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ABSTRACT 

Across the Salmon River suture in western Idaho, where allochthonous Permian to 

Cretaceous oceanic rocks are juxtaposed against Proterozoic North American rocks, a wide 

variety of plutonic rocks are exposed.  Available data indicate much variation in 

composition, source, and structural state of these plutons.  The plutonic rocks were long 

described as the western border zone of the Cretaceous Idaho batholith but limited pre-

existing age data indicate more complicated origins.  Because the affinity and age of the 

plutonic rocks cannot be reliably determined from field relations, TIMS U-Pb dating in 

conjunction with Sr, Nd, and Pb isotopic studies of selected plutons across the suture in 

western Idaho were undertaken.  The data indicate three general groups of plutons including 

(1) those that intruded the island arc terranes during the Triassic and Jurassic, those that 

intruded near the western edge of oceanic rocks along the suture in the Early Cretaceous, and 

the plutons of the Idaho batholith that intruded Proterozoic North American rocks in the Late 

Cretaceous.  Plutons that intruded Proterozoic North American rocks commonly include 

xenocrystic zircons and in several cases, ages could not be determined.  The least radiogenic 

Sr and most radiogenic Nd are found among the Blue Mountains superterrane island arc 

samples.  Suture-zone plutons have isotopic characteristics that span the range between Idaho 

batholith and island arc samples but mostly follow island arc signatures.   Plutons of the 

Idaho batholith have the most radiogenic initial Pb and Sr ratios and the least radiogenic Nd 

of the samples analyzed. 

INTRODUCTION 

In western Idaho, pre-Cretaceous rocks of the North American plate are juxtaposed 

against Permian to Cretaceous island arc rocks of the Blue Mountains superterrane (Siberling 

and others, 1984) along the north- to northeast-striking accretionary Salmon River suture 

(Lund and Snee, 1988). Estimates of the timing and mechanism of the accretion vary widely 

from Permian to Jurassic subduction zone (e.g. Hamilton, 1976; Brooks and Vallier, 1978) to 



Cretaceous strike-slip boundary (e.g., Lund, 1984; Lund and Snee, 1988).  At present (2008), 

the best estimates of the timing of the accretion are based on 40Ar/39Ar analyses in the 

Riggins, Idaho, area (Lund and Snee, 1988; Snee and others, 1995).  These studies suggested 

that deformation of rocks in and around the suture zone began at about 130 Ma and that 

movement along the boundary ceased at about 93 Ma. 

A selected suite of plutonic rocks from western Idaho have been analyzed for U-Pb 

geochronology and Pb, Sr, and Nd isotope geochemistry in an attempt to further define the 

age and source relations among plutonic rocks within and near the Salmon River suture zone 

(table 1, fig. 1).  Several plutons of the Idaho batholith were examined to refine the age 

relations among the different rock types within the batholith. Island arc plutons of the 

Wallowa terrane to the west of the batholith also were examined in order to determine age 

relations among these plutons and with plutons within the Salmon River suture zone. 

The plutons analyzed in this study are informally divided into three general groups: 

rocks of the Idaho batholith, island arc plutons of the Blue Mountains superterrane, and 

plutons within the Salmon River suture zone (Lund, 1988).  Plutons of the Idaho batholith 

consist of hornblende-biotite tonalite, biotite and biotite-hornblende granodiorite, and biotite 

and biotite-muscovite granite.  An amphibolite roof pendent in a granodiorite pluton also was 

examined.  Field relations and previous geochronologic studies (Fisher and others, 1993; 

Lund, 2004) indicate that the tonalites are the oldest and that the two-mica granites are the 

youngest rocks of the batholith. 

Island arc plutons consist of gabbro or diorite, quartz diorite, and biotite and biotite 

hornblende granodiorite (Lund and others, 1993; Manduca and others, 1993; Lund, 2004). 

