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- Q T would like to show you what has been marked as
Joint Intervenors® Exhibit Number 48 znd ask vou whether this
document ccntains the zestimeny that vou have prepared, and
2 copy of the pzofessicnal statament that vou have submiitteld,
(Handing desument to the witness,
(Whexeupon, the document
veferred to was marked
as Joint Intezvenoré' 48
for identification.)
a Yes, it is the testimony and the statrement,
Q Thank you,
MR, FTLEISCHARER: I am ncw turning over to the
Reporter three copies of Joint Intervenors® £xhibit marked

Number 48,

BY MR, FLBISCHAKER:

Q Dr, Silver, have you preparad testimony for this
proceeding?

A {Witness Silver) Yes, I have.

Q And have you likewise prepared a statement of

professional qualifications?

A Yes,

Q I'd like ¢o show'you what has been marked aszs Joint
Intexvenors’ Exhibit Number 49 for identification.

(Hdanding document to the witness,)
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this afzeinoon, and I'x giving this or
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T%11 get
DY MR,
Q Dr, Graham,
corracticns to your testimony or

. professional gnalifications?

-«

A {(Witness Graham) lio, I
Q Okay.

Dr. Silver, likewilse have yvou noticed any correcticng

or typogzaphical exrors o either the

prepared statement of profiazsional qualifications?

A {{litness Silvex e, X

' Dr, Graham’s testimony ai “the moteli.

sLanyed to WasS

zne copyv of this, I

the oiher

any

. .
“o tn2

Mortin lefe his

the document

mazkad
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Lo later on

ne cory o the Weporter,
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any tyoegrarhical srrors ox

prepared statenent of

haven®t notad any.
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the exhibit copies?

MR, FLEISCHAKER: Ilo problem,

(llanding document to ithe Bozrd.)

MR, FLEISCIHAKER: At this time we would offer Joint
Intervenors' Exhibifis Humber 48 and 49 into evidence, and
request that they be placed inéo evidence as if read,

You don'’t really mean that, do you?

MRS, BOWERS:

Do you have 30 copies of each one?

¥R, FLEISCHAKER: Mo, I dec not.

MRS, BOWERS: ‘ They can be marked as exhibits and

offered in evidence.

MR, FLEISCHAKER: A1l rxight, I have had them
marked as exhibits and I will offer =hem in evidence.

MRS. BOWERS: The Staff did that for the NEPA
proceeding for Unit 1 because there had besen a prior. stipula-
tion that all exhibits would be admitted without contest,

so instead of offering them in 30 copies, then Counsel for
the Staff turned them into exhibits.

However,

MR, NORTON: We have no objection to 48,

we have a motion to strike porticns of Exhibit 49, so we
object to that. and if it's appropriate, we’ll proceed with

our motion to strike at this point in time.

MRS, BOWERS: Let me check with the Staff,
Mr., Tourtellotte?
MR, I neglected to write down which

TOURTELLOTTE ¢

f me—— W - — 3 Syt R
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S MRS. BCWERS: %wWell, &0 yeu wanit o

A MR WORTONzZ

one is 48 aznd which one is 49,

@

"“ay b4 Y . ki ~ " e —" X’} — » LrY - -
MRS, BOWERRSe: 28 iz D, Gizhawm and 49 D, Silver,
- ' ae L PP . eyt T A Yo Y -
MRe TOURTELLOWER: Pov dole ¥eazucn I den’s have 2
> v, e pan ¥ A ey sie - ] Ta - - LI T A .
gcopy of Dr. Ozahemn’s tSesnirony @itbes, s Ln 213 -odiglai o

We don’% hgve any chijechtiens o the testimony at

T think Mz, Morikon should procaad now,

¥R, PLEISCHAKER: Yes, Fins.
Tha portion of the testimony ofF
Bzhibit 42 that we ara moving o

iz on 1,2~7 at the bottom througn 1,2=8, a2 section numerically

T arl s

entitled 3.3, the cuestion of maxtimun earthquake magnitude

‘.

expected on the San Gregoric~iicsgri Fault Zone.

If you zead that sect:icn it iz vexy cizaxly the
section of a seismologist and nct the testimeny of a geo-
physicist or geologist.

Page 77 of Dr. Silver®s depositicn ~ 2ad Mr, Crane

‘ 1jis passing copies of that daposiﬁi&ﬁ to you now == reads as

fa

gl follqws:
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that effect be?

tial wagnitude?
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effect becauvse it’s a different -~ it looks to me
like a different mechanical systsim.

7 JOUESION: I understand that,‘but
would “he effect you weculd get bhe to raise or lower
the pctential magnitude; or is thait outside your
area of expertise?

PANSWER: It is really outside., I
mean =-

SQUESYION: Okay.
"ANSWER: =~= one could speculate,
SQUESTION: Well, ilet®s not do that,”

So Dr., Silver has stated himself that this is out-
sidé of his area of expertise. And if you will reéall, there
were objections made by Mr. Fleischaker to any saismological
testimony from our £irst panel, and on that basis we would
ask that this be stricken as outside the proposed area of
expertise,

MR, FLEISCHARER: I do not have a copy of the
deposition at this point, unfortunately. We®re having a copy

xeroxed right now. So I don’t know the context of - that

" statement, but I don‘*t believe that an adequate foundation

has yet been laid to strike this testimcny.
Y believe that in order ¢to strike this testimony
that the Applicant must question this witness to demonstrate

that he does not have expexrience or training to come to the

W mena e —— B N ro— = P - E
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6111
conclusions and use -the relationships and calculations that
he has used in Section 2.3, and withcut that kind of demon-

stration I do not .think that merely on the grounds of labeling

Q)

one kind of concluzion as zeismolegical and cne kind o
conclusion as geological that one can strike this testimony,
You must do more than thax,

You must go to this witness, You must demonétrate
that he has neither the experience nor the training to utilize
the equations and to reach the conclusions that he has
reached in this section. The Applicant hasn’t done that and
therefore, I believe that the motion should be orerruled,

MR, HNORTON: Mrs,., Bewers, I was very happy to hear

£

Mr. Fleischaker say that because now I would like ta read

Mr, Fleischaker's objection from the transcript of December
13, page 5395 and follcwing.

At that point preceding 5394, Mr, Touritallotte
started to ask questions about Mr, Gawthrop’s paper which is
that of a seismologist dealing with the location of the 1927
earthquake.

"MR. FLEISCHARER: I°m going to object
to that answer, too, because all of a sudden we’ve
gotten into a whole new paper, Mr. Gawthrop®s paper
with which I am somewhat familiar, and I think that
a fair'interpretation of that papar would require

extensive cross-examination of a seismolegist., I
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‘6113
record.”

Now Mr, Fleischaker has suddenly taken a different
tack.

R, FLEISCHAKER: 1Well, I haven’t taken a different
tack at all because if you read the Gawthrop paper youll
find what he was talking aﬁout wexe focal plane solutions.
Focal plane solutions, as was demonstrated by Dr. Bolt, are
derivedﬁfrom seismograms and the interpretations that we were
talking there akout with the Gawthrop paper ~— excuse me,

the matters we were talking about there were focal plane

- solutions and the sense of motion that they may have or may

hot have suggested for the faults in the area of the Hosori,
and that was the purpose of that particular objection.

S; I don’t think that my reasoning there and the
subject matter that we were talking about ia the Gawthrop
paper is at all applicabie here, What were talking about
here are fault lengths and magnitude relationships and moment
relationships, and I think that unless Mr, Norton demonstrates
that this witness has neither the professional training nor

the experience to deal with those questions, he cannot rely

-~

.....

on my objections in oxrder to sustain his opposition to this
testimony.

MR, NORTON: Mrs. Bowers, if vou®ll look at the
testimony we're offering to strike, it®s Dr. Smith’s

equations. Dr. Smith is a séismologist. This was his 1975
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buzden yet to demonstrate that this should be stricken.

I object on that basis,
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stratad by tha orozg-aunaninzzion that I made, pardicsulanly ia
Dz, Boit's ecase. Howewver, I disagres with the conciusion
that he ZGECQwu; zhat the notion to strxike shorld aodt be
grantad because th za hasn'’t zeen a3 demonstraticon that this
witness is rnot ¢apable of making the kiad ¢f senelusion {hat
he’3 making in &his segticn of his testimeny.

Mogst immediately, I would peint to the fach that
én the depogition as read by Mr., Nertéon, that there is an
admisesion, I think, by this wiitness that we already have
possession of without any furiher graminaiion thats weuld
clearly demcnstrate that he is noté qualifisd o make this fyre
of assassmant. That®s number one,

Humber %wc is wh ile-I weuld agrze that thers are
areas that overlap, I thiak we also established that there

re areds that are purely cne discipline or 4the ofher,
purelylgeological; purely seismological, or puvrely siructural
engineering. ‘

Now iz seems to me that if Mr, Pleischakex is
going to .ba consisteni: -- and n2 cbjected o my asking a
questicn the other day abcut a papexr of & seismoloegizt Lo

another expert, then I think that he ough £o be required
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to stay with that. And particularly in a case where --
we're not just talking here about overlapping disciplines,
we're talking about the .application of purely'seismological
fo;mulas and the application of purely seismological methods
in arriving at a coneclusion which is a purely seismological
conclusion.

Therefore, although I had not anticipated or
really considered the motion to strike,myself, I must -~ I
believe on the basis of the facts presented and the law in
the case support Mr. Norton.

MRS. BOWERS: Mr; Fleischaker, if you want an
opportunity to respond to that, why don't you pfoceed?

MR. FLEXISCHAKER: I guess the bottom line is that
X £ind that there is no adequate foundation for the motiog
to strike as'yet. Mr. Norton hasn't done the work that he's
required to-'do in oxder to strike an expert's testimony,
and that wark is to question this witness to demonstrate that
he has neither the formal education nor the professional
expaerience to be drawing the conclusions that he has drawn
here.

-And as far as the deposition is concerned, I think
that if you read what Dr. Silver -- the discussion here from
'76 through *'78, I think it's very ambiguous, it's not clear

on its face to me what it is that he's talking about here.

" And I think that, you know, there just hasn't been an adequate
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“oundatioen o strike this festimeony. 2and if Mr. Wédzon,

shrough his gquesticniag can o hat, than the moiican shouid

0]

ke

< y Japr o .ot
usiainad, But &t ¢hls tive he

&

that 4he Board read “he bicgraphiwezl data of Dr. Siiver and
lock what his degrees are in and look at ihe titlas '6f his
articles, it's very clearly gecphysics geolcgy, there's
nothing seismclcgical ia there at all.

the deposizion, Dr. Silver

[£2]

Also con Page Pive ©

"All »ight, Dr, Silvez, wahat is your

"ﬁnsweé: Mazrine geology and mazine
geophysics,®

Thera's nbﬁhing abeut saismelegy therae. 'Ha's not
a seismologist by any stretch cf the imaginaticn, nor dees
he claim ko be anyrlace in any of his writiten materials or
his daepositicn.

