 0.09 1.43 4.28 3.71 1.86 0.16 0.75 99.95 0.42 1.06 1.03 47 569 144 7.2 10 741 4.9 35 23
Blue Ridge-related intrusions
PPS-423 64.64 0.21 19.26 1.73 n.d. 0.04 0.40 1.76 7.57 3.53 0.06 0.31 99.52 0.32 1.00 0.99 29 904 284 9.7 38 1158 1.1 14 b.d.
DP2-20    61.49 0.49 18.71 4.25 n.d. 0.11 1.96 5.01 5.24 1.59 0.23 0.80 99.88 0.48 0.99 0.96 24 1260 295 11.4 12 597 5.8 52 18
DP2-21    48.35 1.18 18.90 10.71 n.d. 0.19 5.29 9.99 3.61 0.66 0.38 0.99 100.25 0.49 0.79 0.76 9 882 60 20.3 11 212 28 299 34
gabbroic and dioritic dikes in wall rocks
Mg-poor; plag-phyric and related dikes
BMC398 51.02 1.17 18.29 10.31 n.d. 0.18 3.68 8.91 3.61 1.10 0.35 1.36 99.98 0.41 0.81 0.78 18 697 113 22.5 6 277 21.6 307 31
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BMC598 49.51 1.20 17.99 11.34 n.d. 0.20 4.31 8.96 3.38 1.27 0.28 1.46 99.90 0.43 0.80 0.77 21 633 105 21.9 7 262 24.2 303 25
DP1-9B    49.50 1.30 18.55 10.28 n.d. 0.16 4.54 8.20 4.11 0.83 0.29 2.27 100.06 0.47 0.85 0.82 14 564 123 22.3 10 330 28.2 269 39
DP1-9C    49.03 1.86 20.34 9.92 n.d. 0.17 3.15 7.26 4.90 0.82 0.65 1.86 99.96 0.39 0.99 0.92 16 708 315 46.9 15 311 25.1 115 7
DP1-14    50.39 1.27 19.14 10.06 n.d. 0.16 3.54 9.07 3.81 1.24 0.30 1.34 100.32 0.41 0.82 0.79 26 744 121 20.5 12 278 22.5 307 21
DP2-2     53.89 0.94 18.36 8.43 n.d. 0.15 3.55 8.13 3.78 1.25 0.25 1.18 99.89 0.45 0.84 0.82 32 612 97 19.3 9 321 18.3 200 8
DP2-18    48.53 1.29 17.69 9.87 n.d. 0.18 6.19 10.89 3.38 0.90 0.35 1.32 100.60 0.55 0.69 0.67 14 895 134 20.4 16 258 30.0 294 80
DP1-18Z   50.86 1.19 17.75 10.32 n.d. 0.18 3.95 8.52 3.79 1.36 0.30 1.53 99.75 0.43 0.79 0.77 22 672 127 20.0 10 297 20.7 264 23
Mg-rich; cpx-phyric, pxenite, and appinitic dikes
BMC698 46.50 0.96 10.34 11.50 n.d. 0.20 14.22 11.99 1.14 0.35 0.15 1.90 99.24 0.71 0.44 0.43 7 155 62 16.4 5 84 45.8 251 747
PPS-244 48.32 0.75 13.04 10.33 n.d. 0.19 11.72 9.46 2.89 1.07 0.15 1.63 99.56 0.69 0.57 0.56 23 240 58 13.3 7 174 39.9 208 779
PPS-576 49.49 0.77 11.80 9.90 n.d. 0.18 11.70 11.39 1.86 0.82 0.14 1.35 99.39 0.70 0.49 0.48 17 569 62 14.0 7 184 47.3 201 942
DP1-35    48.84 0.70 12.15 9.81 n.d. 0.16 15.26 8.34 1.65 0.29 0.12 2.54 99.85 0.75 0.68 0.67 5 285 64 12.9 8 71 38.9 197 1662*
DP1-18A   47.97 0.96 13.98 10.02 n.d. 0.18 10.01 12.38 1.89 0.75 0.18 1.93 100.24 0.66 0.54 0.53 15 372 90 16.4 13.0 221 55.3 290 218
DPI-18D   49.85 0.90 12.31 11.49 n.d. 0.21 9.35 12.64 1.99 0.43 0.14 0.86 100.17 0.62 0.47 0.46 6 369 70 16.7 16 152 48.3 231 376
DPI-51    46.25 1.06 11.91 11.75 n.d. 0.21 13.65 11.48 2.05 0.46 0.16 1.41 100.39 0.70 0.49 0.48 9 262 77 16.3 15 323 45.1 262 605
DP2-9     47.80 0.71 12.30 10.80 n.d. 0.18 14.83 9.31 1.61 0.48 0.10 1.97 100.09 0.73 0.62 0.61 10 245 55 12.5 8 152 38.6 204 1755
DP2-17    47.81 1.17 13.58 10.56 n.d. 0.16 9.67 9.31 2.53 0.89 0.17 1.87 99.97 0.64 0.63 0.62 11 807 97 16.2 11 253 47.0 308 340
DP1-35Z   53.26 0.77 14.94 8.54 n.d. 0.13 8.27 7.97 2.73 0.82 0.12 2.40 99.94 0.66 0.76 0.75 18 480 80 15.9 10 251 32.2 190 576
OTHER SISKIYOU PLUTONS
Summit Valley pluton
SV-14D 47.96 0.40 2.93 n.d. 10.20 0.22 22.44 12.68 0.25 0.00 0.10 2.04 101.49 0.80 0.13 0.12 Norman (1984) n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
SV-10D 46.48 1.17 18.51 n.d. 10.63 0.22 7.86 11.11 2.69 0.26 0.18 0.97 100.18 0.57 0.76 0.74 Norman (1984) n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
SV-10L 51.12 0.30 27.59 n.d. 2.76 0.06 2.45 14.95 3.32 0.13 0.47 1.01 101.89 0.61 0.87 0.84 Norman (1984) n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
SV198 45.58 1.09 20.06 11.05 n.d. 0.25 5.42 11.96 3.00 0.15 0.45 0.93 99.94 0.49 0.78 0.75 2 917 28 24.1 4 60 27.2 265 84
SV298 46.81 1.28 18.46 12.02 n.d. 0.21 6.10 11.41 2.94 0.19 0.24 0.84 100.50 0.50 0.73 0.72 3 666 15 11.9 2 67 29.5 340 57
SV398 49.18 0.64 12.42 11.83 n.d. 0.27 11.67 9.72 2.31 0.22 0.08 1.57 99.90 0.66 0.58 0.57 3 582 48 17.1 5 63 38.1 203 872
HJ-7 57.67 0.62 19.30 6.41 n.d. 0.19 2.80 7.87 4.25 0.31 0.27 0.76 100.44 0.46 0.92 0.89 6 1151 164 18.8 9 135 10.4 102 62
Bear Peak pluton
samples in low mg# group
BP251X    53.87 0.90 17.47 8.87 n.d. 0.17 3.89 8.86 2.99 1.20 0.32 1.00 99.53 0.46 0.81 0.78 McFadden et al. (this volume) 25 806 98 17.5 12 458 21.1 199 18
BP253     54.89 0.85 17.42 8.36 n.d. 0.17 3.69 8.22 3.29 1.31 0.34 1.09 99.62 0.47 0.83 0.80 McFadden et al. (this volume) 31 760 116 16.9 14 553 20.0 187 14
BP25B     52.25 0.93 18.25 9.45 n.d. 0.18 4.14 9.28 2.94 1.17 0.35 1.10 100.05 0.46 0.82 0.79 McFadden et al. (this volume) 22 851 106 18.7 11 369 21.3 196 27
BP348A    54.75 0.74 18.77 7.06 n.d. 0.14 3.94 6.02 6.65 0.48 0.24 0.97 99.77 0.53 0.86 0.84 McFadden et al. (this volume) 9 1489 134 16.4 9 183 14.6 128 37
BP18      50.15 0.98 18.03 9.60 n.d. 0.19 5.29 10.05 3.18 1.08 0.33 1.05 99.94 0.52 0.76 0.73 McFadden et al. (this volume) 19 892 93 21.2 13 380 28.8 222 76
BP25      56.29 0.74 16.06 8.23 n.d. 0.19 4.46 8.37 3.04 1.14 0.22 1.01 99.75 0.52 0.77 0.75 McFadden et al. (this volume) 22 731 80 17.7 10 398 23.7 183 122
BP54      45.21 1.07 19.66 11.44 n.d. 0.20 5.45 11.45 2.76 0.70 0.33 1.36 99.63 0.49 0.78 0.75 McFadden et al. (this volume) 10 1010 47 18.1 15 167 29.4 294 28
BP1088 41.76 1.32 12.42 14.04 n.d. 0.18 11.89 11.38 2.17 0.26 0.11 0.77 96.29 0.63 0.51 0.51 McFadden et al. (this volume) 2 235 46 26 16 51 61.4 427 291
BP188 53.49 0.85 18.18 8.56 n.d. 0.16 3.49 8.93 3.57 1.04 0.29 0.91 99.47 0.45 0.81 0.78 McFadden et al. (this volume) 23 860 119 20 12 424 18.7 188 50
BP188 53.97 0.83 18.12 8.48 n.d. 0.16 3.55 8.58 3.52 1.03 0.29 0.91 99.45 0.45 0.83 0.81 McFadden et al. (this volume) 23 846 107 20 13 415 19.4 191 32
BP288 53.68 0.89 17.20 9.09 n.d. 0.15 4.00 8.78 3.46 0.73 0.22 1.34 99.55 0.47 0.79 0.77 McFadden et al. (this volume) 13 765 149 22 16 401 28.4 233 41
BP588B 45.45 1.20 16.68 11.17 n.d. 0.19 7.79 11.73 2.19 0.99 0.29 1.17 98.85 0.58 0.66 0.64 McFadden et al. (this volume) 18 695 73 25 15 428 39.5 352 259
BP588A 48.89 1.00 17.37 10.22 n.d. 0.17 5.74 10.66 3.12 0.81 0.31 1.07 99.37 0.53 0.70 0.68 McFadden et al. (this volume) 13 880 70 24 13 294 31.1 296 132
BP788 42.27 1.05 18.50 13.37 n.d. 0.19 6.85 12.89 1.88 0.31 0.24 1.09 98.64 0.50 0.70 0.69 McFadden et al. (this volume) 2 627 43 29 20 122 48.3 440 113
samples in high mg# group
BP258     51.79 0.76 14.54 8.47 n.d. 0.16 9.92 8.52 2.90 1.38 0.17 1.93 100.54 0.70 0.68 0.67 McFadden et al. (this volume) 29 612 101 12.5 11 511 31.9 188 573
