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INTRODUCTION

The mélanges of the Franciscan complex of California have 
long epitomized rock units formed in subduction zones. These 
mélanges consist of blocks of (in order of abundance) gray-
wacke, maÞ c to felsic extrusive and intrusive igneous rocks, 
amphibolite- and blueschist-facies metamorphic rocks, chert, 
serpentinite, and limestone, enclosed in a matrix of �scaly clay� 
(or, less commonly, sheared serpentinite), which has an anasto-
mosing shear fabric that wraps around the blocks. Blocks are 
phacoidal to equant in shape, and range in size from kilometers 
to centimeters across.

The highly diverse blocks in these mélanges�igneous, 
metamorphic, and sedimentary�record the individual histo-
ries of their formation and of the geochemical alteration and 
metamorphism that they experienced prior to and during sub-
duction. These histories may in turn contain information about 
the processes that transported the blocks into the subduction 
complex.

Blocks of igneous rock are among the most common and strik-
ing (large and topographically prominent) components of Fran-
ciscan mélanges. They are particularly instructive because their 
primary geochemical properties can be related to the tectonic 
environments in which they originally formed. For example, we 
showed previously (MacPherson et al. 1990) that the Franciscan 
block population includes not only ocean-island and mid-ocean 
ridge basalts (OIBs and MORBs), but also diorites and extrusive 
rocks of arc-tholeiitic composition. These blocks represent a wide 
variety of sources, including normal oceanic crust, seamounts 
and abyssal hills, and arc-related �supra-subduction zone� (SSZ) 
oceanic crust. We had not expected to Þ nd this last component, 
which we interpreted as Mesozoic submarine-landslide debris 
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that was shed into the Franciscan trench from the adjoining 
forearc, now represented by the Coast Range ophiolite (e.g., 
Evarts 1977, 1978; Shervais and Kimbrough 1985; Shervais 
1990; Ogawa et al. 1985; LaGabrielle et al. 1986; Robertson 
1989, 1990; Pearce et al. 1984; Giaramita et al. 1998).

In our earlier work we studied only 20 blocks, however, and 
these were from a geographically limited part of the Franciscan: 
all were from south of 40° N latitude in the northern Coast 
Ranges, except for two from the Nacimiento block in the central 
Coast Ranges west of the San Andreas Fault. Recognizing that 
our block sample might not be representative of other parts of 
the Franciscan, we extended our studies to the north and here 
present data on the mineralogy and geochemistry of 12 igne-
ous rocks representing 11 separate mélange blocks from the 
northernmost part of the Franciscan in northern California and 
southwest Oregon. The new data reveal that many blocks from 
northern California and Oregon are silicic and of probable arc 
afÞ nity (in some cases, possibly calc-alkaline); both extrusive 
and intrusive silicic blocks are present. Taken in comparison 
with the previous work, the new results imply a lateral (N-S) 
variation in the block population. We suggest that erosion of 
the forearc basement may have been a more important source 
of mélange blocks in this area than it was farther south, where 
a greater percentage of OIBs and MORBs occur, and sources 
on the subducting plate were apparently dominant in supplying 
igneous blocks to the mélanges.

REGIONAL GEOLOGY

A fossil subduction zone of Late Mesozoic age is preserved 
in California and southwestern Oregon (Fig. 1), although north 
of cape Mendocino subduction continues to the present day. 
The Mesozoic arc rocks lie to the east in the Sierra Nevada and 
the Klamath Mountains. To the west, within the Coast Ranges, 
lie the forearc-basin sedimentary Þ ll (the Great Valley group), * E-mail: glenn@volcano.si.edu