Incidentally,. Mzrs. Bewexrs, they 4o have a
seismologist, Dr. Brune, coming 0 tastify.

{The Board confarring.)

. MR, NORPCMN: Excuse me, Mps,., Bowers, before the

Scaxd raaches a daciasion, the formula that Dz, Smith sub-
mitted, I suspect anycne who nas gonz charsugh the 10th grade

could take diffazrent numbers and substituse them into the
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formuia and ccme up with an answer. I know my 3on could with
his calculazor with no problem and he's in the eighth grade.
The pzshlam'is, if you leck at the tarms of the
formula, the terms of *he formula are seismological in nature,
they deal with seismic mcment and so on and 3¢ foxrth, so
anyone can stick numberé in. ‘The guestion iz how you derive
those numbers and hcw ycu understand thie concepts or the
seismological concepts that éra involved, seilsmic moment et al;
And if you'll recall, thexe was a zather lengthy
cross-examination of Dr. Smith about those concepts. So, you
know, anybecdy whethex they'ré a geologist, a mathematician
or a schocltaacher, can figure those -- can take that formula
and stick numbers into it.

That's not the basis of the cbjection. The fact

seismic mcrent have a unigue meaniné, as Dr. Smith in lengthy
crossfexamination pointed out.

MR. TOURTELLOTTE: In additiom, I think it is also
whether thew stick the numbers in or nét, ralates to the
expertise involved. In other words, a seiﬁmologist would
know whether the numbers that we are using are the corrxect
numbers to be using from a seismological standpoint. One who
is noct a seismologist would knot now whethex thay axe n
or not, even thbugh you could aécomplish the mathematics.

MRS. BOWERS: The 3oard‘'s not satizfied with the
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HRE, ECWERS: ALY xighi, ’

prvst T T TP AT T AT

VOLR DRIRT BXAMINATION .

. 0 Dz, Siiver, wyould you give us ail the assunpidions
used in: the formula on Page 1,.2-2 of your daesiincony, all the
aggumptions ueed in arriving at selemic woment? Wot jusé the

1 .

cnes you nave sei cat thewe; vut ths: cnes that go ianio on.

5

-t

Smith’s .formula frem which vou took this formuia. Fizst
gtate the asgumpiions,

A - {Witness Cilver) Okav., My purpose in using

e A N aan b

' this was «o --

.

T Q Bxcuse mae, Dr. Silver, would you anzwer the

quastion, list the assumpiicng that go ints &he formula?

n?

DR, MARTIN: Do you maan nunbers?
| . ¥R, NORTCN: Mo the assumpiions of seismic .

nonend, et cetera.

- .- ne

2. DR, MARTIN: The ascumpticns don't go into the

2z formulsa, nunbers go into the fommuiaq.

2 MR, HICRTON: Well I asawsa you neke assumpiions

24 and predicate ¢them on ~- ‘

L1

< DR . MARTIN
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‘Assumption A.

MR. NORTON: 3But the formulation is derived from

assumptions, I presume. I believe that was Dr. Smith’s
testimecny.
BY MR. MNORTON:
Q First of all, Dr. Silver, are you a seismologist?
a (Witness Silver) No, I'm not a seismologist.
Q ' All right.

And have you ever done this kind of analysis,
the kind of analysis that was done by Dr. Smith f£rom which
you drew this formula, have vou ever done that kind of
analysis for -any project of any kind?

A I've used seismic moment determinations for
calculations in various areas. I haven't published them.

Q Have you ever done the kind of formulation Dr,
Smith did, have you ever done that soxri of thing? Because
I believe he testified that was the first time it had been

done for any type that he had ever seen in the literature.

MR. FLEISCHARKER: Objection. That's a multiple
question.- Mr. Norton is testifying.
i - BY MR, NORTON:
Q Dr. Silver, have you evexr done that sort of thing?
A - (Witness Silver) This is the first time I've

ever used Dr. Smith's formulation. It's just been recently

brought to my attention and it seemad most applicable to
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this pase and fox that rseason I used 42 hers. I have moaver

™

before tiids nced Sklth?’s formunlaiiowm,

Q Cr have vou usad one liks Lt?

w

Well a3 X =ay, I'va uzad 2oane’s Soowmilation

quite asxntensively, 163 a very valusbie ~-

e uw - Mmre FLaw A R

0.-"  ‘Whose?

A Jim 3Srune?a formulation.
Q- Ha’s a seismologist who’s goling to testify at

these heazi ugs for “he Intarvenor ?
A Right,
Q And wouldn't you f£ael this was in iils avea of
expoartise: ag opposed to yours?
‘ A Iz's mors in his avea, yes. I was sticking
precisely with the temminology and formulation of Smith for

this purpcse.

MRS, BOWERS: Me. Norkon, T can'é put mv finger

a seismologisé, iz he?
¥R, NOKR2ON: He certainly iz by tralning aﬁé'—~
that's all -he‘s done for the lazt 10 years,
MRS, BOWERS: X thought he was a geophysicist,
. MR, HORTON: Dy, Stewart Ssiith, that may bs his

degrae but ha's besn and seiznologis: snd practiced 'since the

DR. MARTIN: ¥ell how con you tsli whether scmebody







agb8 - a sSeismologist?

@gl\ 2 % MR, NORTOM: That's the point. Dr. Smit@ said
he was and Dr. Silver said he wasn’t.

MRS, BOWERS: Xooking at Dr. Smith's qualificationi:
| Professor and Chairman, Graduate Program in Geobhysics,
| University of Washington, Seattlé, and his three degrees are
in geophysics, the Ph.D. geophysics and mathematics.

ﬁR. NCRTON: Yes,.that's correct. But he considers
‘himgelf a séismologist and has prﬁcticed geismology for at

13
" i 1east the last 12-13 yeaxrs, and I don't kncw about before that.

1.0
I There's never been any question about his qualifications in
the area of seismology.

. pr. Silver admits ha's not a seismologist, however|

141
' And Dr. Bolt, is not a seismologist by that

15

criteria either, incidentally; if yon look at his degrees.

18 MR. TOURTELLOTTE: .If it's of any help to the
i7 Board, seismology is a subdiscipline of geophysics. Geaology
18 is not a subdiscipline of seismology -~ I'm éorry, of geo-~
’ 19 physics. '
- 20 - ‘MR. FLEISCHAKER: Along those lines, I would
?1 point out that Dr. Silver is a member of the American Geo-
22 physical Union,Society Exploration Geophysicist of the
- 23 Seiasmological Society of America.

R

BY MR. NORTON:

QE'/ 25 Q. But Dzr. Silver, you've testified you're not a
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Q Dr., Siiveor, ncw nuch regrassioa azalysis hava
you done? I%ya lonked through your publications and 3aen
nothing involviag ragrassion analysas.

A I »aven®e vublished anything on ragrassion
analysas. It's a very easy thing to use, and ia this case
I°m gimply using the published analysis of Maxks and Bonilla.
I'm rot altering ¢their work at all.

Q But that i3 alzo the woxk that is_ganerally

dona by saismologists and note=

A No: it can be dona aby anybody,

Q It can ba done by anykody.

A Iz can ba dcone by geologisis. Théra 1S nOwe

Q So you don’t have to kacw anything aboute-

a I% can be done by scclologists., Anyone can do
’a ragzrasgsicn analysis,

Q A1l righk,

So you don®t have #c kncw anything about seis=
molagy to do a ragrassion analysis lika this o néva maaning?
A A ragraession analysis 1z a statistical usa.
One canapply that to any fiald. One can apply it to
madicina.

Q Well is there anything im this area you feal
unqualified to tastify about in the araa of seismolcgy,
Dr., Smith’s araa of work?
That's irrslavantee

MR, FLEISCHAKER: Objaction,

[y
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Baeuse maey i2's overbrsad, I¥%s just a Jiahung a&codihiono

BY MR, NCRTON:
Q Iz Sherz 2ay area of galsmollgy; DX, Silver,

a ruling fzom tha Boazxd, Thad's an ovarbresd fishing

npadikion,” If Mx, Horton ig 4o

3
&2

ing Yo dancngirats scmethiag
abeut this 303, dai’%s gue ¢e the polnt and €ailk abouitha
‘aguatioas us é thozs, and the disgipiinas, aad the tyvaiaing
and the ctiparisnee Thast's zelauvant o cocaglvsicas fhad ars

reached iu 3,3, Lwt’s a0z ¥ on a fishing expaditicz,

i

I have an obliscdon.
YRS, BCWZRE: We'd Iike %o zear from the Sbaid

before ws »ula,

.

MR, MORTON:2 I931 wiehdraw ko q@:@.”" 4 cn,

M8 .Bowars,
BY 1R, MNCRTONs
Q Bo vou ¢aach any couzoes in zalzmology,

Dzo Silwvar?
A | {Witness Silver} Ncz I Zaach couzzss ia applied

gecphysics, global tacitonics and oceancgzaphy,

Q - Nething ia saismology?
A Seizmolcgy comes in oozasionally, cepeciallv ia

giobal 4sctonics, usd ag Things like faull rpiane sociutions,

and occeasionally ssismie mcmmnﬁo But the concentratica is nc&
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in seismology.
Q Have vou ever done any work in the area that

Br. Smith's Fformula deals with? Hawve vou ever done work in

-

‘the area of formulating that soxt cf a formula?

A Dariving f£xcm zcratch, are you saving? I don’t
understand.

Q Yes,

A N’;). -

Q Do you understand or are you familiar with the

assumptions that Dr. Smith relied upon in arriving at this

formula?

A The assumptions Dr. Smith states in his answex
to Question 217, August, 1975, is one, average rates of =arth-
quake occurrances have been constant over the past 10 to 20 --
Q < Excuse me, Dr. Silver. We‘ve all zead Eﬂat docu~-
ment., JXt's in evidence here,

A I'm sorxy.

Q other than what you have read, do you have any

‘familiarity with it or are you just basing it on what you read

there?

A I'm basing my knoWledge of his assumptions on what
he®s written about the nature of assumptions.