These plutons are west of the suture zone.  Previous geochronologic studies have shown that 

these plutons are generally Early Cretaceous to Late Permian (Armstrong and others, 1977; 

Walker, 1986; Manduca and others, 1993; Snee and others, 1995; Lund, 2004). 

 Plutons within the Salmon River suture zone (hereafter referred to as "suture zone 

plutons") have oceanic and continental sources (Armstrong and others, 1977; Fleck and 

Criss, 1985; Manduca and others, 1993).  All of the plutons are at least moderately foliated.

 Emplacement ages of the plutons have been determined using U-Pb analyses of 

zircons by thermal-ionization mass spectrometry (TIMS).  Analytical data are provided in 

table 2. Although zircon ages provide the best estimate of emplacement ages of plutonic 

rocks the data may be difficult to interpret. Radiation damage to the zircons as a result of 
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radioactive decay of uranium may make the crystals susceptible to radiogenic Pb loss.  

Zircons so affected will provide erroneously young apparent ages.  At the other extreme, 

igneous rocks derived at least in part from a crustal source may contain xenocrystic zircon.  

Such crystals may act as nuclei for additional zircon growth so that an individual zircon may 

have domains of different ages. Data for these zircons provide erroneously old apparent ages. 

 Most of the plutons analyzed for U-Pb geochronology have also been examined for 

Rb-Sr, Sm-Nd, and U-Th-Pb systematics (tables 3 and 4).  The isotopic signatures of the 

plutons can be used to identify the type of source from which the rocks were derived.  

Armstrong and others (1977) and Fleck and Criss (1985) clearly showed that there is a 

distinct difference in initial 87Sr/86Sr between the island-arc rocks (initial 87Sr/86Sr • 0.704) and 

plutons of the Idaho batholith (initial 87Sr/86Sr • 0.706).  These differences reflect an oceanic 

(0.704) versus continental (0.706) source.  Initial Sr values, supplemented with initial Nd and 

Pb ratios, in this work are most useful for the study of the suture zone plutons where the 

affinities (island arc or continental) cannot be reliably determined from field relations. 

ANALYTICAL PROCEDURES 

 Zircon fractions, consisting of one to ten crystals, selected for U-Pb geochronology 

were handpicked from zircon concentrates obtained by conventional heavy-liquid and 

magnetic procedures.  Samples were spiked with a 205Pb-233U-236U-enriched tracer and were 

dissolved using HF vapor transfer (Krogh, 1978) in a Teflon bomb at 200oC for seven to ten 

days.  Lead was separated from the larger zircon fractions (• 100 ug) using anion exchange in 

0.5N HBr medium.  Uranium was isolated using anion exchange in 7N HNO3 medium. Lead 

fractions were loaded onto Re filaments using the conventional phosphoric acid-silica gel 

method.  Uranium fractions were loaded onto triple Re filaments.    

 Smaller zircon fractions were loaded directly onto Re filaments after dissolution 

using phosphoric acid and silica gel.  Lead isotopes were measured in the same manner as 

above, whereas U isotopic ratios were obtained by measuring UO2

+.  Lead blanks ranged 

from 10 to 20 pg (10-12g) for the larger samples measured during the early stages of the study 

and from 1 to 3 pg for the smaller samples.  Uranium blanks were 1 pg or less. 

Mass spectrometry was performed using either a VG Sector 54 seven-collector 

thermal ionization mass spectrometer or a VG54R single-collector mass spectrometer.  Mass 

fractionation for Pb during mass spectrometry was monitored by replicate analyses of NIST 

standard SRM-981 (Cantanzaro and others, 1968; Todt and others, 1993). 
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 Either whole-rock splits or plagioclase separates from the samples were spiked with 
205Pb-233U-236U-230Th, 87Rb-84Sr, and 149Sm-150Nd-enriched tracers and were digested in PFA-

Teflon screw-cap bombs with HF, and HNO3 for a minimum of 48 hours at approximately 

120oC.  Lead was isolated first using anion exchange in 0.5N HBr medium.  Uranium and 

thorium were separated together using anion exchange in 7N HNO3 medium. Rubidium, 

strontium, and a rare earth fraction were isolated using cation exchange in 2.5N HCl 

medium.  Samarium and neodymium were separated from the rare earth fraction using cation 

exchange in 0.2M n-methyllactic acid.  Blanks for the procedure were on the order of  Pb- 50 

pg, U and Th- 15 pg, Rb- 40 pg, Sr-  300 pg, Sm- 50 pg, and Nd- 300 pg. 

