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INTRODUCTION

High-pressure Franciscan metamorphic rocks are regarded
as typical subduction-zone assemblages (Miyashiro 1961; Ernst
1963, 1971).  Detailed investigations of Franciscan metamor-
phism have been performed especially in the Diablo Range of
central California and in the Cazadero area of northern Califor-
nia.  Recently, based upon their study of these areas, Liou and
Maruyama and their colleagues (Maruyama et al. 1985;
Maruyama and Liou 1987, 1988; Terbayashi et al. 1996) pro-
posed that the P-T path of Franciscan metamorphism did not
enter the stability field of the pure jadeite + quartz assemblage;
according to them, the P-T path only grazed the univariant line
albite = pure jadeite + quartz and, with increasing grade, pro-
gressed to well within the albite P-T field.

From their investigation of Franciscan metagraywacke
parageneses of the Pacheco Pass area of the Diablo Range, how-
ever, Radvanec et al. (1998) presented unequivocal evidence
that, at least locally, the metamorphic P-T path entered the
pure jadeite + quartz stability field.  They described fine-grained
aggregates of nearly pure jadeite + quartz that retain the bulk
composition of albite in the cores of heterogeneous jadeitic
pyroxene prisms.  These crystals of pure jadeite (+ quartz)
must have been produced from preexisting albite grains.

Subsequently, we examined two rocks from Ward Creek
(Coleman and Lee 1963; Maruyama and Liou 1988).  The Ward
Creek omphacite-jadeite pyroxene solid solutions exhibit very
heterogeneous textures, similar to those reported from the
Diablo Range by Patrick and Day (1989), Brothers and Grapes

(1989), and Ernst and Banno (1991), as well as by Radvanec et
al. (1998).  In this paper, these Ward Creek texture and its
geological implications will be discussed.

SAMPLE LOCALITY, PETROGRAPHY, AND CHEMICAL
MINERALOGY

Figure 1a presents an index map of Ward Creek; Figure 1b is
a traverse map of the eastern part of the study area locating
samples investigated in detail in this work and by Maruyama
and Liou (1987).  Specimens NO58A and NO60 are our samples
collected by Shibakusa and Maekawa during their field work in
1990.  They occur on the left bank of Ward Creek in the higher-
grade part of the pumpellyite zone (Maruyama and Liou 1988),
equivalent to the lower-grade part of the Type III rock of Coleman
and Lee (1963).  Our localities are situated in rock outcrops on
the opposite side of the creek from exposures studied in detail
by Maruyama and Liou (1987, 1988).  Their samples localities
are shown with prefix ML (e.g., ML55A, ML58, and ML66).

The specimens that we studied are green rocks, and were
called metabasites in previous papers.  However, one of them,
NO60, is a nearly monomineralic jadeite rock containing minor
quartz and albite veins in the interstices of the jadeitic pyrox-
ene crystals, and is probably a segregation in metabasite.  The
other, NO58A, is a metabasite containing lawsonite and
glaucophane along with abundant omphacite-jadeite solid solu-
tion, and is cut by jadeite + quartz veins.

Figure 2a is a backscattered electron (BSE) image of jadeitic
pyroxene from NO60.  This crystal is sector-zoned on the
scale of tens of micrometers, but is also heterogeneous on the
scale of micrometers.  The area of each sector was determined
by combining contrasts in the BSE images, the directions of
cleavage, and optical microscopic figures under crossed polars
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ABSTRACT

Jadeitic pyroxenes in two Franciscan samples, one, a possible segregation vein in metabasite, and
another, a metabasite, both from Ward Creek, Cazadero area, western California, were examined with
the electron microprobe. The samples were collected from the area of Type III rocks, the highest-
grade portion of the pumpellyite zone. Jadeitic pyroxenes from both samples are very heterogeneous
and cannot be ascribed to crystallization under conditions of surface equilibrium with the coexisting
phases. Two possibilities for their origin are suggested: one is as tectonic blocks, and the other as the
highest-grade rocks from the zone that crystallized close to or within the P-T stability field of pure
jadeite + quartz.
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