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(nslipping the San Andreas fault 350 miles places the en echelon prisms 
~f cretaceous deposits in alignment and parallel to the ancient shore­
nne of the eastern source terrane; it moves the Santa Lucia Range 
;iorcion of the Salinia block out of the Central California terrane . 

Paleocurrent and paleoslope data obtained in the Mohavia block re­
:tect trough· like topographic control on the accunmulation of these 
;ids. Sedi111ent dispersal directions were primarily to the southeast and 
1econdarily to the northwest and west. No west co east direction of 
itdioent transport has been detected. The great thickness of these 
~,ds; che locus of their maximum thickness; and their narrow linear 
~istribu tion in the N-S direction suggest chat these beds were entrapped 
in a ~ :ough-like furrow. 

r,,.., 1:1odern analogs are considered as models. One is an ocean floor 
:rench like the Peru-Chile Trench & the other is the submarine r;;ontin­
~~tal slope off central California where sediment•transporting botto1:1 
:urrents flow directly to the west from an eastern source terrane. The 
:trst r.t0del best fies the data. 

5£.\SONAL VARIATIONS IN HYDROGRAPHIC PROPERTIES OF THE OCEAN ADJACENT TO 
i~~ f~-'1...~CISCO, CALIFORNIA 

Canocos, T. John, U.S. Geological Survey, Menlo Park, California 
94025, William W. Broenkow, Hoss Landing Marine Laboratory, Moss 
la~ding, California 95039, David H. Peterson and Paul R. Carlson, 
U.S . Geological Survey, Menlo Park, California 94025 
The hydrographic and cheinical properties in the coastal ocean 

adjacent co the Golden Cate are important when considering the mixing 
of these waters with fresh water discharged into San Francisco Bay. 
the seasonal distributions of properties offshore are largely dependent 
uroD the seasonaI"D.earshore wind field and geostrophic circulation, and 
u;io11 the river discharge. 

The northerly winds during late spring and early summer induce 
shallow coastal upwelling, bringing cool (l0-11° C), phosphate-rich 
(1.2-1.4 ~g-at/l) water to the 20 to 30 meters-thick wind-mixed layer. 
Dliring late suc:ner and early fall the winds shift and weaken, resulting 
111 dicinished upwelling, warmer surface waters (13-14° C), and lower 
phosphate concentrations (0.8 pg-at/l). In the oceanic winter (December 
to liarch) the wind-inixed layer deepens co 50 meters; the surface 
te:perature decreases to 11-12" C and the phosphate concentration 
illcreases to 1.0-1.~ µg-at/l . 

, Mini.QUlll salinities (33.0-33.2 o/oo) are found during highest local 
precipitation and fresh water discharge into San Francisco Bay 
(i~bruary to April). Maximum salinities offshore (33.4-33.6 o/oo} 
•re found during the dry season (July to September). 

!!I Cl.ACL.\!. AflD POSTCLACIAL DACITIC VOLCANISM NE:Al!. LASSEN PEAK~ rOR.~U K, l 
Crandell, Dwight R., Donal R. Mullineaux, and Gordon D. Bath, U.S. 
F Geological Survey, Federal Center, Denver, Colorado 80225 
0~tion of L3ssen Peak dome, and similar domes nearby, followed 

!oc astic eruptions and pumice flows . Although Lassen is in a re-
.~ ~f predominantly andesitic and basaltic rocks, late glacial and 

g acial eruptions within a narrow north-trending zone about S miles 
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long inc::luding Lassen Peak have been of dacitic rocks. Consist«~: ~ri. 
entation of north-seeking poles in pumice fragments indicates t~~: t~t 
pumice flows were hot when they cai:ie to rest. 

Lassen Peak dome rose at the south end of the zone during la::­
glacial time, perhaps 11,000-12,000 years ago. A pumice flow i=.:::­
bedded with late-glacial sediments southeast of Lassen llllly have :ccn 
erupted from a vent later covered by the dome. Pumice fragments ~~ 
this flow, as well as the dome rocks, have noniial polarity. 

Several Other domes occupy the north end of the zone; althoug~ Sel:.; 

predate the last glaciation, others may be of late-glacial or p~~:­
glacial age. The domes have normal polarity, but fragments in a :at~· 
glacial pumice flow from the area of the domes have north-seeki~g rel~ 
that point southward and are nearly horizontal. After a-c dem&j;"" i:iz~ 
tion the direction of these north-seeking poles changed to nort~:~st 
and became about 60 degrees above horizontal. This anomalous pc:a:it! 
may be related to the Laschamp reverse polarity event. 

Younger pumice flows between Lassen Peak and the northern do:;s 1't:1 
et'llpted at vents that later were intt'llded by the Chaos Crags do~cs. 

) ~adiocarbon ages of charcoal from S different flows are 1,000-1,200 
~ears; pumice fragments in the flows have normal polarity. 

A METHOD FOR DETER."fINING REFRACTIVE INDICES OF MICROSIZE PARTICLrs 
Cunningham, G., Tracerlab, Richcond, California and M. B. Blc=. : -.are, 

NASA-Ames Research Center, Moffett Field, California 
A simple method for measuring refractive indices of microsiie ;:~rt !· 

cles has been developed during attet1pts to identify specimens fr~~ tr1 
Luster micrometeoroid collecting experiment. Since orientation of 
size particles (~ 100 microns) is extremely difficult and requires 
sive t1me and great care to prevent losses, a simplified techni~~e ~as 
developed which allows rapid detenllinations without knowing part:cle 
orientation. For isotropic materials the value obtained is the corrt:: 
refractive index to within ;t.001. For materials which are unia7Jal or 

PALEONTOLOGIC AND STRATIGRAPHIC EVIDENCE FOR AND AGAINST SEA FLOOR 
SPREADING AND OPENING AND CLOSING OCEANS IN THE PACIFIC NORTHWEST 

Danner, W. R., Department of Geology, University of British 
Columbia, Vancouver 8, British Columbia, Canada 

In the Pacific northwest (Oregon, Washington and souther:i 
British Columbia) the paleontologic and stratigraphic record sho•~ 
features that could be used to suggest a closing and opening of the 
Pacific Ocean and the leaving behind of a part of the Asian lanC:ass 
attached to North America. · 
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