 Mass spectrometry for U, Th, and Pb was the same as that described above for the 

large zircon fractions.  Rubidium, Sr, Sm, and Nd were all analyzed using a VG 54R single-

collector mass spectrometer.  Rubidium was run using a triple Re filament technique.  

Strontium was run using a single oxidized Ta filament.  Samarium and Nd were run using a 

triple filament technique with a Re ionizing filament and Ta sample filaments. 

 Data reduction was accomplished using the equations of Ludwig (1994).  

Uncertainties in the data tables are at the 95% confidence interval (C.I.).  

IDAHO BATHOLITH  

Tonalites and Amphibolite. 

One amphibolite (MC18-91) and three tonalites (MC5-91, MC13-91, MC92-32) from 

the western margin of the Idaho batholith were analyzed (fig. 1).  Sample MC18-91 is from 

an amphibolite roof pendant intruded by granodiorite of the Idaho batholith.  It is thought to 

be one of the earliest phases of the batholith.  The data are spread out along the concordia 

curve with apparent 206Pb/238U ages of 91-99 Ma (fig. 2).  There is evidence for minor Pb loss 

and (or) xenocrystic zircon.  Ten of the twelve fractions yield a mean 206Pb/238U age of 93.4 ± 

0.8 Ma (95% C.I; Ludwig, 1980). This age and the initial 87Sr/86Sr = 0.7084 and initial εNd = 

-8.6 indicate that this is indeed an early phase of the batholith and was derived primarily 

from a continental source. 

Sample MC5-91 is the tonalite of the Payette River (Manduca and others, 1993; 

Lund, 2004) collected south of McCall (fig. 1). There is clear evidence for minor Pb loss, but 

7 of the 9 fractions yield a mean 206Pb/238U age of 91.2 ± 1.0 Ma (fig.3).  The initial 87Sr/86Sr = 

0.7088 and initial εNd = -8.5 indicate a continental source.  
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Sample MC13-91 is tonalite collected 20 km north of McCall (fig. 1).  There is clear 

evidence for some xenocrystic zircon cores and possible evidence for minor Pb loss.  Seven 

of the nine fractions have 206Pb/238U ages of 87 to 91 Ma and are nearly concordant (fig. 4).  

The mean 206Pb/238U age of these seven fractions is 88.9 ± 1.3 Ma, which represents our best 

estimate of the age of this tonalite.  The initial 87Sr/86Sr = 0.7090 and initial εNd =  

-9.4 indicate a continental source.  

Sample MC92-32 is tonalite from the northern part of the Atlanta lobe of the Idaho 

batholith northeast of Riggins (fig. 1).  All zircon fractions analyzed appear to have 

xenocrystic cores and no useful age information was obtained from this sample (fig. 5).  Data 

for two fractions that are most nearly concordant set an upper limit of about 126 Ma for the 

emplacement age. The initial 87Sr/86Sr = 0.7099 indicates a continental source.  

Granites and Granodiorites. 

Eight granites and granodiorites from the Atlanta lobe of the Idaho batholith were 

selected for analysis.  

Sample MC1-91 is biotite-muscovite granite collected from a large pluton 20 km 

southeast of McCall (fig. 1).  There is evidence for minor Pb loss in two of the seven 

fractions and some evidence for xenocrystic zircon in one of these two (fig. 6).  The 

remaining five fractions cluster about the concordia curve and yield a mean 206Pb/238U age of 

82.2 ± 1.1 Ma. The initial 87Sr/86Sr = 0.7081 and initial εNd = -7.4 indicate a continental 

source.  

