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abstract

Subduction generated a NW-trending Andean arc along the Californian 
margin beginning at c175 Ma. Coeval high-pressure (HP) transforma-
tion of oceanic crust in an east-dipping, subduction zone probably ac-
companied plate convergence, but recovered Franciscan eclogite and 
JDUQHW�EOXHVFKLVW�EORFNV�FKLHÀ\�SRVVHVV�\RXQJHU�UHFU\VWDOOL]DWLRQ�DJHV�
of c���±����0D��7KHVH�-XUDVVLF�+3�PHWDPD¿F�URFNV�ZHUH�VHTXHVWHUHG�
LQ�D�ORZ�WHPSHUDWXUH�HQYLURQPHQW�ZHOO�LQWR�&UHWDFHRXV�WLPH��)UDJPHQWV�
of actinolitic rinds partially surround many such high-grade blocks. 

2QO\�VOLJKWO\�\RXQJHU�WKDQ�WKH�+3�PHWDPRUSKLVP��WKHVH�ULQGV�UHÀHFW�PHWDVRPDWLF�H[FKDQJH�EHWZHHQ�
PHWDEDVDOW�DQG�VHUSHQWLQL]HG�KDU]EXUJLWH�DORQJ�WKH�G\QDPLF�RFHDQLF�FUXVW�PDQWOH�KDQJLQJ�ZDOO�GXULQJ�
VWRUDJH�RI�WKH�PD¿F�URFNV�DW�PRGHUDWH�GHSWK��+LJK�JUDGH�WHFWRQLF�EORFNV�ODWHU�ZHUH�EURXJKW�WRZDUG�WKH�
VXUIDFH�LQ�FLUFXODWLQJ��ORZ�GHQVLW\��VKHDUHG�PXG�PDWUL[�PpODQJH�DQG�RU�LQ�EXR\DQW�VHUSHQWLQLWH�ERGLHV��
0RVW�H[RWLF�+3�PHWDPD¿F�EORFNV�RFFXU�LQ�PpODQJHV�RI�WKH�)UDQFLVFDQ�&HQWUDO�%HOW��UHÀHFWLQJ�WHFWRQLF�
LQVHUWLRQ�ZLWKLQ�WKH�VXEGXFWLRQ�]RQH²QRW�QHDU�VXUIDFH�DGGLWLRQV�WR�WKH�FODVWLF�VHFWLRQ��+RZHYHU��UDUH��
high-grade clasts in feebly recrystallized Franciscan conglomerates suggest erosion and sedimentary 
deposition for some HP blocks. The addition of dense metabasaltic olistoliths to the mid- and Upper 
&UHWDFHRXV�VHFWLRQ�UHTXLUHV�WKDW�WKHVH�+3�PDWHULDO�ZHUH�FDUULHG�VXUIDFHZDUG�¿UVW�DV�WHFWRQLF�IUDJPHQWV��
SHUKDSV�LPPHUVHG�LQ�ORZ�GHQVLW\�VHUSHQWLQLWH�RU�PXG�PDWUL[�PpODQJH��WKHQ�HURGHG�DQG�WUDQVSRUWHG�LQWR�
the trench. HP rocks are conspicuously lacking in coeval Great Valley strata. Whatever the origin of 
SDUWLFXODU�KLJK�JUDGH�URFNV��ZLGHVSUHDG�SRVW�GHSRVLWLRQDO�VKHDULQJ�KDV�ODUJHO\�REOLWHUDWHG�WKHLU�RULJLQDO�
QDWXUHV��EXW�DOO�GHQVH�PHWDPD¿F�EORFNV�RI�-XUDVVLF�UHFU\VWDOOL]DWLRQ�DJH�PXVW�KDYH�EHHQ�VXSSOLHG�WR�
WKH�&UHWDFHRXV�)UDQFLVFDQ�DFFUHWLRQDU\�FRPSOH[�E\�HQWUDLQPHQW�LQ�D�ORZ�GHQVLW\��FLUFXODWLQJ�PXGG\�
PDWUL[�RU�VHUSHQWLQLWH�ERG\��7KH�YDVW�PDMRULW\�RI�H[RWLF�+3�EORFNV�UHVLGHV�LQ�&HQWUDO�%HOW�PpODQJHV��
and appears to be tectonic rather than olistostromal in origin.
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intrOductiOn