BP279     69.14 0.28 16.59 2.37 n.d. 0.06 1.14 3.44 5.03 1.52 0.07 0.79 100.44 0.49 1.04 1.03 McFadden et al. (this volume) 33 1292 120 3.5 7 986 3.9 47 21
BP288     61.80 0.58 16.98 5.56 n.d. 0.12 2.71 5.86 3.46 2.25 0.21 1.07 100.60 0.49 0.93 0.90 McFadden et al. (this volume) 39 859 162 12.8 9 1219 12.1 110 47
BP291     67.21 0.32 16.49 3.04 n.d. 0.08 1.54 3.99 4.49 1.55 0.09 1.09 99.90 0.50 1.02 1.01 McFadden et al. (this volume) 36 1182 96 5.9 8 835 7.4 59 22
BP340A    71.48 0.20 15.42 2.20 n.d. 0.08 0.78 3.30 3.83 2.28 0.09 0.72 100.38 0.41 1.06 1.04 McFadden et al. (this volume) 48 462 86 11.6 8 686 3.8 24 2
BP340B    50.55 0.85 12.00 11.59 n.d. 0.25 10.52 10.73 2.16 0.59 0.20 0.70 100.14 0.64 0.52 0.51 McFadden et al. (this volume) 8 527 89 15.7 13 112 46.8 246 570
BP341A    53.96 0.36 24.51 3.22 n.d. 0.07 2.67 6.10 6.08 2.12 0.19 1.02 100.30 0.62 1.07 1.05 McFadden et al. (this volume) 51 1081 188 11.9 9 960 6.3 50 14
BP348B    46.94 0.53 7.64 9.31 n.d. 0.17 23.23 6.71 0.61 0.06 0.10 4.34 99.63 0.83 0.59 0.58 McFadden et al. (this volume) 3 90 50 8.6 6 19 22.1 117 4550
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BP350A    48.96 1.15 14.44 9.70 n.d. 0.14 10.19 10.35 2.65 0.95 0.09 1.31 99.93 0.68 0.60 0.60 McFadden et al. (this volume) 17 672 56 14.7 14 299 66.0 299 270
BP350B    48.77 1.00 11.57 9.57 n.d. 0.16 14.75 9.60 1.85 1.08 0.11 1.33 99.79 0.75 0.54 0.53 McFadden et al. (this volume) 22 425 59 14.5 13 475 41.0 243 2958
BP357     51.04 0.93 14.60 9.25 n.d. 0.19 9.00 9.55 3.62 1.08 0.08 1.09 100.44 0.66 0.60 0.60 McFadden et al. (this volume) 22 627 72 15.6 13 448 46.1 238 377
BP363     67.86 0.30 16.59 2.91 n.d. 0.08 1.49 3.93 4.56 1.77 0.09 0.83 100.41 0.50 1.02 1.00 McFadden et al. (this volume) 41 1173 104 6.9 9 903 7.0 71 22
BP365     67.13 0.30 16.72 3.01 n.d. 0.08 1.42 4.08 5.16 1.70 0.07 0.72 100.40 0.48 0.95 0.94 McFadden et al. (this volume) 37 1182 103 7.0 8 951 7.0 57 23
BP382     48.89 0.88 10.16 9.92 n.d. 0.22 15.69 9.93 0.99 1.62 0.07 1.22 99.59 0.76 0.48 0.47 McFadden et al. (this volume) 39 118 85 19.0 13 327 33.4 177 1701
BP404     44.83 0.54 9.06 10.04 n.d. 0.18 20.51 8.96 0.45 0.07 0.09 4.09 98.83 0.80 0.54 0.53 McFadden et al. (this volume) 3 67 56 12.4 10 31 24.8 153 1544
BP428     67.25 0.38 15.99 4.08 n.d. 0.10 1.61 4.69 3.54 1.62 0.15 0.82 100.23 0.44 1.02 0.99 McFadden et al. (this volume) 37 615 115 8.2 9 638 6.1 54 8
BP430A    57.78 0.64 15.49 7.64 n.d. 0.17 6.18 7.11 3.11 1.35 0.10 x 99.58 0.62 0.80 0.79 McFadden et al. (this volume) 30 520 74 15.1 10 582 24.2 154 257
BP430C    62.26 0.39 18.97 3.73 n.d. 0.08 1.82 5.78 4.85 1.02 0.13 x 99.02 0.49 0.98 0.97 McFadden et al. (this volume) 23 943 154 7.9 9 517 8.6 62 21
BP4       47.07 0.49 4.70 11.90 n.d. 0.19 19.15 15.18 0.62 0.08 0.02 0.92 100.33 0.76 0.16 0.16 McFadden et al. (this volume) 3 87 21 8.1 13 14 75.3 191 860
BP14      54.18 0.68 13.26 7.78 n.d. 0.16 8.89 9.27 3.30 0.80 0.05 0.91 99.29 0.69 0.58 0.57 McFadden et al. (this volume) 14 669 72 11.7 14 272 38.3 194 407
BP184 66.11 0.32 17.83 2.49 n.d. 0.05 1.17 3.86 5.23 1.40 0.11 0.96 99.54 0.48 1.06 1.04 McFadden et al. (this volume) 23 1649 140 2.5 7 892 1.9 36 21
BP988A 47.24 0.67 6.23 11.08 n.d. 0.15 16.29 16.74 0.99 0.13 0.07 1.17 100.76 0.74 0.19 0.19 McFadden et al. (this volume) 2 182 28 11 11 55 85.5 280 1025
BP1188 44.89 1.35 10.63 10.96 n.d. 0.18 13.05 12.61 1.85 0.22 0.10 1.14 96.98 0.70 0.41 0.41 McFadden et al. (this volume) 1 205 50 26 17 55 59.9 390 946
dike
BP488 71.58 0.11 15.98 1.32 n.d. 0.03 0.52 3.29 4.67 1.42 0.08 0.61 99.61 0.44 1.06 1.05 McFadden et al. (this volume) 23 1077 71 3 b.d. 1176 2.6 26 14
Pony Peak pluton
MMB617A 59.93 0.44 20.39 3.10 n.d. 0.06 2.08 7.50 4.75 0.38 0.18 1.56 100.37 0.57 0.95 0.93 6 741 191 10.4 6 256 13.7 86 24
MMB617B 53.57 0.50 12.16 7.91 n.d. 0.15 11.59 10.05 2.70 0.67 0.17 0.83 100.30 0.74 0.53 0.52 15 398 20 10.1 9 311 47.3 179 1003
PP188A 50.78 0.84 17.27 8.50 n.d. 0.15 6.79 7.94 4.27 1.06 0.16 1.88 99.64 0.61 0.78 0.76 37 524 85 16.4 11 326 38.1 228 327
PP188B 69.82 0.27 15.73 2.60 n.d. 0.08 1.00 3.37 3.96 2.27 0.10 0.72 99.91 0.43 1.06 1.04 51 544 115 9.0 b.d. 901 4.2 46 18
PP188C 53.51 0.93 17.19 8.43 n.d. 0.15 4.91 6.87 3.45 1.49 0.19 3.05 100.15 0.54 0.89 0.87 34 501 105 16.5 12 533 30.8 252 98
PP288 50.67 0.80 8.63 10.33 n.d. 0.18 10.95 14.87 1.94 0.39 0.10 1.11 99.96 0.68 0.28 0.28 7 369 64 12.3 13 150 78.4 276 333
PP488 54.57 0.89 13.68 8.56 n.d. 0.19 8.17 9.15 2.92 0.67 0.13 1.11 100.05 0.65 0.63 0.62 17 531 36 15.2 12 160 47.8 233 487
PP588 59.57 0.58 18.78 5.44 n.d. 0.11 2.42 5.98 4.46 1.15 0.20 1.26 99.94 0.47 0.99 0.97 27 911 171 11.7 6 569 10.7 117 41
PP688 59.23 0.57 18.31 5.54 n.d. 0.11 2.42 6.48 4.55 1.13 0.22 1.01 99.56 0.46 0.92 0.89 26 905 159 11.5 6 525 11.2 123 18
PP988 56.48 0.63 17.78 7.07 n.d. 0.11 4.31 8.33 4.51 0.35 0.14 0.49 100.20 0.55 0.79 0.78 4 585 74 16.0 10 243 29 223 37
PP1088A 61.82 0.57 17.65 4.89 n.d. 0.10 2.25 5.48 4.31 1.37 0.16 0.92 99.52 0.48 0.97 0.95 33 816 155 9.7 6 609 8.5 103 36
PP1088B 49.40 0.92 19.75 9.39 n.d. 0.25 5.03 7.98 4.37 1.75 0.33 1.03 100.20 0.51 0.87 0.84 39 742 158 25.1 11 756 21.9 216 53
PP1188 69.99 0.28 15.78 2.31 n.d. 0.04 1.06 3.81 4.61 1.19 0.10 0.78 99.95 0.47 1.02 1.00 29 737 97 2.9 b.d. 616 0.8 37 18
PP1288F 55.73 0.90 16.79 8.68 n.d. 0.14 4.79 7.19 4.33 1.79 0.25 1.41 102.00 0.52 0.78 0.76 29 573 94 17 13 781 29.1 242 83
PP591 61.28 0.51 18.15 5.34 n.d. 0.12 2.05 5.68 4.38 1.12 0.21 1.10 99.93 0.43 0.99 0.97 28 831 144 13.9 8 549 10.6 110 45
PP491 54.97 0.60 17.31 8.69 n.d. 0.13 4.26 8.82 3.12 0.66 0.21 0.88 99.64 0.49 0.81 0.79 13 552 47 19.8 b.d. 404 31.9 244 45
PP391B 52.09 0.83 14.68 9.17 n.d. 0.16 8.93 8.52 3.15 0.73 0.13 1.20 99.58 0.66 0.69 0.68 17 442 66 18.9 b.d. 238 35.4 240 660
PP291B 73.18 0.06 15.83 0.72 n.d. 0.05 0.23 2.95 4.97 1.19 0.03 0.51 99.72 0.39 1.07 1.07 20 381 36 7.3 5 563 1.6 7 6
PP291A 63.57 0.43 18.30 5.02 n.d. 0.17 1.43 5.98 3.37 0.92 0.18 1.27 100.64 0.36 1.08 1.05 20 536 122 19.0 b.d. 398 8.1 80 8
PP191A 57.01 0.61 18.38 6.92 n.d. 0.18 2.51 7.35 3.60 0.99 0.23 2.21 99.98 0.42 0.93 0.90 24 540 144 21.2 b.d. 302 14.1 134 24
PP1303 59.29 0.56 19.17 5.23 n.d. 0.11 2.40 6.27 4.68 1.09 0.20 1.11 100.10 0.48 0.97 0.95 23 926 163 11.5 9 521 11.0 108 37
PP1403 58.94 0.60 18.47 5.60 n.d. 0.13 2.52 6.18 4.59 1.27 0.21 1.04 99.55 0.47 0.94 0.92 32 874 169 14.1 10 578 12.1 113 41
PP1503 61.22 0.55 17.95 4.97 n.d. 0.11 2.25 5.85 4.68 1.13 0.19 0.76 99.64 0.47 0.94 0.92 25 849 154 10.9 10 528 10.4 104 33