Sample MC2-91 is porphyritic biotite-muscovite granite also from southeast of 

McCall.  It is mapped as the porphyritic equivalent of MC1-91 (Lund, 2004).  Unlike MC1-

91, zircons from MC2-91 show clear evidence of xenocrystic zircon and perhaps minor Pb 

loss (fig. 7).  Data for four of the eight fractions yield an imprecise 206Pb/238U age of 82.9 ± 

5.2 Ma.  Although imprecise, the age is in good agreement with that obtained for MC1-91. 

The initial 87Sr/86Sr = 0.7079 and initial εNd = -7.3 are in good agreement with those obtained 

for MC1-91 and indicate a continental source.  

Sample MC6-91 is biotite granodiorite from east of Little Payette Lake, 5 km east of 

McCall.  One fraction shows evidence for minor Pb loss (fig. 8).  The other four fractions 

define a 206Pb/238U age of 94.4 ± 1.1 Ma. The initial 87Sr/86Sr = 0.7088 and initial εNd = -9.6 

indicate a continental source.  
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Sample MC15-91 is biotite-muscovite granite from the East Fork of the South Fork of 

the Salmon River, 25 km northeast of McCall.  There is clear evidence for xenocrystic zircon 

in most of the fractions (fig. 9).  Two of the seven fractions plot near the concordia curve and 

indicate a maximum age of approximately 90 Ma.  The initial 87Sr/86Sr = 0.7095 and initial 

εNd = -10.4 indicate a continental source.  

Zircons from biotite granite (MC92-33, approximately the same location as MC92-32 

above) show clear evidence for xenocrystic cores (fig. 10).  Two fractions that plot close to 

the concordia curve indicate an age of approximately 83-89 Ma. A continental source is 

indicated by the initial 87Sr/86Sr = 0.7093 and initial εNd = -7.2.  

Zircons from biotite-hornblende granodiorite from the Yellow Pine area, 45 km east 

of McCall (MC92-35, fig. 1), show little evidence for Pb loss or xenocrystic cores (fig. 11).  

Data for six of the seven fractions yield a mean 206Pb/238U age of 93.2 ± 1.3 Ma.  The initial 
87Sr/86Sr = 0.7093 and initial εNd = -6.8 indicate a continental source.  

A second porphyritic biotite-hornblende granodiorite (MC92-36) from about 40 km 

southeast of McCall contains zircons with evidence of Pb loss and xenocrystic cores (fig. 12).  

Data for four of six fractions cluster about the concordia curve and yield a mean 206Pb/238U age 

= 90.3 ± 1.2 Ma.  The sample was not analyzed for Sr or Nd isotopic ratios. 

Sample MC93-51 is biotite-muscovite granite from an outcrop near Dent Bridge on 

Dworshak Reservoir, 20 km north of Orofino (fig. 1), near the contact with garnet-bearing 

schist.  Data from 12 zircon fractions define a scattered linear array that intersects the 

concordia curve at 1378.2 ± 4.6 Ma and 78.3 ± 2.7 Ma (fig. 13).  One fraction (MC51-6, 

table 2) is nearly concordant at the lower intercept.  The results indicate that the xenocrystic 

cores in the zircon were derived from a single (~1380 Ma) source and suggest that this rock 

may simply represent partial remelting of a Proterozoic pluton.  Such Mesoproterozoic 

plutons are widespread across central Idaho (Evans and Fischer, 1986; Evans and Zartman, 

1990).  The sample was not analyzed for Sr or Nd isotopic ratios. 

