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erally much finer-grained and in some instances have 
a metamorphic (schistose) fabric.
SEM analysis revealed that both generations of 
amphiboles are low in iron, and are compositionally 
between actinolite and tremolite.  Furthermore, the 
plagioclase in these rocks is albite (approximately 
10% anorthite).

GEOCHEMISTRY

Whole-rock geochemical results have been plotted 
using Carr’s IgPet 05 and 06 software.  Silica ranges 
between about 48 to 61%, with most values between 
49 and 55% and with considerable overlap among the 
three rock units.  The substantial alteration observed 
in thin section suggests mobility of Na+ and K+ dur-
ing such alteration and metamorphism.  Thus, the 
commonly used templates for naming igneous rocks 
using total alkalis versus silica such as LeBas and oth-
ers (1986) or Cox, Bell and Pankhurst (1979) are not 
useful in naming the igneous and metaigneous rocks 
of the Henrys Lake Mountains (Fig. 3).  Using the im-
mobile elements Zr-Ti-Nb after Winchester and Floyd 
(1977), the amphibolites project into the field of 
subalkaline basalts whereas the diorites and tonalites 
plot as basaltic andesites and andesites (Fig. 3).  On 
a tectonic discriminant diagram using immobile trace 
elements after Wood (1980), units originally mapped 
by O’Neill and Christiansen (2004) as diorites and 
tonalites plot in the field of arc-basalts.  Most of the 
amphibolites fall into or on the edge of the arc-basalt 
field, with some overlap into MORB fields (Fig. 4).  
On a total MnO*10-TiO2-P2O5*10 tectonic discrimi-
nant diagram after Mullen (1983), the amphibolites 
again plot mostly in the field of island arc tholeiite 
(IAT) with overlap into MORB fields, while the map-
unit diorites and tonalites plot in the calc-alkaline 
basalt (CAB) field.  Using Pearce’s (1983) MORB 
normalized multi-element discriminant diagram, the 
igneous rocks of the Henrys Lake Mountains are 
enriched in LILEs (large-ion lithophile elements), and 
those originally mapped as diorite and tonalite show a 
conspicuous depletion in niobium relative to adjacent 
elements, consistent with an arc origin (Fig. 5). 

DISCUSSION AND CONCLUSIONS

Upon close inspection, the igneous rocks found in 

the Henrys Lake Mountains mapped by O’Neill and 
Christiansen as tonalite and diorite are petrographi-
cally and chemically indistinguishable.  Geochemical 
analysis confirms their original mafic to intermediate 
igneous character; field relationships and petrography 
suggest an intrusive origin, although petrography also 
indicates that since crystallization, the rocks have 
experienced extensive hydrothermal alteration or low 
greenschist facies metamorphism.  Because of their 
plutonic nature and subsequent history, the “tonalite” 
and “diorite” of the Henrys Lake Mountains should 
more accurately be considered to be a single unit, 
ranging in composition from metagabro to metadio-
rite.
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Figure 3.  Immobile element (Zr/TiO2-Nb/Y) template used 
for naming igneous rocks from the Henrys Lake Mountains 
after Winchester and Floyd (1977).  Inset: traditional TAS 
diagram (SiO2-Na2O+K2O) after Le Bas et al. (1986) for 
the same samples.
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A = N-MORB
B = E-MORB
C = OIB (Rift)
D = Arc-basalts

Figure 4.  Th-Zr/117-Nb/16 tectonic discrimination 
diagram for volcanic rocks from the Henrys Lake Moun-
tains after Wood (1980).  Inset: MnO*10-TiO2-P2O5*10 
tectonic discrimination diagram for the same rocks after 
Mullen (1983).
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the rocks sometime after their crystallization and, 
as demonstrated by preserved igneous textures, they 
have been relatively untouched since then.  Although 
the protolith and subsequent metamorphism/alteration 
of the metagabbro/metadiorite are relatively clear, the 
geologic history of the amphibolite unit remains more 
ambiguous.
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