SYN-NEVADAN DIKES AND SILLS
C10L 62.03 0.54 18.21 n.d. 4.05 0.31 1.22 4.80 4.42 2.02 0.19 2.03 100.28 0.35 1.03 1.00 48 528 157 32 11 393 5 30 10
C19 50.80 1.10 17.09 n.d. 8.5 0.20 5.90 7.90 5.75 0.19 0.29 1.63 100.30 0.55 0.73 0.71 n.d. 460 138 26 6.8 60 23 199 122
C23 67.76 0.24 15.78 n.d. 2.03 0.12 0.77 3.94 5.38 1.93 0.20 2.01 100.39 0.40 0.90 0.87 n.d. 449 163 22 8 456 1.9 17 14
C29b 59.94 0.39 17.60 n.d. 3.2 0.17 1.22 4.53 10.70 0.11 0.19 1.64 100.06 0.40 0.69 0.68 n.d. 370 152 25 4 345 5 27 17
D19c 51.86 0.99 18.79 n.d. 7.97 0.22 3.30 10.00 3.10 0.04 0.25 1.63 99.04 0.42 0.83 0.81 n.d. 654 115 33 b.d. n.d. 15 166 27
D24h 47.16 1.46 17.11 n.d. 10.37 0.21 5.60 8.00 3.67 1.98 0.18 3.15 100.05 0.49 0.77 0.75 n.d. 505 110 26 4.6 290 38.1 351 71
D26 54.00 0.92 18.07 n.d. 9.11 0.17 4.54 4.37 4.23 1.29 0.24 1.95 99.91 0.47 1.15 1.11 n.d. 513 124 26 4 674 18 191 49
D42c 69.14 0.12 14.97 n.d. 1.78 0.10 0.67 2.81 5.32 1.47 0.08 3.48 100.13 0.40 0.98 0.97 41 282 77 10 6 308 2.1 11 12
D74h 51.58 0.93 18.37 n.d. 8.51 0.19 4.21 7.49 4.05 0.99 0.23 2.70 100.19 0.47 0.88 0.86 13 530 117 32 b.d. 233 14.4 185 43
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D91hb1 51.13 0.97 17.74 n.d. 7.67 0.18 3.67 5.97 4.02 4.62 0.21 2.73 99.75 0.46 0.81 0.79 70 343 128 25.4 5 395 18 149 5
D91hb2 51.58 1.03 17.79 n.d. 7.6 0.17 3.89 8.71 3.83 2.02 0.20 1.67 99.35 0.48 0.75 0.73 31 507 115 23.8 6 368 20 221 8
GT2b 37.10 1.16 13.30 n.d. 11.03 0.24 11.15 17.37 0.88 0.24 0.17 7.36 100.00 0.64 0.40 0.40 2 1086 102 22 2.7 35 42 406 237
HP 50.80 0.45 16.63 n.d. 4.5 0.22 1.66 6.85 8.73 3.67 0.17 4.93 98.78 0.40 0.55 0.54 16 546 84 17.8 5 388 7.3 58 6
il5 58.05 0.61 17.23 n.d. 5.83 0.15 2.63 5.59 8.22 0.36 0.21 1.12 100.00 0.45 0.73 0.72 15 575 121 20.65 3.2 140 16 120 40
J19 61.32 0.54 18.81 n.d. 4.17 0.17 1.33 5.21 5.81 1.20 0.22 1.19 100.43 0.36 0.95 0.93 14 607 201 26 8 277 4.5 41 24
J6 47.17 1.22 14.82 n.d. 10.66 0.20 8.05 12.77 2.20 0.45 0.21 2.26 100.00 0.57 0.55 0.54 n.d. 484 90 27 b.d. n.d. n.d. 286 139
J79c 50.27 1.63 16.75 n.d. 10.45 0.18 5.56 6.47 4.12 1.49 0.22 1.71 100.00 0.49 0.85 0.83 14 315 125 30 6 247 35.8 335 27
K40 46.44 1.40 18.27 n.d. 12.79 0.20 5.81 9.88 2.52 0.85 0.17 1.67 101.20 0.45 0.81 0.79 17 332 79 30 b.d. 76 23.4 410 48
LR1 47.15 0.86 12.95 n.d. 9.37 0.19 10.04 12.10 2.14 0.73 0.14 2.68 99.40 0.66 0.50 0.49 n.d. 462 74 14.6 6 391 40 230 385
LR2 52.48 0.93 15.49 n.d. 9.92 0.17 6.07 6.01 3.52 1.23 0.15 2.60 99.67 0.52 0.88 0.86 19 702 89 17 3.2 2008 35 263 60
LR4 50.25 0.97 10.79 n.d. 9.65 0.19 10.74 10.53 2.57 0.21 0.14 2.58 99.69 0.66 0.46 0.46 n.d. 399 79 13.3 6 69 40 223 608
pc1 55.60 0.62 17.93 n.d. 5.76 0.16 4.53 6.16 6.41 0.63 0.27 2.02 100.73 0.58 0.82 0.80 14 323 123 19.3 4.1 156 14 99 21
Q1h 50.81 0.77 18.23 n.d. 7.49 0.18 3.30 6.50 3.32 4.69 0.21 4.02 100.33 0.44 0.83 0.82 59 341 112 23 5 1687 13.8 154 25
Y35 64.10 0.32 15.78 n.d. 2.72 0.09 1.42 2.68 10.18 0.89 0.10 0.93 99.30 0.48 0.71 0.70 9 145 83 9.4 7 307 4.2 30 8
Y36b 53.86 0.99 16.58 n.d. 8.72 0.16 4.90 6.61 5.37 0.79 0.22 1.82 100.01 0.50 0.78 0.76 13 208 103 17.31 3.7 1413 19 219 37
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Ni Cu Zn Be method La ppm Ce ppm Pr ppm Nd ppm Sm ppm Eu ppm Gd ppm Tb ppm Dy ppm Ho ppm Er ppm Tm ppm Yb ppm Lu ppm Ba ppm Th ppm Nb ppm Y ppm
see column BJ and footnotes