BLUE MOUNTAINS SUPERTERRANE 

Twelve samples of island arc-related plutons from the Wallowa terrane west of the 

Idaho batholith (fig. 1) were selected for U-Pb zircon analyses.  Samples 00KL030, 

00KL031, and 00KL032, were collected from extreme western Idaho, 40 km southwest of 

McCall.  Data for zircons from quartz diorite 00KL030 are scattered along the concordia 

curve and show evidence for Pb loss and some xenocrystic zircon (fig. 14).  Nine of the 15 
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fractions are clustered about the concordia curve and give a rather imprecise mean 206Pb/238U 

age of 211.5 ± 4.7 Ma.  The sample has an island-arc isotopic signature (initial 87Sr/86Sr = 

0.7037 and initial εNd = +7.0).  The source of the apparent xenocrystic zircon is unknown. 

Sample 00KL031 is diorite.  Data for seven of nine fractions cluster about the 

concordia curve with a mean 206Pb/238U age = 218.1 ± 1.8 Ma (fig. 15).  One fraction shows 

evidence for Pb loss and another imprecise point shows evidence for minor xenocrystic 

zircon.  The initial 87Sr/86Sr = 0.7034 clearly indicates an island-arc source. 

Sample 00KL032 is biotite granodiorite (fig. 16).  Zircon data are scattered along the 

concordia curve between 194 and 232 Ma such that no reliable age information could be 

obtained.  One fraction clearly shows evidence of xenoncrystic zircon. The initial 87Sr/86Sr = 

0.7026 and initial εNd = +7.5 are island-arc isotopic signatures. 

Samples 00KL035A is from the east fork of the Weiser River, 20 km southwest of 

McCall.  Four of five fractions from quartz diorite 00KL035A cluster about the concordia 

curve and give a mean 206Pb/238U age = 158.9 ± 1.4 Ma (fig. 17).  The remaining crystal 

appears to have a xenocrystic core. The initial 87Sr/86Sr = 0.7038 and initial εNd = +5.2.  The 

initial εNd is slightly less than other similar rock types within the Wallowa terrane, but is still 

within the range for island-arc samples. 

Sample 00KL035B is granodiorite from the same exposure as 00KL035A (above). 

Field relations indicate this is the youngest of the plutonic rocks in this area.  There is clear 

evidence for xenocrystic zircon cores (fig. 18A) and reliable age information was not 

obtained.  Three of the eight fractions are nearly concordant at 128 to 140 Ma (fig. 18B). The 

initial 87Sr/86Sr = 0.7038 and initial εNd = +5.0 are very similar to those for 00KL035A. 

Sample 87KL017 is a foliated biotite granodiorite from Slate Creek between McCall 

and Riggins.  Field relations indicate that this is the youngest pluton west of the suture zone 

in this area (Lund and others, 1993).  Although the 207Pb/235U data are very imprecise because 

of the comparatively low U and Pb contents and rather nonradiogenic Pb in the sample (table 

2), 206Pb/238U data for six of the ten fractions are tightly clustered with a mean 206Pb/238U age of 

113.1 ± 0.6 Ma (fig. 19).  The data show evidence for xenocrystic cores and minor Pb loss.   

The initial 87Sr/86Sr = 0.7037 and initial εNd = +5.7 confirm that the sample was derived from 

an island-arc source. 

Sample MC26-91 is quartz diorite from west of Orofino in the northern part of the 

study area.  Seven of eight fractions yield a mean 206Pb/238U age of 140.6 ± 0.5 Ma (fig. 20).  
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There is evidence for minor Pb loss in at least the one excluded fraction.  The initial 87Sr/86Sr 

= 0.7034 and initial εNd = +6.7 are typical island-arc isotopic signatures. 

Samples K92-1 and K92-5 to K92-8 were collected in a north-south traverse of the 

heterogeneous orthogneiss complex (Lund, 2004) about half way between McCall and 

Riggins.  All are in the Hazard Lake quadrangle (scale 1:24000). These samples were not 

examined for Sr or Nd isotopic signatures. 

