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STANFORD -:,=-:~ ='=* UNIVERSITY

DEPARTMENT OF GEOLOGY

School of Earth Sciences

Stanford. Caiifornia 94305 2I I5

+ ~4 ~ tteit

Dr. Chester P. Siess
401 Burwash Ave. , Apt. 132
Savoy, IL 61847

TELEPHOAE: (4I5)723.2537
TELEX: 348402 STANFRD STh U
FAX: {4 I5) 7"~.2I99

22 September 1991

Dear Chet:

The following are some comments on the recent
meetings (Sept. 16-17) regarding .the safety of the Diablo
Canyon nuclear power plant. I vill only discuss the
presentations by Jim Crouch, Jay Namson, and the USGS
(Bob Brovn).

Jim Crouch, vhom I respect most of the time, protested
the geologic/tectonic/seismogenic conclusions of PG&E, and
presented his own ideas. He has some peruasive offshore
seismic reflection profiles clearly showing thrust faults
about where the Hosgri fault should be. I think these thrusts
are appurtenant to the Hosgri, but doubt that they tell the
vhole story. Jim does not consider all the profiles as a
group, and.doesn't adequately consider the whole tectonic-
kinematic picture. He doubts that the Hosgri fault is a part of
the San Gregorio-San Simeon system, which everyone agrees is
strike-slip, so I guess the important information gained
from the San Simeon faults is irrelevant to him. His emphasis
on thrusting on the Hosgri fault raises some kinematic prob-
lems which have not been described in our meetings:
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Some seismic reflection profiles (but not Crouch's) shov
Pliocene sediments offset by the Hosgri fault in such a way
that the vest side of the fault appears to have risen, contrary
to the results expected from thrusting. To be sure, other
profiles show the opposite. Such contradictions are best explained
by strike-slip. The Hosgri fault is nearly straight and is
quasi-parallel with the vector of maximum relative motion be-
tween the Pacific and North American plates, so it most likely
participates in that motion. Some thrust faults in wr stern

9207220182 910922
PDR ACRBCT-1'tt99, PDR



~ >

~YJVF i



California are similarly oriented and are fairly straight,
but only for a few kilometers.

Zap Namson advanced his favorite ideas, which are actually
a school of thought. You will recall that he and his usual
co-author, Thorn Davis, employ a stylized structural scheme
which they have applied to a number of regions in California
with some success. In essence, this scheme involves the

observation of folds at the earth's surface, re-drawing them
with planar segments and angu ar bends, and deducing the positions
and arrangement of faults tha could produce the folds. The
resulting cross sections are retro-deformable; i.e., the folds
and faults can be "undone" to yield an undeformed stack of
horizontal layers. Namson and Davis seem to have two options
to explain folds: A fold is either a "fault bend" fold or a
"fault propagation" fold. In either case, the imagined faults
are mostly sub-horizontal except for "ramps" where they rise
from one level to another. (The ramps produce "fault-bend"
folds in the overlying strata). The faults are drawn with planar
segments and angular bends as seen in profile, and the near-
horizontal parts are nearly always parallel with bedding.
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Namson's interpretation of the region around Diablo
Canyon is false, I=think, partly because the whole area is
underlain at relatively shallow depths by the Franciscan
Complex. The Franciscan rocks here are a melange without
significant layering. They are a hodge-podge of solid rock
bodies 1 cm to more than 1 km in length, enveloped in a

highly sheared shale matrix. The Complex is believed to.
have evolved in a subduction zone where normal rock units
were disrupted, sheared, mixed, and dispersed as fragments.
Although the Franciscan Complex has strength when suddenly
stressed, and can sustain seismogenic faulting and can
transmit seismic shear waves, it behaves more or less like
putty under some circumstances. This type of basement complex
is not layered like normal sedimentary rocks, and is not
amenable to Namson's type of analysis. Namson's scheme does
not explain the bodily uplift of the San Luis-Pismo block,
which coastal terraces show to be lacking in folding at the
present time. Neither does the scheme explain the real
faults (not just contrived) that are seen to bound the uplifted
block. Apparently Namson does not deal with strike-slip,





which is not suited to treatment by his models.

Bob Brown, representing the USGS, made a good
presentation based on real geology rather than schematics.
The USGS favors a larger thrust/reverse component on th
osgri fault than does PG&E. They think the fault probably

e

dips,50-70 degrees. PG&E accepts this possibility, but they
give more weight to the likelihood that the fault is
steeper, with predominant strike-slip. In talking with
Bob Brown and Steve Lewis privately, I found that they
are <strongly influenced by the role of the Hosgri fault
zon'e„"wfih'n much of capital California rose above sea level.
I believe this event occurred about 3.5 Ma and roughly
localized the present shoreline, which has receded eastward.
Subsequent to the general emergence east of the Hosgri

-fault, a number of northwest-trending blocks have acted
independently, either rising like the San Luis-Pismo block,
or remaining low like Los Osos Valley and Santa Maria
Valley. The Hosgri zone has played only a relatively passive
role in all this. A comparable role can be ascribed to the
San Andreas fault alongside the Gabilan Range and the Temblor
Range, where the strike-slip fault became the bound'ary of
vertical uplifts. Some seismic reflection profiles acr ss

he Hosgri fault show, in a given profile, "
. stratigraphic
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horizons offset at 2-3 km depth with the east side up, and
other horizons at shallowe'r depth offset with the west side
up. Such apparent contradictions are best explained by strike-
slip.

The USGS interpretation, favoring oblique slip, is reason-
able, All parties except extremists believe there has been
some strike-slip along the Hosgri fault, and nearly all
parties believe there has been some dip-slip (reverse faulting).
The USGS envisions a larger reverse component than does
PG&E. The latter favors a 70-90 degree dip and predominant
strike-slip; they give this assumption a weight of 0.65 on their
logic tree and give oblique-slip ( the USGS preference) a
weight of 0.30.

All the foregoing is academic except for the effect of
the various models on ground motion. As we have heard,
Dr. Campbell and the NRC staff find differences in ground motion
depending on the kind of slip, the motion
being generally somewhat less for strike-slip than for reverse
or oblique-slip. I will defer to experts on that subject
to decide whether or not PG&E's deduced ground motion spectral
envelope adequately accommodates the USGS model. I personally
prefer PG&E's conclusions.

With all good wishes,

cc Elpidio Igne Benjamin N. Page
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