n.d. n.d. 146 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
n.d. n.d. 11 n.d. INAA 1.9 6.3 2.5 1.22 0.38 0.23 0.62 0.08 40 0.39
n.d. n.d. 15 n.d. INAA 2.2 6.5 2 1.62 0.58 0.38 0.86 0.13 50 0.87
n.d. n.d. 32 n.d. INAA 1.7 4 3.2 0.68 0.48 0.16 0.36 0.06 73
235 66 33 n.d.
n.d. n.d. 68 n.d. INAA 2.2 4.1 5.2 1.99 0.57 0.46 1.19 0.16 53 0.74
186 10 28 n.d.
226 66 41 n.d.
376 11 30 n.d.
92 94 58 0.2 ICP-MS 1.39 3.91 0.71 4.27 1.74 0.68 2.07 0.36 2.26 0.45 1.18 0.16 0.97 0.15 41.85 0.03 0.26 11.12

376 69 35 0.0
391 73 41 0.1
314 18 25 n.d. ICP-MS 1.23 3.47 0.59 3.32 1.22 0.40 1.40 0.23 1.39 0.26 0.67 0.09 0.54 0.08 12.94 0.09 0.41 6.58
286 723 19 0.0
196 151 89 0.1
185 31 15 0.1 ICP-MS 1.01 3.20 0.58 3.51 1.33 0.43 1.53 0.25 1.52 0.29 0.76 0.10 0.58 0.09 9.66 0.06 0.22 7.21
n.d. 71 92 b.d.
n.d. 68 86 b.d.
n.d. 51 80 b.d. ICP-MS 1.49 3.27 0.50 2.73 0.98 0.58 1.17 0.19 1.19 0.24 0.63 0.09 0.52 0.08 65.37 0.06 0.17 5.94

122 34 89 0.5
590 8 114 0.1

n.d. n.d. 115 n.d. INAA 10.7 24.8 16.3 3.84 1.38 0.73 2.17 0.3 246 1.1
n.d. 22 91 1.0
n.d. 38 60 0.1
n.d. 79 110 3.4
n.d. 18 100 0.7
n.d. 3 39 1.1
n.d. 2 33 1.2
n.d. 28 41 0.6
b.d. 5 99 1.0
35 26 104 1.2
1 23 87 1.0 ICP-MS 14.09341 30.03856 3.98654 18.24357 4.949522 1.41704 4.83278 0.81816 5.036159 1.034428 2.85825 0.405039 2.458654 0.394495 271.20 1.19799 5.652319 27.60969

50 3 90 n.d.
n.d. 44 72 0.2
n.d. 121 101 0.0
n.d. 274 204 1.1 ICP-MS 12.11 26.04 3.58 16.69 4.44 2.00 4.25 0.65 3.83 0.74 1.94 0.27 1.60 0.24 219.39 0.17 3.33 19.13
n.d. 52 196 0.7
n.d. 120 191 0.6
n.d. 43 63 0.3 ICP-MS 9.11 17.93 2.29 10.53 2.59 1.27 2.42 0.36 2.10 0.40 1.01 0.14 0.80 0.13 134.57 0.80 1.90 10.75
n.d. 193 46 3.4
n.d. 276 122 0.2
n.d. 54 65 0.1
n.d. 130 93 1.0
n.d. 22 98 1.1
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15 60 61 1.0
b.d. 58 60 0.6
n.d. n.d. 114 n.d. INAA 17.6 44.1 28.2 5.97 1.78 0.92 2.71 0.38 319 1.6

n.d. n.d. 126 n.d. INAA 22.5 52 33 6.95 1.71 1.03 2.82 0.41 323 2
n.d. n.d. 109 n.d. INAA 18.8 42.8 23.3 5.37 1.64 0.82 2.53 0.37 496 2.2
33 72 93 n.d.
8 109 112 0.9 ICP-MS 19.64 40.69 5.32 23.92 6.10 1.67 5.68 0.87 4.98 1.00 2.72 0.37 2.23 0.35 569.58 3.23 6.18 26.02

13 63 94 0.9 ICP-MS 13.15 27.39 3.65 16.98 4.53 1.36 4.38 0.68 4.07 0.83 2.19 0.31 1.87 0.30 313.33 1.65 4.46 20.98
9 43 108 1.0 ICP-MS 19.64 40.66 5.27 23.59 6.02 1.52 5.71 0.89 5.37 1.07 2.88 0.41 2.48 0.39 422.05 4.16 7.48 28.80
4 31 101 1.4

10 78 100 1.2 ICP-MS 20.79 42.95 5.61 24.89 6.42 1.68 5.79 0.91 5.36 1.04 2.80 0.39 2.36 0.37 448.15 3.47 7.00 28.10
1 52 39 1.5

n.d. 87 163 0.9
b.d. 167 86 0.9
b.d. 74 78 1
n.d. 92 117 0.7
19 40 104 1.1

b.d. 62 100 1.5
71 36 99 1.1
12 156 103 0.9

b.d. 175 67 1.1
38 111 122 0.9

b.d. 1 15 1.5 ICP-MS 17.14054 27.65052 2.786198 9.523862 1.749888 0.526921 1.308597 0.196531 1.216359 0.244608 0.742022 0.120906 0.805481 0.148639 717.71 3.614242 6.502572 7.403637
10 22 116 0.7

n.d. 91 154 1.3
4 14 24 0.9 ICP-MS 38.5654 62.81424 6.44306 23.05696 3.985737 1.125383 3.022213 0.401483 2.289797 0.455523 1.217204 0.182979 1.176247 0.20935 1,444.47 7.508919 5.121605 11.95378
5 3 8 0.8

b.d. 66 144 1.1
b.d. 17 78 1.1
b.d. 28 119 3.2
104 25 124 2.4
40 97 103 1.0
97 23 87 0.8

b.d. 84 111 1.0
b.d. 28 121 1.0
b.d. 29 123 1.0
137 55 82 0.8

n.d. n.d. 100 n.d. INAA 26.2 51.1 20 2.88 0.97 0.24 0.7 0.1 715 6.8
50 14 79 1.4 ICP-MS 17.84 34.30 4.12 16.90 3.78 1.08 3.07 0.45 2.57 0.49 1.24 0.18 1.08 0.17 518.25 3.56 5.81 13.36

b.d. 7 86 3.1
b.d. 9 80 1.2

b.d. 3 11 3.0 ICP-MS 28.95 53.46 5.70 20.33 3.85 1.35 2.98 0.41 2.18 0.39 1.03 0.14 0.92 0.15 1143.25 9.02 60.58 11.71
11 5 41 1.7

b.d. 58 112 0.9

23 125 94 n.d.
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26 165 92 n.d.
n.d. 207 165 0.8 ICP-MS 15.24 32.27 4.21 19.20 5.11 1.59 5.03 0.80 4.74 0.96 2.66 0.36 2.23 0.36 333.47 1.62 7.12 25.32
n.d. 124 196 0.9
n.d. 127 150 1.0 ICP-MS 14.19 30.26 4.04 18.61 4.92 1.58 4.60 0.72 4.24 0.87 2.32 0.32 1.95 0.31 277.70 1.95 6.02 22.62
n.d. 57 152 0.9 ICP-MS 12.07 25.23 3.41 15.51 4.26 1.30 4.08 0.66 4.07 0.83 2.26 0.32 2.03 0.32 345.36 2.26 4.72 22.04
n.d. 23 92 0.8
n.d. 133 85 3.2

256 44 72 n.d.
229 76 71 0.3 ICP-MS 7.62 15.77 2.19 10.44 2.96 0.97 2.91 0.47 2.82 0.56 1.50 0.21 1.27 0.21 169.82 1.04 1.57 14.49
154 13 69 0.4 ICP-MS 6.18 14.61 2.10 10.09 3.03 0.98 3.04 0.49 2.93 0.59 1.64 0.22 1.32 0.21 183.40 0.54 2.35 15.50
n.d. 52 114 0.0 ICP-MS 6.77 13.35 1.75 7.88 2.28 0.80 2.41 0.44 2.75 0.57 1.60 0.22 1.38 0.22 73.29 1.24 4.28 14.89
n.d. 73 91 0.6
66 16 84 0.7

266 69 63 0.7
n.d. 52 89 0.0 ICP-MS 5.35 11.74 1.63 7.92 2.39 0.79 2.56 0.43 2.57 0.53 1.41 0.21 1.29 0.19 153.11 0.88 2.95 13.77
n.d. 67 86 0.4
n.d. 119 72 0.2

n.d. n.d. n.d. n.d.
n.d. n.d. n.d. n.d.
n.d. n.d. n.d. n.d.
28 29 101 n.d.
25 18 86 n.d.

300 4 100 n.d.
34 4 72 1

29 12 116 0.9
143 13 137 0.9 ICP-MS 17.08 32.50 4.06 17.71 4.38 1.29 3.91 0.59 3.57 0.69 1.86 0.27 1.69 0.26 549.96 3.05 5.12 18.78
20 25 105 1.0
55 271 65 1.0 ICP-MS 20.81 41.81 5.05 21.05 4.64 1.45 3.89 0.57 3.18 0.62 1.63 0.23 1.50 0.25 173.97 0.73 4.42 17.39
37 42 114 1.1
15 6 113 1.0

b.d. 12 116 1.0
80 60 n.d. n.d.
52 12 n.d. n.d. ICP-MS 17.23 34.07 4.38 19.56 4.84 1.46 4.18 0.64 3.70 0.74 1.97 0.29 1.78 0.27 375.28 2.50 5.37 20.37
7 13 n.d. n.d.

53 11 n.d. n.d.
88 55 n.d. n.d.
46 38 n.d. n.d.
50 137 n.d. n.d.