Q And have you been told or have yocu read what he
testified here about the nature of those assumptions as to

whether they.are conservatlve or not?
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A He ghates they are very ocngeiwvative,
O To yvou Xnow whedher ne would use that formulation

teday, based on the advance in knowliedge in seismoloyy overn

ths past three vears?
Y Well, that’s u¢p Lo him o say.
Q vc yvou knew wiether o anot n2 would?
MR, ?"EISCHAKE#: Cbjecrtion. BAsked and answerad,
MR, NCRYCM: ZIm soxrzy, I don’t think he answareé
the question.

ot he would use
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Jitnesa Silver) From my understanding e

MRE, BOWERS?2z Just a minute,

The objzction i3 overrulsd. It was not responsive,
WITNRSS SILVER: From ny understanding, and I have .

ne read his testimeny, from my undersianding of just dlise

cussing his testimony, he would prefez nct o use this here

althouch he deasn®t negate the uss entirely., 3Buz L havenlt

read his testiwmcny in detail.
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BY MR, NORTCII:
Q Who told vou that; as to what he would do or not do
Who told you that?

todav? You said fren what vou understand.

llow do you come to that understanding? et me ask
it ancther way.

A {Witness S8ilwvex) I believe it was in discussions
with David, but I have not studied his statements so I really

can’t give an honest answer, I mean a clear, definitive answer
to what Dr. Smith would do today.

MR; NORTCN: Well, Mrs, Bowers, you know ée could
beat this into the ground., I think it is vexy clear that
Dr, Silver is not a seismologist and it is.not his area of
expertise, and to take someone else’s formula and arrive at a
different number buts that seismological cenclusion into
evidence, and I just think it’s improper because I think it is
out of his area of experitise,

He doesn?t know what Dr. Smith’s opinion is regard-
ing the assumptions today of that formula, and I would think
that would be a very imporiant ingredient before one goes

*

ahead and uses it.,

MRS, BOWERS: Do you have an opinion, Mr. Tourtelloty

MR, TOURBELLOTTE: Can I ask him a few questions?

MRS, BOWERS: Fine,

BY MR. TOURTELLOTTE:

Q Dr. Silver, when did you draft your testimony?

Ly,

e?
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A {Witness Silver} I don’t remembesr the date., It
was in Novemberx,

Q Apd whare 4did you get “He Lormulsa

A ¥ fizgt szw it the document in hig resvonse to

.

MRC Questicon 1878,

tJ
]
{~
3
o
oY

I also satr it in his paper in Geophy ical Letters,

1976, I think i%t°s June 1976,
Q And you xzad hose papers defome using the fermula?
A Yes,
Q And did those papers state the asgumpt4ons wpon’
which he based the formulz?
A YTes, .
Q And dié you considerxr wheéhe; or not those assump=

consezvotive befora you used the .formula?

A ¥es, They seemed vexy concservative,

Q Did ycu consider whether they were %tco éonservative'
or not? '

A Yes,

Q And do you belleve that your expertise allcws you

to make a determinaticn of whether they are too'conservative
from a seismological standpoint?

MR, FLEISCHAKER: I object to that question because
it is not clear what ®from a seismolcgical standpoint® means
in the context of a discussion sbcut this equation which has

to do with moment and which, according to Lhe testimony,

S A G s Sy SR hs WSS B P n P 405
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falls within the ambit orhthe expertise of a gecphysicist,

MRS. BOWERS: Do you want to respond to the objec-
tion, Mr, Tourtellotte?

¥R, TOURTELLOTTE: X think the bast way to f£ind out
is to as) the wiiness whethex he undexrstands the question or
not, whether it’s unclear to Mr, Fleischakez.

MRS. BOWERS: Well, the objection is overruled.

The question seemed clear to the Boaxd.

WITNESS SILVER: Well, I don’t understand what "too
conservative® means. It simply has to do with the time
scale and the time scale he used was a very long time scalie,

BY MR. TOURTELLOTTE:

Q In your view, this formula was not too conservative
to use so that~- Strike that.

Is it my understanding that after reviewing the
formula, the assumptions, and the conservatiam that you
arrived at the conclusion that one couid still apply the
formula in the way that you applied it and believe that the
solution is reliable?

A {Witness Silver) TWell, I don't know what "reliablef
is. It is very easy to apply his formulation. Rellability
depends on what vou put into it.

Q Precisely.

A You can get very good precision out of it, but

again; it depends on what your input is. Ihatever you input

= = - s - ¢ ae cownmccce [ .
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2b6 will Geterxine the cutpul,
Q[) ¢ . 0 Tat me get this clears, Wou don’i understand whot
Praligbilizy® iag?
i 1 re » - - - PS - - - -
) ; & I deonte sndarsaand hey voulre uging i, I endeme
[} ‘ o
4 stand the word.
z i ) ]
* Q 01-:-'.‘.}' * .
‘ : : A Ik couwld moan aceuracy of precision.
.‘r
0 Ar2 vou callad vpon From tims Lo time to make
certain analyses- in your area =f expertise. just in broad,
' general termz are yon called upcn to nake ansiyses?
. A Called npon by waom?
. Q By anybody? Does anybody ever smploy you to make
'y any analysis of anything? Has anybody ever smpioved vou to
QI', . make an analysis; an analysis of anything? ’

A I mean as far as my omoloyment, I've bez2a largely

o ly

with the univessity, in which casa v smployment is teaching,

b

»

I get many requests from studenis that are act in the nature

N

e

of employment.
s | ' My past work was with the U. S. Geolegical Survay

” who would ask me numerous quastions,

2
EY ’ :‘5» - . o
“ I’m 8%ill not clear about whai vou‘re asking. I am
Lo
lc end WRB o5 not a consultant, I don't get hired by cutside §TOuUD3.

ladelon £la.

A

A
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Has amycna aver dgivan you a problam €o solve?

A Pacpic have askad ma aunsrousg prodlems, ves,
Q Goedo

Yo'ra going to stari -

DR, MARTIN: ZCUB8 BA.

Mz, Tourtallotis, I'm nct sure what youlre
talking about either, When you say "Have you aver done an
analysis®, are you talking about a mathematical analysis,

a psychiatric analysis, a chemical analysig? What kind of
analysis do you havae in mind?

MRo TOUREELLOTTE: Wall, Doctox, if youlll
just wait maybe wvou®ll f£ind out.

DRo MARTIN: Well, I would lika t0. Thank you,

BY MR, TOURTELLOTTES

Q Okay. Supposae you have a problem thet isg posed
to you, What is the first thing you want to do to sclve that

problem? Do you gat fackts?

A (Witness Silvexr) Yas,

Q And do you interprat thcge facta?

A Yas.

Q And basad upon your interpxetation of thosge

facts, do you arxive at a coanclusion?
A a8, as bast I can.
Q Now, if you arxived at a conclusion about

which you had a great deal of doubt, wonld you éonsidaﬁ that
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¢
: i d eovia amry? 3 AT
Figtel e 1 conelusion »sliisblia?
; .
: . o - ~3A T 3 ] % wan il ms Tave vy oo 4
i & Wall; D4 cousider i clounded By 2 gread deel
g
13
i of dovn® and I weomld duy 4o guanhtify az baoh T ognuwld She
i -
v iimits of She doubd,
t
¥4
f 0 wondd rou osonsidar thol reilehla?  Woswld wvou
ie
"
i B 3 Rane 3 : - v olee O -, anme o 2 T 3
; consider ihw conclusion gomabhing you oSeuld naly bpie ag a
* - * 5
kasiz o talking achion?
} .
. - -~ o - - e > - -
¢ 2 I8 world cimply dorvand oa he Lirits of the
doubl,
- - - n_ - ) » - - -~ ‘0 "
1 I4%s a guantizative gunsdisn. One kas o deal
2 Y > Demee e ad n -
i wligh i% quantitatleely.
| Q 251 2ichite
" % ] Tol
3 IL you nad sbhaolutely po dovkd vhakscover about
Y < - 3 Se o ; 1 Jely v
1 *ha eonciusicn, would vour coaaidar had as sonedhing thai
s I r¥ou covld rely upoxn?

4
' " - . “

I A That sounds fine, I M2z, one Srics o placs
}

y 4 ecopstrainds on ey kied of conciunion as well as vou ean,
i
i

; i’ New if Siio consizalinds ara Rush broadsy we vhe
H

{ i hounding conztrainds are much broader than the diffevencss

in what you'ze sashkizg ¢o reaoliva, thar vou have zo Soilk

[1V]

s . iz The conclusica. I£ tho coastralnés ase smallsy i differe

¢ QnCVs, Than yvou «an INCSRsSE.

s Q Vary weild,

N

LoW supposs tliek tho probiem dhed wafra sclviang

“od

acts together, angd in $he

&
t

Py iavelivas gadtharing cartaln i

‘w o
S o —

- = - e S F T evmemewe o - + wess + £ o B = - -

e onat ¢

PEcvaae w4 mY ey bepea

wonen

TSR T Y

Py ren)

BD e o AR s 8 AT W et e T P WP A 10 e W n B e i e i 8 A S MBI A B b AP B rnd o Pt e T o e e A
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interpretation prﬁcessyou use the formula,which you Xknow
nothing about how tha formula was conczivaed orx vezy little
about how it was concaived, but vou can apply it %o Zhe
facts ko arxriva at a cerclusion.

- Would you bas able T raly upoa the csnclusicn
in that circumstanca?

aA Ars you asking this in a hypothekical case, orx
are you ashking t¢this with raespact to these particular formulas
hers?

Q Well, you said you didn‘é’:aally undsrstand
what I was talking about when I said “feliability”o And if
you want €o apply it to this case, that's f£ina tco.

But vhat I'm trying to get at is a common uvnder=
standing batwean you and me as to what zeliability is ard
whathexr you fesl safa in using the formula with a given set
of fac?a not really knowing how conservativa the formula is,

| MR, FLEISCHARER: Objaction. That assgmes.
facts in avidence that aren’t ia avidanca,

MRS, BOWERS: ‘He°s been laying a Zoundation for
it,

Objacticn overzuled,

MR, TOURTELLOTTE: I didn’t zaally avan ask a
quastion, as a matter of fact, Butecooo

BY MR, TOURTELLOCTZTE:

Q What I'm driving at ig «==-
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A Viitnass Siiver) I was

. - s o e : Y K ry o 3 e o
gonservanlizn ¢ this formnlabione Puid, in faglk, 9 vhat

~ . - - S S P ' K ~ H =
I g dome wan Lo dny o Jeovrsess Thi nadyrs 0f bosk ccasaze
i v i
§
;
vatlama,
‘
X, . . PP Vg k] rnem vy o .
Q o oarg vew awhare of ako dahras ofF consorvailam?
\
-~ .~ N 0 o o, & A - e o v
A On Thae bhasiz of Smitdh's siabsd assumnitlions.

Q _Did you evar ialll %0 Dx.

i

A (o

9!

