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INTRODUCTION 

The present report is considered as prelim;nary pending the completion 

of a rI,"",",rn""'" of extensive exploratory trenching and borehole drilling in the 

Sand Hill area, the area on which it is proposed to construct the linear 

electron accelerator. The geology of the Sand Hill area, one of low rolling 

hills, is almost completely concealed by a cover of alluvium and grass. The 

location of the area is shown on the small index map which appears as an 

inset on the larger map of the areal geology which accompanies this report. 

The areal geology and geologic structure of the accelerator area as 

shown on that map and its accompanying profiles are based on the results of 

traverses in Bear and San Francisquito creeks, and in those adjacent areas 

in which the rocks are better exposed. The total time required to complete 

1fltf4 work was 33 days. The field work was done in the period Hay-August 1961. 

AlfiB'lik ~ present report is devoted almost wholly to a description of 

the gen~~al g~gy of the Sand Hill area, it is intended primarily for the 

use of the engineei!ng agencies charged with the construction of the accel

erator. Those part~81 the report which bear on the lithology and geologic 

structure of the accele~or area proper may be of interest to the personnel 

of those agencies. ~ ..... !eatures--lithology and structure--are of im

portance in the designing of t~.ccelerator, since any differential movement 

originating either as a result of ~ent along a fault or to unanticipated 

settlement of consolidation of the redIP" Wltion or earth on which 

the installation is to be placed woUld be det~tal to its proper functioning. 

The wTiter has reviewed the previous r~~. the general geology and 

engineering geology Ibf the Sand Hill area IIII'J(i ~~_ incorporated into 

the present report those items which seem rele~t; ... pr:esent problem. 

- 1 -



S
LA

C
 A

H
O

 1
99

1-
01

2B
14

The older reports are listed chronologicall~ in the bibliography of the present 

report. The writer also has discussed the geology of the Sand Hill area with 

various individuals including Professors P. D. Trask and J. J. Graham respec

tively of the University of California and Stanford University teaching 

staffs; and with Mr. Thomas Dibblee, Jr., of the United States Geological 

Survey. 

OWing to the scarcity of rock outcrops in the Sand Hill area proper, the 

accuracy of the interpretations here presented rests almost wholly on geo

logical data obtained in the surrounding region and projected into the area; 

the results of the trenching and bore-hole exploration, and subsequent paleon

tologic examination may to radical extent oblige a change of present inter

~etations. Final results and conclusions on the geology of the Sand Hill 

a~ will be submitted in a later report. 
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SUMMARY 

The Sand Hill area, in which it is proposed to construct the linear 
r 

electron accelerator to be used by the scientists of £~anford University, is 

located in the foothill belt of San Mateo County. The geological features 

of the area are almost wholly concealed by a mantle of soil and vegetation 

hence the geology as shown on the accompanying map is largely the result of 

field observations made in surrounding areas of better rock exposures. A 

final geological report will be presented on completion of a program of 

trenching and bore-hole exploration. 

The Sand Hill area is underlain by rocks of Jurassic, Eocene, and f1iocene 

age. The Jurassic surface rocks are represented principally by serpentine, 

~altered equivalent of basic igneous rocks. The Eocene sequence is repre

sen~t" interbedded sandstones, siltstones, and shales. The Miocene section 

consist~I' Iter type sediments and, in addition, has one and possibly two 

interca1~ed fi~ of basalt at or close to its base. The Eocene rocks occupy 

the western third at ~ area to be crossed by the accelerator and the Miocene 
liP 

rocks occupy the iiIfiIh d .: the area. 

The Sand ~H1l.l area ~e of complex geologic structure, with faulting 

Folding in the area is believed subordinate 

and related largely,f'f.,t to faulting. The San Andreas fault passes 
> »~ 

through a locality in the to6thi.m'. orimately one mile west of the western 

end of the accelerator alignmeni~:.~~>I'()r .';' Rat it is believed, although 

not proven, that the fault patternbt~(8re.~sists of one set of older 

faults with a tendency to strike more nearl~~w~;l:ftt1tlJp north, and a second 

set with a trend more nearly north. The problW.s to ~er any of the 

faul ts are genetically related to stresses set up oil ...... andreas fault 
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remains unresolved and may not be fully determined in the future. 

From an engineering standpoint the Eocene rocks present the greater po
I 

tential threat to the stability of the accelerator installation. This is 

becauset having been subjected to a longer total period of deformation, they 

are cut by faults proportionately greater in number and magnitude than the 

younger rocks in the eastern part of the area. The Eocene sequence also 

possesses an additional disadvantage in that it is made up of/alternating beds 
\...-. 

of hard sandstones and relatively soft, incompetent shales and siltstones, the 

corresponding bearing strengths of which are mafkkdly different. The younger 
L> 

rocks in the east, those of Miocene age, are less faulted and of more homo-

~neous character. None of the defects described above is considered a real 

~ to the stability of the accelerator alignment. There is no field 

future. b81tlved the calculated risk involved in constructing the 

accelerator in the ~now proposed is fully justified. 

- it -
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GENERAL GEOLOGY ~ 

General Observations 

The cumulative effects of several periods of severe deformation combined 

with the difficulty of distinguishing lithologically the Eocene sediments 

from those of Miocene age, and the nearly complete concealment of the rocks 

in the accelerator area proper by alluvium and vegetation make it impossible 

to present a complete account of the stratigraphy at the present time. 

No paleontologic determinations were made in connection with the prepa-

ration of the previous reports on the area nor in the preparation of the 

The description of the stratigraphy here presented, and ~ 

"",.the accompanying map and profile sections is the result of composi ting 

field •. IIS II) ~llected in scattered localities and sub-areas around the 

periph.~ fii ._ld Hill area. 

TheSaDd Hill·~ is underlain by highly deformed rocks of Eocene and 

11ioceneage, and a~ ~ by yet older rocks. For the purpose of the con

struction of'tbel1near dfUflerator, however, only the Eocene and Miocene 

rocks are of .1mPortaaee. 

The two most important r~"'daries in the southwestern part of the 

Sand Hill area are those .~ii.r til Jurassic igneous rocks (serpentine) 

of Jasper Ridge and lower Bear~+t ...... ~e sediments, and the latter 

from the rocks of Miocene age. For~""',~ tW present report both 

boundaries are considered as faults (I andIY, ~~vely). It subsequently 

may be found that in and west of the Rattlesn8ke RoC li.T';j, ty the contact of 

the serpentine with the Eocene rocks is one of ~.dlPl.~n, and that all 

of the Eocene-J1iocene boundary is of that type. 
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