250 17 85 0.9
25 23 42 1.2 ICP-MS 16.49 27.78 2.90 10.23 1.59 0.59 1.08 0.13 0.74 0.14 0.36 0.06 0.38 0.07 1083.80 3.01 6.07 3.99
35 5 69 1.0 ICP-MS 24.52 42.10 4.66 18.07 3.71 1.12 3.02 0.45 2.62 0.51 1.39 0.21 1.31 0.21 1180.41 6.23 5.42 14.35
11 25 42 1.2
28 9 39 1.2 ICP-MS 18.98 31.59 3.27 11.70 2.26 0.63 1.86 0.30 1.86 0.39 1.15 0.18 1.25 0.21 690.37 5.59 6.36 12.05
86 22 111 0.8

105 4 37 1.6
n.d. 41 85 0.5
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E

E

124 35 63 0.6
347 71 60 0.5 ICP-MS 8.30 17.69 2.46 12.04 3.55 1.10 3.38 0.53 3.14 0.61 1.53 0.21 1.28 0.19 502.96 1.52 3.34 15.78
118 19 85 1.3 ICP-MS 11.73 25.31 3.10 13.02 3.36 1.30 3.22 0.52 3.12 0.62 1.62 0.23 1.40 0.22 435.13 2.99 5.38 16.57
20 18 37 1.2
24 17 51 1.3

383 51 88 0.5
173 23 62 0.7
19 12 71 0.9
94 32 102 0.8 ICP-MS 6.93 16.95 2.43 11.34 3.08 0.97 2.94 0.48 2.92 0.60 1.61 0.23 1.49 0.23 561.02 1.27 5.82 16.29
35 53 45 1.0

250 288 50 0.3
95 9 73 1.1

b.d. 62 56 1.3
182 202 n.d. n.d.
212 37 n.d. n.d. ICP-MS 4.48 13.91 2.55 14.67 5.03 1.62 5.46 0.86 5.07 0.97 2.50 0.35 2.06 0.31 53.30 0.22 2.39 25.13

19 8 24 n.d. ICP-MS 17.37 28.40 2.91 10.11 1.48 0.55 0.83 0.09 0.45 0.09 0.25 0.04 0.28 0.05 1229.57 3.88 3.79 2.57

17 61 n.d. n.d.
147 24 n.d. n.d. INAA-UT 15.85 19.73 8.0 2.07 0.63 0.814 0.133 2.14
48 88 n.d. n.d.
12 19 n.d. n.d. INAA-Sul 16.3 27.7 11.1 2.14 0.62 0.28 1.05 0.183 4.28
23 56 n.d. n.d.
63 76 n.d. n.d. INAA-Sul 5.63 13.98 3.07 0.59 0.69 1.86 0.27 2.66
55 15 n.d. n.d. INAA-Sul 14.89 44.1 16.2 3.19 0.69 0.69 1.96 0.23 4.96
17 43 n.d. n.d.
56 56 n.d. n.d.
18 7 n.d. n.d. INAA-Sul 12.9 24.5 13.6 3.26 0.95 0.47 1.67 0.272 2.76
37 36 n.d. n.d. INAA-Sul 28.5 47.1 18.7 3.13 0.84 0.36 1.1 0.181 4.68
36 13 n.d. n.d. INAA-Sul 6.25 32.3 5.00 1.23 1.45 3.89 0.29
23 12 n.d. n.d. INAA-Sul 14.2 33.26 15.2 1.31 0.14 0.58 0.05 5.2
38 51 n.d. n.d.
46 34 71 n.d. INAA-UT n.d. 31.3 15.4 3.54 1.00 0.40 1.34 0.207 2.61
13 71 49 n.d.

146 52 65 n.d.
8 0 18 n.d.

14 16 76 n.d.
19 30 74 n.d.
15 52 67 4.7
15 4 86 5.1
26 2 81 5.0

6 b.d. 102 1.2 12.0 33.9 n.d. 21.0 5.26 1.58 n.d. 0.93 n.d. n.d. n.d. n.d. 3.20 0.58 2.0
43 35 116 1.0 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
7 19 84 1.5 30.22 60.45 n.d. 28.5 5.83 1.60 10.34 0.75 n.d. n.d. n.d. n.d. 2.71 0.44 5.1

49 20 89 1.1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
16 n.d. n.d. n.d. 9.2 22.3 n.d. n.d. 4.2 1.17 n.d. 0.69 n.d. n.d. n.d. n.d. 2.20 0.34 1.3
42 79 100 1.1 8.83 19.23 2.78 14.11 4.42 1.52 4.75 0.86 5.34 1.07 3.16 0.43 2.57 0.41 0.8
22 22 104 1.0 8.82 19.26 n.d. n.d. 3.16 1.02 5.95 0.56 n.d. n.d. n.d. n.d. 1.72 0.26 1.2
7 8 66 1.2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.

26 n.d. n.d. n.d. 8.77 21.18 n.d. 12.3 3.87 1.21 7.63 0.71 n.d. n.d. n.d. n.d. 2.31 0.34 1.1
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8 42 107 1.0 9.2 21 n.d. 17.5 3.73 1.23 n.d. 0.71 n.d. n.d. n.d. n.d. 2.35 0.33 1.0
22 67 94 0.9 9.0 18.8 n.d. 14.4 3.68 1.32 n.d. 0.7 n.d. n.d. n.d. n.d. 2.40 0.32 1.0
61 110 60 n.d. 7.06 16.65 2.53 12.79 3.93 1.73 3.98 0.69 4.06 0.82 2.27 0.3 1.77 0.27 0.6
4 3 77 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
9 48 63 n.d. 9.05 19.31 2.63 12.02 3.22 1.14 3.33 0.61 3.77 0.78 2.36 0.35 2.21 0.37 1.0

18 14 91 1.5 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
80 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
27 173 149 0.9 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
38 n.d. n.d. n.d. 3.23 8.8 n.d. n.d. 2.07 0.66 3.43 0.43 n.d. n.d. n.d. n.d. 1.37 0.21 0.3

146 185 75 0.8 7.5 14.5 n.d. 12.2 2.9 1.04 n.d. 0.47 n.d. n.d. n.d. n.d. 1.08 0.23 0.6
34 65 132 1.4 9.3 28.08 2.78 13.31 4.21 1.47 3.62 0.61 3.62 0.7 1.89 0.25 1.61 0.27 0.9
76 66 86 0.7 7.8 16.5 n.d. 14.3 3 0.96 n.d. 0.5 n.d. n.d. n.d. n.d. 0.93 0.21 0.9
14 131 71 n.d. 10.68 22.99 3.04 13.8 3.66 1.09 3.43 0.62 3.73 0.76 2.18 0.33 2.10 0.35 1.1
5 79 92 0.7 10.53 24.09 n.d. 9.96 3.72 1.12 8.25 0.61 n.d. n.d. n.d. n.d. 2.03 0.33 1.5

11 9 53 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
40 n.d. n.d. n.d. 8.14 18.24 2.61 12.57 3.7 1.27 3.9 0.7 4.51 0.89 2.51 0.34 2.26 0.38 0.7
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Hf ppm Ta ppm U ppm Pb ppm Rb ppm Cs ppm Sr ppm Sc ppm Zr ppm La/Lu data source (note 3) rock type
(mass frac)

n.d. n.d. n.d. n.d. n.d. 1.2 n.d. n.d. n.d. nd dunite
0.37 0.4 Snoke et al. (1981) wehrlite
0.83 0.11 0.8 Snoke et al. (1981) gabbro
0.31 0.4 Snoke et al. (1981) gabbro

biotite hornblende pyroxenite
0.75 0.5 Snoke et al. (1981) pyroxenite

hornblende pyroxenite
hornblende pyroxenite
wehrlite

0.55 0.02 0.02 1.17 1 0.33 352.87 67 11.92 9.48 WSU melanocratic olivine gabbro
wehrlite
wehrlite

0.48 0.03 0.05 0.92 1 0.21 56.28 74 12.27 15.61 WSU hornblende olivine clinopyroxenite
dike: fine-grained, sulfide-bearing ultramafite intruded into Blue Ridge intrusion
melanocratic olivine gabbro

0.43 0.02 0.03 0.85 1 0.29 46.79 93 10.55 11.31 WSU fine-grained clinopyroxenite
olivine gabbro
olivine melagabbro

0.31 0.01 0.03 1.20 2 0.55 708.82 34 7.98 19.29 WSU gabbro or gabbronorite with relict olivine

magnetite-hornblende clinopyroxenite
dunite with clinopyroxene

2 0.51 1.1 35.67 Snoke et al. (1981) biotite hornblende quartz diorite
biotite hornblende quartz diorite
pyroxene-bearing biotite hornblende quartz diorite
biotite hornblende quartz diorite
medium grained pyroxene-bearing bio hb qtz-bearing diorite
fine-grained biotite-bearing hornblende diorite; N of Punchbowl
medium-grained biotite hornblende diorite
medium-grained biotite hornblende diorite
medium-grained lineated biotite hornblende quartz diorite
fine to medium-grained pyroxene-bearing biotite hornblende quartz-bearing diorite

3.22068 0.337232 0.413349 4.369899 18 0.861806 579.36 20 115.23 35.72515 WSU biotite hornblende quartz diorite

biotite-bearing hornblende 2-pyroxene diorite/gabbro
hornblende diorite
foliated biotite pyroxene hornblende diorite

0.96 0.18 0.07 3.02 2 0.62 913.44 26 26.40 50.22 WSU pyroxene-bearing hornblende diorite
hornblende diorite
biotite- and pyroxene-bearing hornblende diorite