{

Q Tou dalkaed 20 Dy, Bruna

formula?

a 93,

Q aad now comsarvakiva thald fovmniz was?

A ez, '

Q #he do you thizk is tha moée.qaaiis'ed neraca

€0 diascuss “he maarniag of 2 fozmula,

who roads abowi i%?

>

A Well, iz ¥this cacs Erme

in 2pplyiag saismic wement detavminabicns 4o tha study of

aarthquakes and o gaismic 8iip. A

and alzerzaticn that Smith mada, Smiti

rversen o Bug Brupe iz & ¥

it &
zalk %o,

wall, if I had o pick a parsan o=

Q I yould appsaciagz ik, D,

answWwar my quosticns dixastly., I didn

> B0 Smich, bhwuk o BrumaG.

- .
Vmerd | NAm e Wam ST Paar 4 W I e gman, e

about DT, Smiths

che avthoer or someeng

vas one of the plozeszs

«

far as Lhae dizses uce

would kg the zight
azy quallfisd pazzon as
Silvar, if you’d

¢3S ask you aboul DI,

Srune at all., I ziuply asked you 4 vezy o=

R Ty Y »
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mpbs . MR, FLEISCIHAKER: Iucuze ma, MGr. Pouriailotis,

.
P R N LI W RSPV

@[) . & Dom?t arqua with the wi%tnass.
MR, TOURTELIOTTE: 171X zeaddrzass dhal,
Mre, Bowazs, I wisn vou would dixrct Sha wiitnass

.

o answar my quasilons directly and ba rasconsiva. I think
éhat qusstion was nci rasporsive.
e o I asked him a geperal question designed to sat
a foundation for making my objection, and I°m nct gaikiing
rasponsiva answers.

MRS, 3OVEBRS: Wall, but whils he gava soma pra= -
] ambla ¢o 1%, I thought his answer concluvdsd that Dr, Smith

would ba the oma he would prefar ¢o talk ko, Ha was racogniz

{ ing tha® Dz, Smith hag the best informaition on his own worke

i . MR, TOURTELLOTTE: I csrinialy don®t disagrae

1 with the answer, ths altimats apswez; buts I don’% baliova
{

! | tha witness is being responsiva.

And evan though he ulitimaioly givas ma tha ange
wer I ﬁant, 1% doas not altar the fact that niz answers arxa
) i not raally rasponsiva,

MRS, BOWERS: Well, we'’ve baen parmiitting

ro

witnesses =~ and this has been going ca for two weeks =~ to

s o

giva a preliminary axplanaticn hafora thay got to the haarct

1o

of tha quasticn.
MR, TOURTELLOTTBEs I mighi add in that zesgpact

0 5 || that a lot of that has baen goisg on simply becaisa it’s

LR

b oman

- L L
i amamest B - B L e T - v —-—
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The 8%3ff%3 2ans.

Pladschaker’s sheas I

o -

weulid hova haon

BmE A% Z ha

tatar

o> ] R, M d
ar2aiing it 2 2i3ils

alt st ER . - 0y - e - JEE. TR 3 1. - -
fldforenziv iu cerdain jnstansas)y o2 15 I hod heen in A
A r J 3 o 2nd A, > N ETED. 2 re Ay Sy N omees
difforazt sifvaticn, Bud I zeally belisve that lawysys ave
:
L 9.9 ] Ly 3 S . 2 te =7 - E L] Ay ~
enuldlad ¥o direct, oonclse ceswess To tie guastlsan the
9 . 2 Y

azk and ¥haxn 18 e

Witnesg
that answer, ha < 8ay 89,

WETNESS SiLVER:
gozyy Lo have civan ths proanbls

2y wndarstanding of 2ha

Ia maseonca 40

A<
Eizate

qus

Forasng who ked

¥ycu were cavinyg the auklor on
and had nc cgher kzouwladga of Lhat, oy
you wexa »zfarrzizg 4o Brung in this zass

cilarifiad £ha statanans.

wants o 2axvlelin afler giving

zhat, I am
aticn was dhal whan

MR, MNORTONs ZHuzusa me, Ko, Tonxtellutis,

Mz, Bowars, if T

could bs aliswad 22

ask

coupla of guesiicns I might woll ~=- daopanding on ha answess

== withdray my motion,

of quasticas.

-

And I would lika

2o ask just a zoupla

hasn®t £inighed, bui wa sser to bka hoggizg doune

. MRS, BOWERS: Mz,

Mz, ¥Wortcea?
PLOVRTELLCTSB:  Yaze

MR, NORTOM:

DALY .’:ighto

M
S e e e

Tourtallotie, will vou yiald %o

-

B

P T T

B N
a

I zgaliza ik%s ocuts of ozdor aand My, Tourialiowsn

v
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BY MR, NORTON:

Q Dr, Silver, was thero a diffaranca batwean ML
ox MS?
A {ili:tn2gs Silvaer} ML xofaxs ©to local magritudas

MS 4o surface wave nmagnizuds,
Q All right,
And what is youx undergtanding as +o tha data
bage that this formula was darivsd on, was it ML or MS?- -
Without raviewing thse article can you tall us that?

A I believe it was MS, but I’m aot zbsolutely

'”céftain: sc I can®t tall you for cartain.

Q All right,
Would thara be a differencs baetwean using ML
or MS?
a Yas, MS often =~ MS is generaily dzaling with

much longar wava langth data, MG with shorkar wave laeagth.

Q Is thara any point at which ME data is no gcod?
A In laxrge magnitudes, greater than about 7 or 7.2,
Q And do you understand how that MI~iS was usad in

* this formula, and whether or not Dr, Smiths opinion ragarde

ing tha use of ML and/or MS in the foxmula has changed?

MR, FLEISCHAKER: Objecktion, That';ﬁa‘multipla
question,

MR, NORTON: That’s wail taken.

BY MR, NORTONS t )

. - . = e e L T . Ferc e cen - au s =was
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Q Arza you avars of how i or MS was uzed in fhe

sriginal fozmula?-

o oo b vy MR B, LY B A 6 VA s Y SO e

ﬂ.{" 1 N
LN {ienass Siivar) Mo,
e, . ¥ e ] > e
2 Aza you awaza of whal Do, 3wmiths opindion Iegazee
1
\ 3 e - P . an Y 3 . - Gl
iag tha e of ) sadifsr M8 iz s: oxigioal Tanmnla was ab

ng Sima?
a o,
Q azra you awe 2 o whet . his cpinicn‘id‘mcw régardﬁ
ing tha uea Hf ¥ or ¥NST n
A Woo
Q ALL righi,
¥R MNONETN: Hys, Bewsys, L think our mokiea is !
3
wall takzu, Itz thoce kinds of assuwapiicns dhal give moanw
ilzg %o a Soxmuia iiks &his.
Uaiegs you have 3 kuowledgz azd undsrsianding of

Lol == and ¢hal was just one of the assursiions of Dy, Smizk,

f)

1

S

and I'm refoxving ko page 5774 oFf tha 4Lranserist of thass

rocaedings, whers the scoond asswpiion == 1S vou go back

o 5773; he says:

v

“Assumplticn number Luo would be thaz tha
saismic momeat can ke zelatad o tha magaiisuda,

the local magniinda, with the Xing of roliazioar

ship thaz I pubiizhsd,”?

1
- 4

Than over o2 5774 as says:

T halisvae that tho ralatiomshipy used ncow

)

+ > m———— ¢ a— A mrem— = - - ——— St . S pies S ew . f e
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has a sound theoratical framework when used with
surfacae wave madaitude, but the sams functional
formula iz no longar appropriais when ona is using
ML, tha local magaitude,®

And ha, oZ coursa, gpacifiad, incidantally, D,
Silvex, that he usad local magniiuds the first tina,

It?s that kind of undexstanding that a seicsmolo-
gist has to have to hava this have meaning, And for scmabody
to pull it ouk of the air and plug numbers into it and say
ix proves scmathing is without foundation.

MR, FLEISCHAKBER: Fixsd of ail, thaxa’s bhaen a
misstakament of fact == well, lat mes gat to the point,

‘The point is that ha has establishad two things
only:

First, he established that Dr, Silver cannot
racall from mamory whethaezr the data uwtilized in the initial
calculations included both ML ard MS, That's the only thing
that he recalls, And I'm sure that Dz, Silvar could go to
tha calculations and detarmine as to whekthar both kinds of
data wars establishad,

But the only point that has. baen astablished is
that ha cannot racall from memoxry whethar bhoth ML and MS
data wera utilizad,

The seccend thing that ha has egtablished is &hat
Dr. Siiver doesn't know how D¢. Smith has changad his mind,
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SEVAVLCR, and whall dabs e yould piuvg

both uzed,

e new, s,

I ecan’t oo

ot
ABILS BBIGRD

sall,

wha Bunzd,

(}]

And ny raccllisciicon of

ingd, with wsspech

) oo

Sacondly, with waspocd
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.
raspacs

-
.

%, g - 0
zuecwizdgl 3o

Sar 0
Bia sy

wmony o disia:

75, 45 and ML data worls

Lo tha ves

Mha dagtn befose ¥his

fes] T S pes higel
abiLing this

0 174 we widh Taspaod

Snith would prafer 30 uss one over Sha okhav.

»

ous s 22id Bhet i

- -

2 L &7 % 3
sridl Bo lilaly 4thadk

"both would give Lagliiinads ansvwers.

Trat’s wy clear reooliechion of 4ha tsstizony.

b

MRS, BOWERS: D¢ yon

Touzrtallotia?

R, TCURTELLCTTE:

Wail 2 2

should ba a fav moze Juasiicns maybe Af tho Boaxd $sn’s

cerdaia ag T
ing t¢his fozmuia with an undersSanding of its
whenr 1% should he appiled and when it should sos

That's xaally,%hs kay +o
it’s aot the kusizess of

cae geiomologist awd falk o

naeiie

.

*0 whathsr or nod

Tha guagtlon is

Dr. Siiver id capabia of

anothor saismolicgist

-

and

thiak ohorae pzobabiy

ukathar he has tha gupazrtise or 2o,
uvhether ks «an taks o formuls Zrom

0 wha

whsther Rs in his ownm == wilhin
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tha framswork of his ocwn skillz, has tha nnderstanding of
whaen to agpply “he forxmula and wnan noz o epply the formula,
sc that he caa coms oud with 2 raliable conclusicn..

I deaza’e do any good B0 arriva at &  coacliu-
gicn tha® yon ¢an’e goly upor. Aad ia spiba of Zhe fact that
he may have a difficulys time undarstanding what zeliability
is, T don’t ¢think ¢ha Board has any difficulty in undexstand~
ing what reliabilidy is.