Sample K92-1 is tonalite from Buck Lake, about 35 km north of McCall.  Data for 7 

of 8 fractions cluster about the concordia curve with a mean age of 161.1 ± 0.9 Ma (fig. 21).  

There is evidence of xenocrystic zircon in at least the one outlying fraction. 

Sample K92-5 is tonalite from south Lake Serene, about 30 km north of McCall. 

Zircon data are scattered along the concordia curve between approximately 240 to 200 Ma 

(fig. 22).   Three of the eight fractions are nearly concordant with a mean apparent age of 

228.9 ± 3.1 Ma.  However, given the evidence for xenocrystic zircon and Pb loss, this 

apparent age should be viewed with skepticism. 

Sample K92-6 is granodiorite from near Cup Lake, about 30 km north of McCall. 

Data for five zircon fractions yield a mean 206Pb/238U age of 114.4 ± 0.7 Ma with little or no 

evidence for Pb loss or xenocrystic zircon (fig. 23).   

Sample K92-7 is tonalite from south-southeast of Morgan Lake, about 30 km north of 

McCall.  Data for six fractions yield a somewhat scattered linear array that intersects the 

concordia curve at 317 ± 49 Ma and 140 ± 22 Ma (fig. 24).  Given that none of the data are 

concordant at either end of the array, the significance of the intercepts remains rather 

dubious. 

Sample K92-8 is tonalite from Hazard Lake area about 30 km north of McCall.  Data 

for seven fractions plot on or near the concordia curve at 118 to 110 Ma.  The mean age of 

these fractions is 114.4 ± 2.2 Ma (fig. 25). 

SUTURE ZONE PLUTONS 

Eight plutons from the Salmon River suture zone have been examined.  As stated 

above, all are at least moderately deformed and little is known about their ages or 

geochemical affinities.  Some of these plutons have proven to be very difficult to date. 

Sample MC10-91 is porphyritic augen gneiss from west of Brundage Mountain, 15 

km northwest of McCall (fig. 1).   There is clear evidence for xenocrystic zircon and no 

reliable age information was obtained from the sample (fig. 26).   One concordant point has 

 8



an apparent 206Pb/238U age of 99.9 Ma and the three least discordant points have a mean 
206Pb/238U age of 106 ± 13 Ma.  However, we emphasize that these apparent ages are 

unreliable.  The initial 87Sr/86Sr = 0.7055 and initial εNd = -2.9 are intermediate between 

typical Idaho batholith signatures and the island-arc signatures outlined above.  These results 

suggest a mixed source for this pluton. 

Sample MC11-91 is foliated tonalite from the Hazard Lake area, northwest of 

McCall.  Zircon data are spread out along the concordia curve with apparent ages of 161 to 

144 Ma (fig. 27).  Four fractions were air abraded (Krogh, 1982) in an attempt to diminish 

the scatter.  These four fractions have the highest apparent ages with a mean 206Pb/238U age = 

158.9 ± 2.9 Ma.  This sample has an initial 87Sr/86Sr = 0.7044 and initial εNd = +3.6. These 

results suggest a mixed source dominated by the island-arc component. 

Sample MC20-91 is tonalite gneiss from the Slate Creek area , about 30 km northeast 

of Riggins.  There is clear evidence for xenocrystic zircon and the possibility of Pb loss 

cannot be excluded (fig. 28). The best-fit line through the eight data points intersects the 

concordia curve at 315 ± 96 Ma and 119 ± 22 Ma. Although imprecise, the 119 Ma age 

represents our best estimate of the emplacement age of the sample. The initial 87Sr/86Sr = 

0.7036 and the initial εNd = +3.2 suggest a mixed but predominantly island arc source. 