1.00 0.14 0.25 4.01 3 0.64 1160.33 9 36.13 72.09 WSU hornblende diorite
pegmatitic biotite hornblende quartz gabbro
pegmatitic biotite hornblende quartz gabbro
biotite hornblende 2-pyroxene quartz monzodiorite
medium-grained pyroxene- and biotite-bearing hornblende gabbro
medium-grained biotite hornblende gabbro
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medium-grained biotite-bearing hornblende diorite
medium-grained pyroxene- and biotite-bearing hornblende diorite

4.7 0.64 1.05 46.32 Snoke et al. (1981) coarse-grained, foliated hornblende gabbro

3.1 0.67 0.9 54.88 Snoke et al. (1981) biotite 2-pyroxene monzodiorite
4 0.8 1.2 50.81 Snoke et al. (1981) biotite 2-pyroxene monzodiorite

biotite 2-pyroxene monzodiorite
3.77 0.44 1.14 7.41 43 1.91 676.33 22 132.07 55.53 WSU coarse grained biotite-two-pyroxene monzodiorite
2.28 0.31 0.59 5.23 23 1.37 704.95 25 74.71 44.30 WSU medium grained biotite two-pyroxene diorite
3.85 0.53 1.52 8.09 44 2.26 493.29 26 131.69 50.10 WSU biotite hornblende pyroxene diorite

biotite hornblende pyroxene diorite
3.92 0.47 1.20 7.79 37 1.76 645.20 30 144.16 55.88 WSU biotite two-pyroxne monzodiorite

coarse grained biotite two-pyroxene monzodiorite
biotite 2-pyroxene diorite/monzodiorite
biotite 2-pyroxene monzodiorite
biotite 2-pyroxene monzodiorite
coarse- to medium-grained quartz-bearing biotite two-pyroxene hornblende diorite
medium-grained quartz-bearing biotite hornblende two-pyroxene diorite
medium-grained quartz-bearing biotite hornblende pyroxene diorite
medium-grained quartz-bearing 2-pyroxene biotite hornblende diorite
medium-grained 2-pyroxene biotite hornblende diorite
medium-grained quartz-bearing 2-pyroxene biotite hornblende diorite
coarse- to medium-grained quartz-bearing biotite 2-pyroxene hornblende diorite

2.69847 0.574431 1.321543 15.32509 31 1.442845 474.49 2 90.39 115.3164 WSU plagioclase-phyric porphyry in Buck Lake unit
pyroxene diorite porphyry
pyroxene-bearing hornblende biotite quartz monzodiorite

6.442886 0.27331 1.587797 7.639821 88 2.276504 344.80 5 240.38 184.2152 WSU biotite granite in aureole hornfels
leucogranite in Buck Lake unit
biotite hornblende diorite in Buck Lake unit
biotite hornblende diorite in Buck Lake unit
biotite pyroxene diorite in Punchbowl unit
dioritic dike in Doe Flat unit
dioritic dike in Buck Lake unit
biotite hornblende gabbro in northern aureole
hornblende gabbro/diorite in Doe Flat unit
biotite hornblende diorite in Doe Flat unit
biotite hornblende diorite in Doe Flat unit
plagioclase-phyric biotite hornblende gabbro in Punchbowl unit

3.9 1.2 1.7 262 Snoke et al. (1981) biotite tonalite; pale type
2.80 0.49 1.55 7.31 47 2.15 535.24 17 98.58 102.55 WSU biotite tonalite; dark type

biotite tonalite
fine-grained biotite tonalite; pale phase; in Punchbowl unit

6.80 3.58 4.31 8.01 24 0.31 938.87 2 257.72 188.00 WSU quartz diorite in Blue Ridge hornblende gabbro and cut by mafic dikes
biotite hornblende tonalite/granodiorite
pyroxene-bearing hornblende diorite; intruded by DP2-20

lineated hornblende- and plagioclase-phyric diorite
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massive hornblende- and plagioclase-phyric diorite
3.16 0.47 0.58 3.30 12 0.84 564.42 31 111.20 42.15 WSU plagioclase-phyric metadiorite

pyroxene hornblende quartz diorite
2.97 0.41 0.73 3.05 24 1.28 735.48 23 104.68 46.43 WSU hornfelsic diorite with relict plagioclase phenocrysts; L-tectonite
2.45 0.32 0.84 4.97 34 1.43 627.46 21 82.25 37.88 WSU amphibolitic diorite

margin of fine-grained hornblende pyroxene gabbro
hornblende- and plagioclase-phyric diorite

hornblende pyroxenite
1.62 0.13 0.38 2.49 23 0.74 235.68 39 52.43 35.84 WSU hornblende gabbro
1.74 0.16 0.27 2.27 16 0.58 580.17 51 56.26 29.90 WSU augite-phyric gabbroic porphyry
1.63 0.28 0.45 1.44 4 0.67 297.35 37 58.89 30.29 WSU pyroxene diorite/gabbro

pyroxene meta-diorite
foliated hornblende  meta-diorite; cuts leucosome veins
hornfelsic diorite

1.45 0.21 0.32 2.23 8 0.77 252.80 38 46.77 27.51 WSU gabbro
appinitic hornblende diorite
undeformed gabbro with quartz xenocrysts

foliated hornblende diorite
foliated hornblende diorite
hornblende diorite
hornblende quartz diorite

biotite hornblende quartz diorite
2.79 0.34 0.79 6.02 28 0.91 770.08 21.36 99.31 64.53 WSU biotite hornblende quartz diorite

biotite hornblende quartz diorite
3.79 0.27 0.58 4.26 7 0.56 1461.51 14.58 147.02 84.45 WSU biotite hornblende quartz diorite

quartz-bearing biotite hornblende diorite
quartz-bearing biotite hornblende diorite
hornblende gabbro
hornblendite

3.05 0.91 7.46 22 0.69 869.06 20.69 116.72 64.02 WSU biotite-bearing hornblende quartz diorite
biotite-bearing hornblende quartz diorite
biotite-bearing hornblende quartz diorite
biotite-bearing hornblende diorite
biotite-bearing hornblende diorite with relict pyroxene
epidote-bearing hornblende diorite

basaltic/andesitic dike
2.97 0.31 1.14 12.90 38 1.62 1271.43 3.81 98.44 249.01 WSU biotite granodiorite
3.77 0.32 0.88 9.13 45 0.70 860.05 12.48 145.78 115.34 WSU biotite granodiorite

biotite granodiorite
2.23 0.74 2.58 17.55 51 1.75 459.85 3.87 70.44 91.29 WSU biotite granodiorite

basaltic dike
biotite trondhjemite
basaltic dike
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hornblende gabbro
1.88 0.22 0.58 2.73 19 0.56 437.50 43.69 55.81 43.59 WSU hornblende gabbro
2.26 0.45 1.78 7.97 21 0.65 605.23 49.31 63.02 53.01 WSU basaltic dike

biotite hornblende granodiorite
biotite hornblende granodiorite
hornblende gabbro
gabbro
biotite trondhjemite

2.05 0.55 0.79 5.43 28 1.10 512.71 28.22 63.00 30.28 WSU biotite trondhjemite
biotite trondhjemite
amphibolitized clinopyroxenite
titanite-bearing hornblende gabbro
biotite tonalite
olivine hornblende clinopyroxenite

1.76 0.10 1.68 1 0.03 202.76 68.54 43.12 14.47 WSU meta-hornblende melagabbro

2.29 0.50 14.91 22 0.62 1165.64 2.47 73.97 330.28 WSU biotite granodiorite

hornblende quartz diorite
0.79 b.d. UTEP appinitic hornblende diorite

dike margin: lamprophyric hornblende diorite
2.89 0.53 1.73 1.33 89.07 SulRoss hornblende biotite granodiorite

dike: lamprophyric cpx hornblende diorite
1.06 0.56 20.85 SulRoss appinitic hornblende cpx diorite
1.09 0.36 1.06 64.74 SulRoss biotite-bearing hornblende quartz diorite

biotite hornblende tonalite
biotite hornblende tonalite

1.87 0.14 0.14 47.43 UTEP recrystallized (mylonitic) biotite hornblende tonalite/quartz diorite
3.45 0.24 0.77 0.84 157.46 UTEP biotite hornblende tonalite
3.35 0.89 21.55 SulRoss mafic enclave: fine-grained, foliated biotite hornblende diorite
2.36 0.14 0.83 284.00 SulRoss biotite tonalite

dike: hornblende lamprophyre (quartz diorite) with quartz xenocrysts
3.73 0.26 0.7 UTEP biotite hornblende quartz diorite

biotite hornblende quartz diorite
dike: lamprophyric quartz-bearing hornblende diorite
biotite granodiorite
porphyritic garnet hornblende tonalite
biotite hornblende tonalite
biotite hornblende quartz diorite
biotite hornblende tonalite
biotite hornblende quartz diorite

3.9 n.d. 20.69 meta-dacite
n.d. n.d. meta-basalt
6.1 n.d. 68.68 meta-dacite
n.d. n.d. hornblende meta-andesite
2.5 n.d. 27.06 meta-basalt
2.3 0.3 21.54 hornblende meta-basalt
2.2 0.5 33.92 hornblende meta-andesite
n.d. n.d. meta-dacite
2.7 0.4 25.79 hornblende meta-basalt
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3.1 0.3 27.88 hornblende meta-andesite
2.6 0.3 28.13 hornblende meta-andesite
1.5 0.1 26.15 hornblende meta-basalt (rodingite)
n.d. n.d. hornblende meta-andesite with Na- and Ca-Na amphibole
2.6 0.3 24.46 hornblende meta-andesite
n.d. n.d. hornblende meta-andesite
n.d. n.d. hornblende meta-basalt
n.d. n.d. hornblende meta-basalt
1.2 0.1 15.38 hornblende meta-basalt
1.9 0.3 32.61 hornblende meta-andesite
2.1 0.3 34.44 hornblende meta-andesite
1.9 0.4 37.14 hornblende meta-andesite
2.7 0.3 30.51 hornblende meta-andesite
2.7 0.4 31.91 hornblende meta-basalt
n.d. n.d. hornblende meta-andesite
2.3 0.2 21.42 hornblende meta-basalt
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Sample Grid=UTM comments rock type
NAD27 NAD27