Ya’ra talking abcut evidsnca hare upcn which the
Board 1s going <o ba abla to raly +o arrivae at a sound conclu-
sion, 2nd it's my view that we simply can®t hava t¢astimony
in the racoxd as avidancs which hag no xalilability. .JAad
the parson who doas not know when o apply 2 formula, aven
theugh thaoy. can apply thae formula, does not hava the nacessasy]
understanding or expeortise Lo prasert thad avidsncg bacausa
the conclusion is subiject to deap, duop doubi.

And while that £o soma axtent may go to tha
weight of thae tostimony, again you hava an evalﬁ;tion that
you have to maks as to vwhether it is so ~- it lacks so
much raliability that you simply can®t allow it in tha record
at’ ally and I xeally think we're in that positioa hare.

MR, NORTON: Excuse ma,

Mr, Flonigchaker, I think I may giva you a littlae
sd§bort hera, if I might interrupt for a mnmantc"“:

MR, FLEISCHAKER: Can I coxzact a migstatement

awar

- acm = tre smm et B el B - b S o
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¥R, TLEISCHEAKER: My 2ugoilacticvm iz £iczaxr aow
ol 4§ A

w0 Sk wea oF Sha XL and

with resgond

F st 04 -\nnﬂﬂ’ 3
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i--.\ o wa k> s wa i LY
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~on O

equatics now, Smikli*a

iz this equaica,

V)
)s-" o

a mera d ik Kl

But in oither case ke viswed i¥ as nwimg a

usafnl aguavtica,
And fineily,
zaally iz whal iz

Would: ha vse Ehe formnia?

wey? -,
That, I ¥rizk,
has o ba answsred hare.

Staff or the Apn

2ot have he

daronstraied

this nmuay 2imes in the past, and thavefoze n

and oupariisa,

18R,

FORTONS

cn vahat Mr. Touvialletie hez sald, T chink
And I £aink it has 3igeiSiconce iater ian cha heariand.

Welra “zansposipg tha oz

e o

IE o ukilis

acuation,

nion? Does he hava dhe encortise?

licent hag demongévana
raguisite auportisa, Ind

that ag nag wged the formulaticn very wuch liks

~rreenae

WAt B e s S NS WS A SO J, S A AR & Yo s

.:\aa x\\\n 0-7-‘ Lrage

— “v.i
cpinlon was thad you i

¥L voutd use a psmmuiidion,

Why? UWiad dai

)
&
£
0,
.;31
()

is ¥he zowiton ling quastion that

and I don?s baliezve thar glihor tha

av

ad Lhad Dz, Siivoer dcas

Talla

asd, I {hink Thay havo

has ¢hd oxpexrisnce

i

s, only commont I havel

L-
1
0

Bouwans,

wa'lna Lransposiag,
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.-

fyalidity”, Ag I undarsiand from my 1

“Ralizbility® 1s you get the gsame rasmii ovexr and ovaer and

sver again, and that zessuli may bha valid or iunvalid, And

Yyalicdity® iz tha guasticn of whethor or mod it’s mzanivgfrl,

“Foliakiiiiv” just simply ne2anz if yor usa tha foomula ané
pump numbars izto it that vou gal 2hae sama answer over and
ovar and ovaxr., That®s zaliabilitly.,

I thinlk lir, Pourtaliciia’zs comants wara wsll
taken, axcspi tha woxrd *validity® shouid ba subastittuted fox
tha word “"reliabilizy®. 2rd I den’t wani o 3kazi oubd this
crogg-aamination using tha wroag wieade

and mayba we could nsk D, Silven,

BY M:Ré KORTCON S

Q If you awitched the word “validity®™ Tor

“raliabiiliy¥, weuld that maka a 103 mora sensa im the 1iaa

of Mr, Touxtelloita’s gquastioning?

a {Witpesg Silvex) Wall, +hat distdncticn iz
vary g¥cd., Youfza afzezr valididy, 2o £ar as == apother way
to put it lis pracision versus accuvacy,

Cans could plug the sama pumbers izdo a formula

' ‘and gat praciscly the same anawax cach Sime; dbuk i£ Zha

aumbars yon put in wara way . ofZ, then your amsowracy would ba
way off, or your validity. So the critical #himg in mv mind
iz the input parameiaws o %ha eguaiicns, :

{Tha Board coaferring,)

iimitad salienca coursas,

corevwasteny

. m—een.

@ L smesmm mesApsmam -
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. 2 .
13
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654
MRS, 20UERS: I%m ooimg o stand oud with a
pyenpmbis.
esogrising ha €iffiguiny fhat she Joind
Zobarveners haws inm o alag wiktaosood, Bue 1::4;.32;105 i
CEy '..b
helr ssscuxaes, walis woa rzcoenine thad bu. o is ncd
. * ‘I’J
profosvicozal asinwoicglat, wa hink tha% ke has doun 3ows
Faty

remevork ir this area,

And oo She Doticon will k2 dam

N8 n nee

I’.".Ro T?..a: J.QCE:‘:KE ALY o
Sn ths estimony's im?

WYERES:  Righie '

£

2’-‘-..'.5 ©

HR, FLEISCHIREBR: Coods

{HRersusel,
pravicy "3.y s:a::!;ccl Re

5‘..

J:mu: Iz z:a."'s‘@..m::w Eazhiled s

4!/

nt.m!cm. 48 was 2acgived

MR, FLEISCIAXER:

’
Ry
.

Jolat Intervarcra® Butibis 50 2 wap vhich i3 a zadugtion

v _...'

the exiiibidt viich i3 on ¢he ozssl,

(heravpon, Cha docum
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in avidence as Joint Intervepors® Exhibit 50
MBS, BOWEES: Onae othay pcint tha®k I abweuld have
mada iz ¥hat whon 'we arae considerisg ovicdenae. having this

- -

3penacrship, it vexry definiitaly will go to dhe weignb of ihe

>

..

svidence,

MR, FLEISCHEARZBR: I offnr that inin avideoncaz.

MRS, BOWERS: Well, jei ms check Sizst with My,
Noxtcn,

You had the noticn dealing with ona vardt of 49,
But I thought when we started out thad y&u indicated thare
might ke more than ona parg,

MR, NORTON: Nc. Tha® was, ouvry medtion 4o sizike
was basad on the parés so spacifisd, We have no objaction to
tha Zamaindar of it

Although I an a 1igtia ourious thant thags are
beaing moved in before thea testimony, Nermazliy they are doza
affer tha “estimony. Bui, you kntw, thera zeally hasn’t besa
any foundation 1aid, but 7 don't nava any doub® aboud the
fact that the foundakion will ba laid,

For axampls, now he*é oféering into gvidenca ¢his
new axhibii, and I haven’t hsard a wowd spokan abou: it, and
I assuma i'm n0% going ic objeck to ik, but I would just as
socon hear goma foundation.

MRS, BOWERS: Well, vwe would przfer sema foundae

tica to0,

e ww
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mplala Mow Im aclk sure ~- and meybha You <an refyvash

my xenexyv oa Li «e yheon 45 was offsred vou lmmediadaly wads

a 'poind, Mr. Norbom, thed von had & soehism withk id, Ard

PO G ietpt YA e et ———
- T e > aA O

- > » N -
80 Af2er antzasive dlycuesion we have Jdobesrminad Rnal yous

. mosion will be danlads ‘ |
- . But I dom’t thiak thad »s doek a 2o3idion on E
) é admitting 49 iato avidensa. E
3 '
MR, NORWONs Righi., !
‘ ‘ T And wa objiact ko ihe adnisslicn of “had poxtica
{ | wa hava movsd %o sirika, |
Pl Aznd 1 prasuns, howaverg if von ;‘3&\73 ‘.zb’f?eaz:::'gled
{
;- |7 my motion ko sirika, veu would cvenrale oy obiession %o igs
’ " adiidittonca izso svidancs., 3Buk upon SreszecyaliisaAlion va mAY !
@ s ranew our mobloa, i
g 3 T MRE, SCWERS: Well, oth 49 audé 5& 9. ;
o MR, NORTONs You moan both 33 azd 499 i
’ - . '
L - MRS, BOWERS: Well, 40, T thimk, va¥ adnittede |
" Thora was 20 objsciion by anybody o 48, Tt E
. ; | Well, o glear up the zTecozrd, 43 and 49 ars :
i
s || adnittea into evidanca. .
’ !
y g {(Vaeraupon, the documset | |
{
5 b pravicusly BATHOS AS :
2 . dodns Zadazvaronas® x.h...a:«i.';
2 o £% yas eamﬁaé’ in e‘?:—lv:‘sanc:i;oiw

MRS, 3CWERS: We rdcoznins “hal vor'¥avs sesazved.

T
-
-
AP irepay-re-tgrasmpaprpmzapeyyey
e
s & westre
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How, 50 has been offarad in avideass withoul ==

MR, FLEISCHAKER: Z°il Lo hapsy 30 iay nomez

— 1 T ——

L PN Y

fonrndaticn,
DIRBCT SXAMINATIoN  <esuvmed)
- | BY MR, FLEISCHAKERS
c
L 3 Q Dz, Granham, diraecting vour atiantion %o Joint

Iatarvanors® Bxhibit punber 80, which is placad hars cn &hae

u

easel, aza yocu famiiiar with this scuemaliic?

{ A A{Witnass Graham) Yas,
1 Q Could youn describs what -t dspiets?
i A It shows wia sevaral iinas of gacicgic and gao=-

1
)
A
H

-l

physical avidenca, the fundamantal crustal plakas on the

1s gurfzca of the garzh and thelr boumdusnias, That’s veat it

1. || shows,
: % Q In your professional opinicn, iz it a rsasonably
g accurata dapiction of that subjacu? ‘
1 b A At tha.scala thaz it showm, yes, 7Thera arva ;
™ 1. caxrtainly complicaticas in local amsas, bHut this is & wideiy é
2 published wap, It’s baan publishsd by a numbenr of diffarant
2 2 pacpia. 1
PR 5 This particular varzieon I boliave is in Bruss 5
« és Boltfs book.
2 IR, FLEXISCHAKER: With that foundadicn, wa will
Q]l’ 3¢, % move Joint Intarvnn?xs Exhibit aumber 50 in avidenca.
i
o

e -
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{ *  Brucg®s book, io ahat corzach?

v ¥R, HORIOM: I'm sorsy; Im ash

g

quasticns. = den®d think

attorrays

- cgnveme -

-~

BY MR, NORTON:

v e a

1 I ¢ You don’: Xnow?

ramree ae

o

& kas tho 2ighd v owanive his

-

' y:\ {"itnass Grakam) Thad’s my crdevzizanding,

1

+ I swhof Tavid zeaide

i 4] Zut you dor?s know who prepazsd ie?