Pods and lenses of eclogite and garnet glaucophane schist are 
minor, but mineralogically spectacular, petrologic components of 
WKH�)UDQFLVFDQ�&RPSOH[��7KHVH�KLJK�JUDGH�EORFNV�ZLWK�0LGGOH�WR�
/DWH�-XUDVVLF�DJHV�RI�PHWDPRUSKLVP�DUH�UHODWLYHO\�ZHOO�VWXGLHG�
�&ROHPDQ�DQG�/DQSKHUH�������:DNDED\DVKL�������$QF]NLHZLF]�
et al. 2004; Wakabayashi and Dumitru 2007; Ukar et al. 2012). 
Initially solidified as Farallon or pre-Farallon oceanic crust dis-
tant from the North American margin, the rocks recrystallized 
LQ� D� UHODWLYHO\�\RXQJ��ZDUP�RFHDQLF�FRQWLQHQWDO� FRQYHUJHQFH�
]RQH� DORQJ� DQ�XQUHIULJHUDWHG�KDQJLQJ�ZDOO�� DV� GHGXFHG� IURP�
+3�PLQHUDO�SDUDJHQHVHV�LQGLFDWLQJ�FRXQWHUFORFNZLVH�P-T-time 
WUDMHFWRULHV��&ORRV�������������:DNDED\DVKL�������������6DKD�
et al. 2005; Page et al. 2007; Ukar and Cloos 2014). Most high-

JUDGH� WHFWRQLF� EORFNV�ZHUH� WUDQVIRUPHG� DW�c10–12 kbar, and 
c400–600 sC, but some evidently formed at even higher P-T 
UDQJHV��H�J���.URJK�HW�DO��������7VXMLPRUL�HW�DO���������7KHVH�
+3�URFNV�WKHQ�FRROHG��&DUOVRQ�DQG�5RVHQIHOG�������DWWHQGLQJ�
FRQWLQXLQJ�RFHDQLF�SODWH�XQGHUIORZ�DQG�FRQGXFWLYH�UHIULJHUDWLRQ�

,Q�PDUNHG� FRQWUDVW� WR� WKHLU� UHODWLYHO\�ZHOO�XQGHUVWRRG�
petrogenesis, field occurrences of the high-grade metamafic 
EORFNV�DUH�SUREOHPDWLF��UHIOHFWLQJ�DQ�REVFXUH�JHRORJLF�FRQWH[W�
DQG�XQFHUWDLQ�RULJLQ��$V�HYLGHQW�IURP�WKH�H[DPSOH�SUHVHQWHG�LQ�
Figure 1, most of these coarse-grained, penetratively deformed 
URFNV�UHVW�RQ�WKH�(DUWK¶V�VXUIDFH�ZLWK�OLWWOH�RU�QR�DSSDUHQW�JHQHWLF�
UHODWLRQVKLS� WR� WKH� VXUURXQGLQJ�GLVWLQFWO\� ORZHU�PHWDPRUSKLF�
grade Franciscan rocks. In many cases, the bedrock consists 
RI� VHUSHQWLQLWH��PRUH� FRPPRQO\�PXG�PDWUL[�PpODQJH�� RU� D�
PL[WXUH� RI� ROLWLF� DQG� VHUSHQWLQLWLF�PDWUL[�PDWHULDOV��+RZ� WKH�
metamafic blocks and the spatially associated Franciscan, chiefly 
PHWDVHGLPHQWDU\�VHFWLRQ�ZHUH�H[KXPHG�LV�D�PDWWHU�\HW�GHEDWHG�
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