BEAR MOUNTAIN INTRUSIVE COMPLEX zone 10
Blue Ridge pluton
BM1;332 437905 4624180 dunite
BM2;200 437370 4624015 wehrlite
BM4;194 437765 4626910 gabbro
BM5;328 437275 4622400 gabbro
BMC1098 437370 4624015 biotite hornblende pyroxenite
BM3;390 447820 4626975 pyroxenite
BMC898A hornblende pyroxenite
BMC898B hornblende pyroxenite
PPS-248 438640 4624870 wehrlite
PPS-410 437310 4622370 melanocratic olivine gabbro
PPS-412 437380 4622345 wehrlite
PPS-412 437380 4622345 wehrlite
PPS-417 438245 4625210 hornblende olivine clinopyroxenite
PPS-418 437765 4624520 dike fine-grained, sulfide-bearing ultramafite intruded into Blue Ridge intrusion
PPS-425 438515 4622830 melanocratic olivine gabbro
PPS-427 437860 4627270 fine-grained clinopyroxenite
HB4-3     437423 4622475 olivine gabbro
HB4-4     437413 4622369 olivine melagabbro
HB4-6     437318 4622242 gabbro or gabbronorite with relict olivine
Clear Creek ultramafic body
PPS-530 447820 4626940 magnetite-hornblende clinopyroxenite
PPS-529 447820 4626955 dunite with clinopyroxene
Bear Mountain pluton
Doe Flat unit
BM9;223 442545 4629410 biotite hornblende quartz diorite
DP4-7     biotite hornblende quartz diorite
DP1-65    443113 4629172 pyroxene-bearing biotite hornblende quartz diorite
DP1-66    446184 4629421 biotite hornblende quartz diorite
JB-27 442540 4629340 medium grained pyroxene-bearing bio hb qtz-bearing diorite
JB-35a 445190 4629200 fine-grained biotite-bearing hornblende diorite; N of Punchbowl
JB-35b 445190 4629200 medium-grained biotite hornblende diorite
JB-44 444595 4628750 medium-grained biotite hornblende diorite
JB191A    445585 4629230 medium-grained lineated biotite hornblende quartz diorite
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JB300     443408 4629478 fine to medium-grained pyroxene-bearing biotite hornblende quartz-bearing diorite
PPS-567 442815 4629495 U-Pb sample biotite hornblende quartz diorite
Punchbowl unit
KM61A S end, Buck Lk biotite-bearing hornblende 2-pyroxene diorite/gabbro
DP1-5     442480 4629138 hornblende diorite
DP4-2     444472 4628639 foliated biotite pyroxene hornblende diorite
DP4-3     444350 4628120 pyroxene-bearing hornblende diorite
DP4-4     444347 4628167 hornblende diorite
DP4-5 444322 4628417 biotite- and pyroxene-bearing hornblende diorite
DP4-6 444583 4628747 hornblende diorite
DP4-10    444311 4628200 pegmatitic biotite hornblende quartz gabbro
DP4-10C   444311 4628200 U-Pb sample pegmatitic biotite hornblende quartz gabbro
DP1-64    443150 4629330 biotite hornblende 2-pyroxene quartz monzodiorite
JB-36 444390 4628100 medium-grained pyroxene- and biotite-bearing hornblende gabbro
JB-38 444410 4628565 medium-grained biotite hornblende gabbro
JB361     444060 4628393 medium-grained biotite-bearing hornblende diorite
JB388A2   444488 4628641 medium-grained pyroxene- and biotite-bearing hornblende diorite
BM8;278 444320 4628520 coarse-grained, foliated hornblende gabbro
Bear Mountain monzodio unit
BM6;255 441020 4623365 biotite 2-pyroxene monzodiorite
BM7;361 440060 4625480 biotite 2-pyroxene monzodiorite
BMC298 biotite 2-pyroxene monzodiorite
PP-39 442040 4628870 coarse grained biotite-two-pyroxene monzodiorite
PPS-213 442105 4628650 medium grained biotite two-pyroxene diorite
PPS-534 439720 4625240 biotite hornblende pyroxene diorite
PPS-536 439720 4625240 biotite hornblende pyroxene diorite
PPS-572 439760 4627695 biotite two-pyroxne monzodiorite
PPS-575A 440420 4625220 coarse grained biotite two-pyroxene monzodiorite
DP1-6     biotite 2-pyroxene diorite/monzodiorite
DPI - 13Z 439716 4627659 U-Pb sample biotite 2-pyroxene monzodiorite
JB-28 442485 4629070 biotite 2-pyroxene monzodiorite
JB-41 444690 4628880 coarse- to medium-grained quartz-bearing biotite two-pyroxene hornblende diorite
JB143     442475 4629081 medium-grained quartz-bearing biotite hornblende two-pyroxene diorite
JB253     443227 4628339 medium-grained quartz-bearing biotite hornblende pyroxene diorite
JB259     443250 4627920 medium-grained quartz-bearing 2-pyroxene biotite hornblende diorite
JB270     443947 4628840 medium-grained 2-pyroxene biotite hornblende diorite
JB301A    443833 4627709 medium-grained quartz-bearing 2-pyroxene biotite hornblende diorite
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JB373     444660 4629166 coarse- to medium-grained quartz-bearing biotite 2-pyroxene hornblende diorite
intra-pluton dks
PPS-115 440175 4625345 plagioclase-phyric porphyry in Buck Lake unit
PPS-533 442050 4622910 pyroxene diorite porphyry
DP1-19    440371 4628525 pyroxene-bearing hornblende biotite quartz monzodiorite
DPI-21A   440133 4628348 biotite granite in aureole hornfels
DPI-23    leucogranite in Buck Lake unit
DP1-32    biotite hornblende diorite in Buck Lake unit
DPI - 32('02) biotite hornblende diorite in Buck Lake unit
DP4-9A    444330 4628143 biotite pyroxene diorite in Punchbowl unit
JB92      442384 4629495 dioritic dike in Doe Flat unit
JB142A    442258 4628967 dioritic dike in Buck Lake unit
JB201     442968 4630792 biotite hornblende gabbro in northern aureole
JB256     443250 4628110 hornblende gabbro/diorite in Doe Flat unit
JB291B    445585 4629230 biotite hornblende diorite in Doe Flat unit
JB291B    445585 4629230 biotite hornblende diorite in Doe Flat unit
JB389     444556 4628742 plagioclase-phyric biotite hornblende gabbro in Punchbowl unit
tonalitic and quartz dioritic intrusions
Wilderness Falls intrusion
BM10;337 447845 4626665 pale type biotite tonalite
PPS-531 447915 4626470 dark type biotite tonalite
DP4-11    447903 4626463 biotite tonalite
JB396A    444360 4627520 pale type; intrudes Punchbowl unit fine-grained biotite tonalite
Blue Ridge-related intrusions
PPS-423 438845 4622780 cuts gabbro, cut by mafic dikes quartz diorite
DP2-20    438055 4623651 U-Pb sample biotite hornblende tonalite/granodiorite
DP2-21    437988 4623673 intruded by DP2-20 pyroxene-bearing hornblende diorite
gabbroic and dioritic dikes in wall rocks
Mg-poor; plag-phyric and related dikes
BMC398 lineated hornblende- and plagioclase-phyric diorite
BMC598 massive hornblende- and plagioclase-phyric diorite
DP1-9B    439534 4627848 plagioclase-phyric metadiorite
DP1-9C    439534 4627848 pyroxene hornblende quartz diorite
DP1-14    439480 4627830 hornfelsic diorite with relict plagioclase phenocrysts; L-tectonite
DP2-2     439730 4625195 amphibolitic diorite
DP2-18    438100 4625116 margin of fine-grained hornblende pyroxene gabbro
DP1-18Z   439244 4627903 U-Pb sample hornblende- and plagioclase-phyric diorite
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Mg-rich; cpx-phyric, pxenite, and appinitic dikes
BMC698 hornblende pyroxenite
PPS-244 439715 4625240 hornblende gabbro
PPS-576 437350 4624460 augite-phyric gabbroic porphyry
DP1-35    441500 4629200 pyroxene diorite/gabbro
DP1-18A 439244 4627903 pyroxene meta-diorite
DPI-18D 439244 4627903 cuts leucosome veins in aureole foliated hornblende  meta-diorite
DPI-51    438538 4628728 hornfelsic diorite
DP2-9     439625 4625040 gabbro
DP2-17    438205 4625206 appinitic hornblende diorite
DP1-35Z 441500 4629200 contains quartz xenocrysts undeformed gabbro
OTHER SISKIYOU PLUTONS
Summit Valley pluton
SV-14D
SV-10D
SV-10L
SV198 foliated hornblende diorite
SV298 foliated hornblende diorite
SV398 hornblende diorite
HJ-7 hornblende quartz diorite
Bear Peak pluton
samples in low mg# group
BP251X    451025 4615392 biotite hornblende quartz diorite
BP253     451058 4615596 biotite hornblende quartz diorite
BP25B     450349 4615622 biotite hornblende quartz diorite
BP348A    453980 4620169 biotite hornblende quartz diorite
BP18      451840 4615294 quartz-bearing biotite hornblende diorite
BP25      450349 4615622 quartz-bearing biotite hornblende diorite
BP54      452090 4614527 hornblende gabbro
BP1088 455016 4620354 ultramafic unit hornblendite
BP188 451560 4615198 biotite-bearing hornblende quartz diorite
BP188 451560 4615198 biotite-bearing hornblende quartz diorite
BP288 450973 4615511 biotite-bearing hornblende quartz diorite
BP588B 451582 4615552 biotite-bearing hornblende diorite
BP588A 451582 4615552 biotite-bearing hornblende diorite with relict pyroxene
BP788 453134 4614778 epidote-bearing hornblende diorite
samples in high mg# group
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BP258     451079 4615869 basaltic/andesitic dike
BP279     451840 4615630 biotite granodiorite
BP288     452067 4615849 biotite granodiorite
BP291     451631 4615760 biotite granodiorite
BP340A    451621 4620068 Red Hill Creek unit biotite granodiorite
BP340B    451621 4620068 Red Hill Creek unit basaltic dike
BP341A    451520 4619985 Red Hill Creek unit biotite trondhjemite
BP348B    453980 4620169 basaltic dike
BP350A    452258 4615285 hornblende gabbro
BP350B    452258 4615285 hornblende gabbro
BP357     452237 4615639 basaltic dike
BP363     452075 4615102 biotite hornblende granodiorite
BP365     452154 4615075 biotite hornblende granodiorite
BP382     451602 4615507 hornblende gabbro
BP404     453867 4616436 ultramafic unit gabbro
BP428     451329 4619576 Red Hill Creek unit biotite trondhjemite
BP430A    450890 4619712 Red Hill Creek unit biotite trondhjemite
BP430C    450890 4619712 Red Hill Creek unit biotite trondhjemite
BP4       453417 4619935 ultramafic unit amphibolitized clinopyroxenite
BP14      452348 4615193 titanite-bearing hornblende gabbro
BP184 452164 4615565 biotite tonalite
BP988A 454727 4620392 ultramafic unit olivine hornblende clinopyroxenite
BP1188 455220 4620099 ultramafic unit meta-hornblende melagabbro
dike
BP488 451440 4615618 biotite granodiorite
Pony Peak pluton
MMB617A hornblende quartz diorite
MMB617B appinitic hornblende diorite
PP188A 453180 4609645 dike margin lamprophyric hornblende diorite
PP188B 453180 4609645 hornblende biotite granodiorite
PP188C 453180 4609645 dike lamprophyric cpx hornblende diorite
PP288 452735 4606725 appinitic hornblende cpx diorite
PP488 453095 4606845 biotite-bearing hornblende quartz diorite
PP588 453140 4606870 biotite hornblende tonalite
PP688 453220 4607095 biotite hornblende tonalite
PP988 453360 4608050 recrystallized (mylonitic) biotite hornblende tonalite/quartz diorite
PP1088A 453385 4608130 biotite hornblende tonalite