2o A % don’e kaow the aviist, he repiee dedtlon sowpany
2 ' Q Thoza AXTCWS on Thora, whalt do yeu z;zém-a aboud

a " thoga arxows? Do yeu kaaw iF Shess ars agouws aEoky placad o
2 there, tha black aszows, fIem any raproduciion? Iave you

% comparaed 1% with vhera 1t was zaprodused £xem? |

ot A I nave pot mede a side~byezide ceuperisen of tha

T v

'
I'Yd

2

H
{
1]
{
i
i
P23 MR, HOXRTONMs: I world like to veoln 4izg just a
:
4
i coupia of gquastions,.
LR
i
X MP2, BOWERS: Co aband,
i
VYGIR DIRE EaaMIyasicy {iesumed)
[ ’
Y . 2Y MR, MORECH: -
}
! Q Wiho prapared 187
" ) (Wilnoss Guahoerm) I ballevs Ravid proprozed ik,
Q 2 iowvaxr prepaxed 1w
' A = Yoz cexmizsloned i€ ha producsd dirastily Srom

¢ W wittoss

I would lika ¢ heay anguara Srom hae witness.
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"41f I may explain, I think the

oxiginal versus the Zapreducticn,

Q Havs yow comparad the origiaal from $tha repzoducs

A That’s what & just staksd. I have moi.

MR, HORTCMs Wall, Mxs., Bowexns, 2 the basis

P A Yy

of t¢hosa auswars wa would have ©n obiact %0 i&s baing moved
in at this tima,

All I understand iz that scoma upiuswn z2tdst ~e
that it’s goms unknowa arkisgw’s racbnatxuctioa of scmsbody
8lsa’s draviang, and Z don't think that’s aay basis Sor admite
tiang an axhible whatsoavax,

MRS, DBOWERS: Well, lat ma ask a coupla of quas=-
tione.

Iz what you bave ba2n handed, a noxmal size
sheat of paper, is this an idantical copy of the swun informa=-
ticn in Dr. Boli®s book?

MR, FLEISCHAKER: This 1i pot 5 xsrox of Dr.
Bolt’s becok,

My urdarstanding is that it is az idontical
rapresentation of what is in Dr., Bolt’s bock. But I zhink,
important question is to ask |
Dr., Graham whether this is an accurats depiction of thae forcas
and the things that he expacts to axploin, zad 1£f in his
profagsiocnal opinien it is, then I think thet is sefficiznd

to support tha introducticn of thig particulay axhiixit inko |







]
3

Ol
[+

meb23 avidanca,

. I2%3 nok rogulzed ¥hak it bo  an ouack yopiica
; 0f Dxo Boib’z., e den’t have o preve thad,
. , Uhat we have W0 prove Ifzes this wiitness s

A

vhothar in hls vismy AL is anp azeuraie rapzassniatiin, dapige

o tion of tha tschomic forces that ho% golzg o disemnsn.
’ Mr3, ROWERS: M2, Wouwbellionia?

! MR, TOURTELLOTYE: Walli, L think technically

Mr, Nozton may Ta righe Zxom the iogal shzadpoiat. Oz the

s

othor hzmd, I would imagine #hat this is baizng S£fcrsd aok

P
1 : for the truih cf the naiktar asaarisd, hal iz zo¥ thal ¢hera
i1 15 any-big avgument abeud whothar tais map iz » azp tkat is

|- the canter of coatroversy, but wkelhars ittg raing ‘offarad

4. If up only as & watbkar of roferancs Zor Zhe wiinass ¥ maks an

wo W Cavplanation of movaran® of fastoaies., And in c’nm' sagaxd

(o - I wouldn®2 have any objzstiom ¥ 14 helsg aém:stxﬁijdo

o . But whather i®’s cftewad up fior i*.m; v vt of ¢ha
el mqétar asgaried or 0%, I guprose is o majiow *:}, L5

1 Plaischaker van tell us, o '_':j‘f’

a . e MR, NORTON: Exgouze m3, Wrs, 3cs "@?’Bo

s P Mr. Tourtelictta I thini stated ae;';:-v&y wells X

v

2. || éen’t heve any parbiculax objsctiens ©o this &Jx”‘bi.&'.o it

a0 f7 77 deesn't hothor mz rsally wvhathor 1% comss ia o.c prTeT AN

5, :,-’ 3o S e 'Th@ p@int iﬁ (&&'{; Wy Bmﬁ cam ..»,hgﬂ:?‘-‘.?
2 s g
EXT R IS bt
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MR, NORTON: Getiing back ¥o what I wes saying,
#Ars, Bowars, the prcblan ig tha praczdzat of Laving no
or a vexry sloppy foundation for lstar decuman®s, Aad if you
it hack and don?i objact now, then you ses €0 22 houspbiag
that kind of practice. aAnd I wand & make b rary claay thai
wa are not going to0 allow this; %hat a pxopsur foundation has
£0 ba laid to gat decuvents like this into avidenca,

You can®t just brirng in a pizcs of papar thad
somabody {hinks is a falrly closa approximaticae of someona
else's bock, In any evant == wa'll withdraw ouzr objection
o ¢his oxhibhit goliang into avidenca. But I wonld caution
that: if scemathing becomas more critical we ars not going 4o
withdraw those objacticas,

MR, PFLEISCHAK=ER: All xright,

. MRS, BOWERS: Well, ths documanit whicii has boan

" idept:ifiad as Joint Intarvanors® 58 uill ba adnitked into

evidanca,

{"lawszaupon, tha docunens
praviomély BRIZREG ag
Joint Intexvannys? 50

was zecsaivad, in avidance,)

MRS, BOWERS: Ard o ceourse ail of #hiz, as wa

". said sarxlier, is subject o subsaquent: notions.

I3 it pessible to turn that so thei poople in tha

audienca can follow, since we @ach have a copy 9L 1?2

-
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¥R, GUIESCHAZER: WG

Al

3-Re-d - ~ »
Tha maxke i3 swifliciend, at tha holicon,

tion on Eha blagk apd wvhile.

MTB, BOWERS: Alil mighbe

13T2ds Blny dobs, asnd voicancas avs 247 spiedla,

.
ana preshy

for puvposas oF ideniifying the

biachk and whitz,
DRo MARTING Tousoe 235,
Thars aza grgen doks o
2asale

Thevirae all hiack doha on the

Iz Thars a distinction bativsen Shoza?

s (3] - - - .
L golor oodédnd? Fes, you oan

- -~ oy, Il waln 2y o ey o,
L nriiove ehal bhkg dlobiu

) L)

- ~ 3 . . 2.
Cnohliced alan, My, Pleischekor. dhah L%

Yoo O L] t
EN R S 2 - ay<) o
CA S Rt BN AL h}.o\"}- BALHA @3-

-

and chesa

I donfe ehinkn that e golor cuding 1o eosanbial

L Y} weus, 5wl y alr 42
distinedive magksd on thoe

black dzis on he
copy in fzan® of mo.

What I 8¢9 wp 2hors

iz zed surroundad by black and green and blagk. I oarly see

tuwo diffarent cizas of dAsts on the eouy I%9ve Jod)

MR, FLUISCHAREBR: X thind:

the sasel hawe, what it i3 is ths goze

zona and *hae valcarces azrg ¢ha

zhat iZ vou look ad

sn Aot 13 4ho enrdhaunis

3 azen and s bineh ded

izsida of i, and thoge depicht ¢he Yolannoag.
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littie black dots zight in tha micdle of them, and thay axve

DR. MARTING ALl right.

Thaa vwhat axa tha klack dof:is without the gcoon
around tham? Oz am I gaeing thines?

{Langhtar,)

HR, FLEISCHAXER2: I thiphk thad you'rs aselng
things, Dx. Mazhinm.

{(hauvghter,)

DR, MARTIN: Whak X ses iz a corcanbrablon of

grsan, and it looks lika black do%s. And wanat losks iikas

black dots from hers aza raally grosan dot;o
MRo FLEISCEARTR: 7This J3 roally hacomming contrc
versial =- .
DR, MARTIN: I gaa dols ix fxoat of nmy aeyaes, and
I want o kaow what thay aza.

¥R, TOURTELLOTTE: The graen dots thers have

dapicted in the handouts as baing ~- whey luok like very
small dot3. Then the orangs dota ara depiciad »n 4ika magy
with red around them, and thay’ra dapictad ca ke handouts
as being tha larger dots orp the map, And that®s tha diff@é-
enca,

Tha laxgear dots ara volcenos and dha smplilexr ones
dapict earthquake zcaas,

DR. MARTIN: All zight.

My glagsaes #all ma thara ara thras kinds of dots,
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¢ational and profazsional exporianca?

fha Uaiversity of Caliﬁcznianaaékelay; 29543 Phobe Zrom

. 5188

You ¢ali we fhara aze only Swo:r ond Im satisiizd,

ung, BOWERS: Do yen wank o procusd; 2w,

Y At st a el I ARG E

Flagiochaken? y
MR, FLEISCHANER: HYas, a2’am. '
DIARCY BLaMIMATION [Condinved} ;

¥ MR, FLEISCHARERS
Q. o Gzahag, would yor planse sumnprise your !
‘eddba@gsnal and pzefossiozal ayparianca? :
A {Vizncas Cranam) ¥Yasd. ;

I have a Bachalors dagzes Zrom Iadiama Uaivszait%
ehtainad 3a 2972, I hava a Xostars degraa ond Phol. in i
gadlcgy, hoth okbiained Sxom Stonfondé Univezalty im 74 apd 745
respectively. |

-
()

Sineca I lafi 2terford Univazsiiy I°ve heen amploy

K

ed in two capacittlas: £izsk irn 1976 by Buxon Production

Reseazch Company in Housion 33 2 Xosaarch gaoldglist, and

-~

having-left thsxa and sinca that Cime continuing Uo the

LS XY

prugont, X%¥s basn an axploration geolisgist with Chavron,Usa

Ly

iz San Francisco.

Q Dr, Silvar, could vou ploage swmiazise your adue
. a

{Hiwnaeas Silvar) I hava o Bachalors degraa Szom

Scxipps Institution of Ccazncgraphy in 1969, I 4id peak-

doctoral work at Scripps Instliublom, 1969 and 1970,

‘e e e b
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I wag with “he U.8, Gaological Survey fzrcm 1970
to 1974, 2And from 1974 to tha pregscnt I'vs haecn on tha
facully of ¢ha énivmrsiﬁy of Califcraia, Saxdi Cxum.