Sample MC22-91 is foliated to massive granodiorite from the South Fork of the 

Clearwater River, about 50 km northeast of Riggins.  The best-fit line through the eleven data 

points intersects the concordia curve at 438 ± 35 Ma and 99.2 ± 2.2 Ma (fig. 29A). Four 

nearly-concordant data points yield a mean 206Pb/238U age of 99.4 ± 3.2 Ma (fig. 29B). The 

initial 87Sr/86Sr = 0.7046 and the initial εNd = +0.1 suggest a mixed source. 

Four samples from the Orofino area in the northern part of the study (fig. 1) were 

analyzed.  Sample MC23-91 is tonalite gneiss collected from a large quarry near Dworshak 

dam.  Data for six air-abraded fractions yield a mean 206Pb/238U age = 116.7 ± 0.7 Ma (Fig 

30).  The initial 87Sr/86Sr = 0.7036 and initial εNd = +5.7 clearly represent an island-arc 

source. 

Sample MC25-91 is porphyritic augen gneiss from Big Eddy Marina on Dworshak 

Reservoir, 5 km northwest of Orofino.  Although there is clear evidence for xenocrystic 

zircon (fig. 31), four of the eight fractions are tightly clustered about the concordia curve 

with a mean 206Pb/238U age = 96.2 ± 0.3 Ma.  This age and the initial 87Sr/86Sr = 0.7094 and 
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initial εNd = -8.2 indicate that this sample is an early phase of the Idaho batholith emplaced 

on the continental side of the suture. 

Sample MC93-54 is quartz diorite collected from a shear zone from along the 

Clearwater River, 10 km southeast of Orofino (fig. 1). Although there is evidence for 

xenocrystic zircon, six of the ten fractions are concordant within analytical uncertainty (fig. 

32).  These six fractions have a mean 206Pb/238U age = 121.1 ± 1.4 Ma.  The initial 87Sr/86Sr = 

0.7035 and initial εNd = +6.2 indicate an island-arc source. 

Sample MC93-55 is foliated tonalite collected along the Clearwater River, 20 km 

southeast of Orofino.  Zircon data are scattered along the concordia and show evidence for 

Pb loss (fig. 33).  Five of the six fractions give an imprecise mean 206Pb/238U age = 116.4 ± 6.2 

Ma.  Given the evidence for Pb loss, this apparent age should be regarded as a minimum age.  

The initial 87Sr/86Sr = 0.7035 and initial εNd = +6.9 indicate an island-arc source. 

INTERPRETATION 

The initial Sr and Nd isotopic characteristics of Idaho batholith in North American 

basement, plutons of the Blue Mountains superterrane, and suture zone plutons are 

summarized in figure 34, and initial Pb isotopic ratios in figure 35.  Idaho batholith rocks 

show the most radiogenic initial Pb and Sr ratios and the least radiogenic Nd (lowest εNd) of 

the samples analyzed in this study.  The least radiogenic Sr and most radiogenic Nd are 

found among the Blue Mountains superterrane pluton samples.  Suture-zone plutons have 

isotopic characteristics that span the range between Idaho batholith and Blue Mountains 

superterrane pluton samples but mostly follow island arc signatures.  Sample MC25-91 

appears to represent a metamorphosed early phase of the Idaho batholith.  Other samples 

such as MC23-91, MC93-54, and MC93-55 have island-arc characteristics.  A few plutons  

(MC10-91, MC11-91, MC20-91, MC22-91) have intermediate isotopic characteristics. 

Plutons within the suture zone, with the exception of MC11-91, also have apparent 

emplacement ages intermediate between plutons of the Blue Mountains superterrane and the 

Idaho batholith (fig. 36).  Most plutons recognized within the suture zone were emplaced 

early syntectonically during transcurrent accretionary movement along the suture zone and 

also have recorded later tectonic overprints.  The observed temporal and isotopic trends 

suggest that island-arc related volcanism in this area persisted until Early Cretaceous time.  

The suture-zone plutons were derived from the allochthonous island-arc source but were 
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variably contaminated with continental material.  The Idaho batholith formed as a younger 

set of voluminous plutons, entirely within the North American plate. 
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