Appendix 2. Location and rock type

PP1088B 453385 4608130 mafic enclave fine-grained, foliated biotite hornblende diorite
PP1188 453390 4608475 biotite tonalite
PP1288F 453150 4610000 dike hornblende lamprophyre (quartz diorite) with quartz xenocrysts
PP591 453360 4608050 biotite hornblende quartz diorite
PP491 453360 4608050 biotite hornblende quartz diorite
PP391B 453305 4608090 dike lamprophyric quartz-bearing hornblende diorite
PP291B 453715 4602760 biotite granodiorite
PP291A 453715 4602760 dike porphyritic garnet hornblende tonalite
PP191A 453250 4602715 biotite hornblende tonalite
PP1303 453394 4607223 biotite hornblende quartz diorite
PP1403 456098 4607694 biotite hornblende tonalite
PP1503 453291 4607912 biotite hornblende quartz diorite

SYN-NEVADAN DIKES AND SILLS
C10L 432322 4645422 meta-dacite
C19 432960 4632554 meta-basalt
C23 427052 4620953 ~151 Ma meta-dacite
C29b 427171 4621229 cuts banded gabbro hornblende meta-andesite
D19c 432960 4632554 meta-basalt
D24h 431193 4635809 150.5+/-1.5 Ma hornblende meta-basalt
D26 431172 4636056 146 +/- 1 Ma hornblende meta-andesite
D42c 431341 4636826 meta-dacite
D74h 432379 4636908 hornblende meta-basalt
D91hb1 431053 4635625 hornblende meta-andesite
D91hb2 431053 4635625 hornblende meta-andesite
GT2b 425772 4631114 intrudes serpentinite hornblende meta-basalt (rodingite)
HP 422602 4642961 intrudes serpentinite hornblende meta-andesite with Na- and Ca-Na amphibole
il5 443742 4677215 intrudes serpentinite hornblende meta-andesite
J19 424433 4626656 intrudes serpentinite hornblende meta-andesite
J6 426686 4623486 intrudes serpentinite hornblende meta-basalt
J79c 425273 4625320 hornblende meta-basalt
K40 429754 4627866 intrudes serpentinite hornblende meta-basalt
LR1 428454 4633955 hornblende meta-andesite
LR2 428454 4633955 hornblende meta-andesite
LR4 428454 4633955 hornblende meta-andesite
pc1 430158 4636128 intrudes serpentinite hornblende meta-andesite
Q1h 431548 4636762 hornblende meta-basalt
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Y35 429615 4630119 intrudes serpentinite hornblende meta-andesite
Y36b 430035 4628326 intrudes serpentinite hornblende meta-basalt



Appendix 2. Oxygen isotope data

Sample delta 18O %yield

BEAR MOUNTAIN INTRUSIVE COMPLEX
Blue Ridge pluton
PPS-410 6.8 95.1
PPS-417 5.9 99.2
PPS-427 7.0 102.0
HB4-3     7.2 94.0
HB4-4     7.2 94.0
HB4-6     7.6 98.4
Bear Mountain pluton
Doe Flat unit
PPS-567 7.4 99.0
Punchbowl unit
DP4-3     6.9 100.2
DP4-6 7.5 97.6
Bear Mountain monzodio unit
PP-39 7.0 100.1
PPS-213 6.8 99.2
PPS-534 7.6 100.9
PPS-572 7.4 97.9
intra-pluton dks
PPS-115 9.9 93.1
tonalitic and quartz dioritic intrusions
Wilderness Falls intrusion
PPS-531 8.4 98.6
Blue Ridge-related intrusions
PPS-423 7.6 97.2
gabbroic and dioritic dikes in wall rocks
Mg-poor; plag-phyric and related dikes
DP1-9B    10.9 96.8
DP1-14    9.6 96.7
DP2-2     7.8 102.7
Mg-rich; cpx-phyric, pxenite, and appinitic dikes
PPS-244 7.5 101.3
PPS-576 9.9 99.5
DP1-35    7.3 101.7
DP2-9     6.4 102.6



Appendix 2. Notes

1. Major and Rb, Sr, Ba, V, Zn from Snoke et al. (1981) by XRF. Other trace element data by INAA.
2. Other major element data plus Sr, Zr, Y, Nb, Ba, Sc, V, Cr, Ni, Cu, Zn, and Be by ICP-AES; 
    Rb by flame emission.
3. Snoke et al. (1981) is Snoke, A.W., Quick, J.E., and Bowman, H.R., 1981, Journal of Petrology, v. 22, p. 501–522.
     Norman (1984) is Norman, E.A.S., 1984, [MS thesis]: Salt Lake City, University of Utah, 148 p.
     WSU = Washington State University
     UTEP = University of Texas at El Paso
     SulRoss = Sul Ross State University (Alpine, TX)
4. Mg/(Mg+Fe) calculated with all Fe and Fe+2
    ASI is alumina saturation index corrected for P.
    A/CNK is uncorrected molar alumina/(lime+soda+potash)
    LOI is loss on ignition



APPENDIX 3 ANALYTICAL METHODS 
 

Major and some trace elements of syn-Nevadan dikes and sills were initially analyzed by 

X- ray fluorescence (XRF) at Stanford University on glass disks fused with a flux (major 

elements) and on pressed powder pellets (trace elements). Due to low totals for many samples 

and the limited number of trace elements analyzed, most of the samples were re-analyzed for 

major and trace elements by inductively coupled plasma-atomic emission spectrometry (ICP-

AES) at Texas Tech University. Rare earth elements (REE), Th, Hf, Ta, and other trace elements 

were analyzed by instrumental neutron activation analysis (INAA) at Oregon State and Cornell 

Universities and, for a few samples, by ICP-MS at Washington State University. Standards were 

analyzed as unknowns to monitor accuracy and precision of analyses; major elements generally 

agreed within 1% and trace and REE elements within 5% of recommended values. For the 

remaining samples, major and trace elements were analyzed by ICP-AES at Texas Tech (see 

Shannon et al., 1997 for methods). The REE and related elements for the Pony Peak pluton were 

analyzed by INAA at Sul Ross State University, and the REE were reanalyzed by ICP-AES after 

enrichment via cation exchange (Shannon et al., 1997). For the other samples, REE and related 

trace elements were analyzed by ICP-MS at Washington State University. 

 

Shannon, W., Barnes, C., and Bickford, M., 1997, Grenville magmatism in west Texas: 

Petrology and geochemistry of the Red Bluff granitic suite: Journal of Petrology, v. 38, p. 

1279–1305. 
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