Q icw Dr, Graham, wouid vou nlaase sumwxica tha
testimony that vou have submitiad inks ovidence in this prow
casading?

MR, NORTON: Excugs g

Bafora wa procaad with that, am I 40 underatand
that theza gentlemen ara incorporxating sach otheor’s wastincny
as thair cwn, or ava we suppcged +0 orcss=axaming thon indie
vidu&liy? o

MR, FLEISCHARXER: You can crous—examinag them ns

you pileasa. Thsy are not incorporating thalr tastinoay o«

gathar,
BY R, TLEISCHAKESRS
Q Okay.

MR, FLEISCHARER: Iwi ma go off tha recozd for
. one sacond o got tha projector ou and gat scrié of sat up,
MRS. BOWERS: Fiaa,
MRo PLEISCHAKSR: Thank you., o
(Pausa.)
¥RS. BOWERSs Baefozxa you skart, D, Grzham, this
has coma up with othaer slldas:

Fexr our racord it's incecmplets if you say “heza®

or *thers®, You krow, there has o be an ideatification,

o
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At any tinmg congarzizg ¢hosa things,

e

WITHNESS.GRAGAM:s ORkay. 2712 Sry o wasch thad.
migiae have @) 2olin ne 3long.
H3G, DOWEBRS: Wall, youll
watihers.s
BY ¥R, FLIISCEAMORS

., R Al30, Di, Grahom, yoryr siidas I

correlatad e &hwy Siguves in your fosiimeny.
A _.ﬂ'}:i.t:.zcass Graiham) I%°11 euplaim ik, 7
" Q z.l.nd would you identifly e Siguzes in theo ookl
mnny when Sha siides come oz for puxposes of &he rowozd?
A Yas, I wlll do hai, '
Q Thunk you, U ’
2 Morhars of She Soaxrd, tkis merning Z2'Q like wo

lay out for the the copcluzions and the bases oz the conclu~
sicns that ars put fowrtd in my Suskisony. aArd »had 194 1ikae

which

o do is lay this ouk mowe or icss iz the fashion iz

P8 cccurred. And I waad €0 do hat 30 give yow sowe sozi of

«

faaling forn dha thought procaesses £:2at weze Anvolvad dn eurme

P

ixag to thoss coanclusiosng,

.+ and o that end, if-I sey onyihivg Hhat scems

“unclear in any of my zaasoning, I invida you €0 'cGupaticn me

[ ouam,
.

sy
*

C eswmes -

Tt dt® A
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How,'Mr. Tourtellotie was cgorzect, I think, in
his view of this iilustration and this is whore I°4 iike to
Stazxt. |

MRS, BOWERS: By "cais illustration,” you mean
Plake 507

| WITNESS GRANAM: Yas,

It'ac going to zerve casically &s a point of
departure here and sort of a point of referencs. An& what I
want +o show hera is thaé this particular Exhibit Number 50
illustrates -the basic crustal plates into which the surfacs
of the earth is divided.

It has 5e§n 2 widely published nmap, based on a
large data base as ycu can see from the legend and the spéts
on the map. And the thing that we'd 1like to liook at in
particular heré is ‘that the San Andreas Fault Zone, noted
here on the map, is the fundamental plate boundary between
two great crustal piates, the Pacific plate and the Nozrth
American plags. -

2nd as such, over phmhaps the last 30 million
years there has been, by published accounts at least, 000
kilometers of slip between , thase two plates'in 7 sense such

}thaé the ~Pacific plate is moving this way, thaz is, to

here a fundamental crustal boundavy, the San Andreas Fault

systen.

LN

the northwest relative to the Noxrth American plate. So we have
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¥Now ot the gcale of &t

ghavracterimaticn. The San Andvess scons gosd a3 kis funda-

nen we atare o ook at the Sap Anirzes  Pauld
gystem i daball -~ zad I will move here 0 the fized siids

”,

wiaich is, I kelleve, Piguors One in Bxhibit B in my teszimony.

18iide.}
Can everinedy see thad?

- Okay, as we rove 4v the San Andreas Pawli system in

s,

A
detail -- and hora is the San Andreas Fault Iore in pawticnlar

-- %Zhere kHave boen several unrezolived sontooversies and I

zelieve scne of these have keen bzoucht ¢o lighs alraady in
tegtimony, rparticulaziy by Dr. Jakag. I°i zaview those vezy
briefly for you, and they are this:

There Seemg ¢o be a Jdifferencs in the anoun® of
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lateral 3trile-sii
. . >
& lire 1ikes acrecss the Trausverse Rangas hera, south of shis

arsa, the total strilke-3lip on very o1d roois, thag is,

[

basement zocks, wocks in exesss of 18€ million reazrs olid

is about say lass than 200 kilometers, In coatzast to thas,
the offset of basement rocks newihr of the Trancverse Ronges
is mow2 like on the oxder of 500 kilsrmeders,

‘Dr. Jahns and many others have noned éhis dig~
Cr2pancy, w@y shouid it ka?

A second poing worth nowing is ¢his: Now we’ll
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look just at the ground north of the Tramnsverse Ranges oa the

Ozl offgzer of thesa

[t

o

leffL gide of thls figuze. 3And the
very old basemen% wooks is, as I gaid, about 500 kilometers
from 2 peint near the boikom of the 2an Andrzas -- of tha

noint west of
&

¥

diagram easi of the San Andreas here %o
the San Andreas wp n=ar Point Arena, akout 600 ki;cmeters.

In contrast to that, rocks about 40 millicn yeaxrs
0ld, Eccene in age, near gay thae letier "z2" her: east of the
fault apparantly aze offset only to abont the latitude of the
word, "San Gregorie," on the weuzt side of the Saﬁ Andreas.

So again we have a discrepancy here, akout 300 kilomeiers
for these Eocsne sandstones vewrsus 600 for the total offset
of basement, |

Similarly, there are other well-astablished San
Andreas crust fault ties similar to the Eocsre ies I just
mentioned tﬂat also suggest considerably less than 60C Xilc-
metsrs, and all of those ties are estailished south of San
Francisco on the San Aandreas Pault,

Now there ara several ways that you could account
for this discrapancy, for both discrepancies that I have just
reiterated from previous testimony.

And one of those -- and it's a vexy intriguing
idea -~ is that -perhaps this excess strike~slip, 300 kilo-
meters or so, might have occurzred on faults other than the

San Andreas restricted but other faults on the San Andreas

2= e s S P
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Faalt system as a whcla, and indeed there ¢rve 2.avskeyr of
cther faullts in the Coast Range? Lhat have bhasy well mapped
ovar the vears and san Bs Zeou On .any aunboz of Califozaia
gaologle maps.
» .‘\
© o thiis was thae situatiocn as i ziced inthe
sariy-i9763, ¢haet is, we had this dliscrepanay, thare had been

some speculatica as e how we gaunld ao

hut no ©ixa a

It was in 2972 that ¥ aryriwved ai: Staaford in

graduate scheol., 2Aud afher locking azound & bis, I aecided

o txy and addrvess this problem in a doeckoral dissszsasicn.

And g0 the guesiion azzises, bcw do we go shout

seeing if thare trike-slip on any of silsga other

faulss that are Y150

iz any 3

jated with or ﬁhaﬁ are ak 1ea mowa

or 1essxpa;ul¢el, gimilar in cna.acteﬁ, o ¢he Saz Audraas

in the Coas® Ranges.

Welil the way to do if, ih ocouzved o me, vas
the way Lhut tha San Anar°as hizrozy oF rovemant., litsslf is
o attacked and succeesfully attacked, And thas i3, we go o

@

S X EC Rx 20 S r—a——— b

“a favlt liké"this and we lookK f£or rzathsr distipctive, i€ .

poeaible, unique featuvres that abut cn tha fault znd have keen

£runcated by it., %We go tc the oubcz gide cf tha fauvli and

see if we can £ind those distinctive or nopu*r 1y .unigue

arlc.

3'()

features on the ozher cide of the 3 ZF we'éan make that

correlation, if we can £eel gend about thaz coxraiation,
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then we've got a way tc constrain the amount of slip and
also the timing of .that élip on that particular fault.

Now as far as the San Andreas goes, perhaps the
moszt signifiszant paper, early papsy, was ona done by kwn‘
Richfield Gil Compsny geologists in 1853, That's Pail and
Dibbige.

And in that paper ¢they suggested that the San
Andreas had, indeed, experienced that sort of largas scale
strike~slip and pointed ont several pozsible ofiset pairs.

Despite that suggestion, it was not until I'd
say at least the mid-'603 that papers desbating ¢hat point
because infrequent in the geologic literatura. There was
considerable debate until that time.

The way that the histozry of movement of the San
Andreas Fauzlt has been established, then, has been an incre-
mental sort of thing. Aand that i3 that individuel woxkers
or teams of workers have gone out and looked for spacific
points, made those correlations and, over the period of the
last -- I would say the period between 31553 and some time i
the mid-60's, encugh of these distiactive cr unique points
had been accumulated that the concept was accepted widely
in the geolcogic community.

So this is the approach that I %thought I‘Qould
take on faults out here west of the San Andraas.

So I started to focus on an area escentially from

A et WM RS o . srwee s te e
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Foenteray gouth o zoughly San Zwis Sbisps where we are fcday.

and the 3an Gregovis Fawli luself lise pemdpheral to that

18]

point %o cne of chuse Dight sow.
Zn the arsa along the San ¥akes oou3t, have
marked San Cragozio. .this is juad acuth of Saa Franciscs,

cn the west aide of ths San Sragorio Faull cn land haere is

9

.
S MY S BT T AT A s F8S A

a two-mlie thick siucoession of rocks of Craizceous ‘age,

that 13, zoughly 60 millicn vears 0id, 65, 78, something iike

hat.
" H
That cwe~mile thickness of roalka is fotally ;
sakncun immedlately o -the east of the faule in zhe Saata .

-

Cruz Mountaing, aAnd Lhis two~-mile ¢hicknoasz of Cratacesus

N gr s o

reeks immadiately butis up againss tha San Grsusrio Fauil

and is ctruncated by it.

- i Srerd

At zhe sane time, locking afs the otiher sids of the

e

fauli, anothe»r sucpassion of rosks of about equal thickaess,
'8iightly younger, say £rom ch 55, 60 million yeaws 0id us %0
ag young as perhaps 25 nillion years old, ara rapresented

have. A great thicknass buf, again, as with £hs gther case,

are totally cbsent on the wast side of zhe fanl.

: . . ;
MRS, BICWERS: Dr. Grzhaw, whan you 3ay “thickness.!
i

ars you talking‘about widinh or dapih?

WITNESS GRAEAM: .These rocks have buen tiltaed,

-
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so that to leck at them now on the ground, tney'ze iaid
out at an angle, But if you were to zdd ﬁp *he total werticel

thickness as they were originally deposited ag flat iavexs,
¥

they represent a 3eciion pevhaps scime 10,0092 faqk in thiskpass:

It's a congsiderable body of zock.

So these kind of relaticnships, that:is, the
sort of marked contrast across the fault that you see hexe
is exactly the sort of thing that tipped pecple to the possi-
bility of majox ?ight lateral strike~-slip on the San Andieas
Pault proper. It was that sort of ralaticonship, then, that

started me to wonder whether there might be thai kird of

strike~slip oun thls f£ault.

MRS, BOWERS: YOu’ze pointing to th2 San
Gragorio?

WITNESS GRAHAM: Yes, T

At the same time, Hiil and Dibblee in that piro~
phetic paper in 'S2 that I meaticned,; talking about the
strike-sliip fault on the San Andreas, nad speculated on
several other fauwlis that are similar-in character o the
één Andreas as possibly also hawving strike-slip but which
they couldn't document at the présent tims. And they, in °53,
had suggested that the San Gregorio fault might be such a

fault.
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G I had reaéons, bazed con these gzologic anomaiies,
at lezast to ne ancmalies, and #ill and Dibblee’z eamly comment
that this £aull: cughi 4o ba ona I Xkeep an ays on, a8 well as
the: others I was investigating.

-

Az whe same time T Lecaure gware of soavaral other

e
e
|3
o

(¢
%

pieces of information that were emarging at about tha
‘and ‘those are these:
Alien Cocper at the Y. S. Geolegical Survey, with

some others, had mapped offshore using seismic proiiling

- methods, the nortawvarzrd extensicn of the San Grecorio Fault

rom San Gragorio up onto the San Andreas near Zolinas north
of San Francisco., This eztablishad z tie 0of the San Gregozrio
Fault to the San Andreas Faulk.

The onland section of the San Gragorio Faulz here
pointed to had been maépad fox some time, At arout that game
time in the mid=?70s, Gary Green at the U, 3. Geological
Survayr also doing offshore profiling, had mapped the San
Gregorio Fault extendiﬁé gouth across Mon:erey Ezy toward
Carmel or the latitude of Carmel, )

A fault has been krown some time on land here at
‘Point Sur, alsoc at San Simeon farther south, and also at about
that same ‘time, Holly Wagner put oul an Open File Repcrt at
the U. é. Geological Survey, again using offshoya profiling
techniques, documeniting the existencs of a large, continuous

fault zone along the coast out herz 0f£f where we are having:
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the meeting hera today. This fault hiad been reported alse a
covple of vears esariiex by two geonlcogists from Shell 0il,

b'
t

Hoskins and Griffi:

I notzd all of these z2eguonits and despite the

O

S

P

fact thatlin datalli, connections héd not bzan eustablished
between these long mapped segrent:s, and welre talking about
segments that were fairly well defined on the cxder of ten‘®s
of kilometers in length, key braaks hawving not been
established, for instance, between the Sur Faul: and the San
Simeon and batween the Hosygri and the San Simeon, despite
the fact that w2 had imperfect knowladge in those areas, I
thought wouldn®it iz be extraordinary ithat there®s a chaance
alignment of so wmany vary long, continuous segmants of favlts.

So this further caused me to want to lcok wery
carefully at the rock hodizs at eithe:r side of his systen
or I should say @longate fault zone along the coast.

This is a difficult problem hecause there aren't

many onland exposures on the west side of the fault., But still

"and all, I took that tack and combined with Bill Dickinson,

who is on the faculty at Stanford and is my co~author, wa
arrived at seven sets of geologic features which we feel that
here ‘'regionally are distinctive in character, vhich we fieel
giva us an estimate of the amount of right laterzl strike-
slip on an inferred, through-going system encempassing all of

these elements.
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eb3 . . ; T want o move o the next 31idz hexe, and alsgs 1
’
- . {
. a figure cn the asel, :
O :
T 3ot lmow Rouw wetre golng to do €z ia dha daxk.
: MRT, ZCUNES: Well, latiz foy fo vwn sowe dlghus o
on. Fhis may bs vory distinod. ;
w ¢
. )
(,* ey @ "
iS.'.’.’.C::En) §
) WITNESS GRARAM: Let w2 iantroduce thuse two Jiguresd
5
The slide o2 the screen is Figuws 7, Bkiachment 3,
Tha panel ocn the sagel is Pilgure ¢ in Atzachment B,
1 Now on these two illngtrazicneg I have laid oui in
1 *_gxaphic 2nd mep form these seven paing, and I intend o diz-~ !
i". cuss these in some detall, zagain to glive you z <ael fox the i
» , L4 ;
" nature of thiz cerzelaticn thait Ifwvwe wade, but :here are a
@ 5 " couple of renmarks I need to make Zlrxsd, prefacing that dige
i cussicn,
. The first iz thiss:s We had substantially arxived
1
.- at these offset paixs I beliileve scme time in 1974, Wa nnde
i H
. our conclusions known I think to the geologic community here
X0 : | in California whe had been invoivad with vazicus secments of
. &
this fault, either in late 1975 or early 15735. The exact
iy ?
; . ) 1l date escapes me, )
v 2
on Bill pickingon and I;teing interzzied in this
Selm
o problem, circulated a letter awmongst a group of perhawps AT i
Lo
PR b, - professionals here in the State of Califowniz wio have been
- “ ‘; 21 ’ as
- . » . . . - - '-.-. A a: .
E . 25» involved in one way oxr another with all aspzacis of this
: A , .
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problem. We invitzd them to zome together at S:zanford for a
day and just scrt of have an open sesgion, discissing what

we'd seen and tey and tie these thinge togetner. And a number

X

of pecple wars thera,
T think +his was the Ffirst itime I had presented
this to other cecople.

These ccneciusions then appeared in a2 more widely

publicized form in 1976 in my dissertation in March, and later

-that year oraily and in abstrzet form for the Mational Meeting

E

of the Geological Society of America in Denver. Ané since
that time, 1975, we nave put ouf: our ccaciusions in a couple

of other furms, including the Division of Mines Repore, just

‘releasad, and a Scileance article esarlier this year,

Now as far as these specific offéet ties, I wilil
make a couple of other prefacing points, and tﬁpse are theses:

Individually, we f£=el that any given offset pazir
of ours is probably no£ sufficiently unique or distinctive
to0 require major major strike-siip on the San Gregorio-
Hesgri Fault Zche as we're using it, Iowever; we have
assembled seven pairs oi thiangs which display a common ofifsat,
We feel that‘this would be a remarkable- circumstance if it¢
wexe purely by accident, and we £2el that this coiﬁci&ence
forms a‘compelling argurment for strike-slip on this particular
system, and I would again point out that this is

exactly the kind of reasoning that has been used to document
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by erosion and arae absent for that reason and that, too, gives
Tise to a cartain degree of wnceriainity.

%RS. BOWERS: I'm sorry o intersupt. IF this is
going to gc on for seme period of time perhaps we shculd take
a mid-morning break now,

WITHESS GRAHAM: It will, ves,
¥RS, BOWE&S: Well, I'1l1 sav ten minutes.

(Recess.)

-
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MR, FLBISCHARER: Moz, Bovers, Lor dhe:zeaord,
- - - 2 oy - b -". - Smae
Tf@ 1ike oo mote vhabt\Joindt Iptesvencrs ave giving tUc moe

-

copies of Bxhibit Mumbex 49 Lo Mr, Dloem. Suo I think that
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nompletes- the suondizsion, ‘ v

3Y MR, FLEBISCHANDR:

) Dr., Craham, do von wWant Lo continus, plszasa?
A {HWiznaess Grahan) Having made kefors the bzeak

 ‘gome statement sof euplanaticn of this offses display, I want

o move t¢ an axplanation of these vevious ¢ffset pairs, again
to give you' some idea for why we fael th%s clala of curs
zagazding large-scals stréke—sliy iz 2 good one, '2§is‘may La
a bit of a juggling act becanse I'm going 40 zefer back and
forth between the scrmen and the 2asel over hees.

I'm going to consider £irvst the offszet pair narked
cn this chart as "Cualala-Pilarcitos offsek.” &nd 2o do that,
I'11l turn to the map con the easel.

Q iExcusa e, Dr. Graham. ééuld you identify again,
just fox éonvenience, vhich figgze that i3 in Zhie tastimeny?

A T belicva that the figuve on the éaﬁel, the nap
iz 83zt in Atzachment B. The offsel chart is Ssvea in B,

Yea, that's coxract. '

Turaing Lo tie map, the San Andraas FPawvlt in
Central California in genaral sapazates &wo ver? dlseinciive

typas of basement rock: essentially granite on the gouthwest

and a complex bedy of rock callad the Franciscan ccmpieX on

T W e - sae caetmm—E - 2 T - F - S e —— . FEETE P o= i - .
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the northeast. They'ze gquilke distinctiva.,

So this is generally the boundary. Therz aras a

N A O A e S e v s

couple of enceptions, however, and a notable ancepiicn is
here just scuih of 3an Prancises in azn area called the
Pilarcitos Fault. The Pilarcitos Fault is ¢he line at the
southwest bouadary of this éross-hatched or diagonally~ruled
area.

IA this particular area, Franciscan basement
occurrs, underlies the ground and that is diagecaaily-rzuled,
yet it's southwest of the ;an Andress Pault. 30 at least
here locally, the Piiarcitos Fauli: is the boundary between

granitic basement and Poanciscan basement.,

The Pilarcitos Faulg, in woxrk by allen Cooper,

apparently is truncated by the San Gragorio Fauli just offshore

of Point San Pedro. So hera we have a zather distinctive
geologic featuras, a contzraszt in basement types apparsnitly
truncated by the San Gregorio Faulk.

Is that sgituation reallized anyplace eise west of
the San Gregoxio Fault? We would suggest that it is,

Moving aoxthwest of San Francisco tn the area
Z've called the Guelala Basin, the Gualala Basin itself wast
of the San Andresas is structurally and perhaps stratigraphicall
underlain by basement rock that has been characiterized as
Pranciscan formatioan. It's an altered kasaltic volcanic zock

typical of the Franciscan a2lsewhere in the sitate. Thexe is

24
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Bodega Eead are granites, granites guite zypiciEl 67 she rest

- v

thalt pasement, bue 12

- > " . o, - ey Ga o -~
iz ~= itz 2 arell oxpeaure bhut 1t haz been charzeiarized 23
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.
Ia exigin.

- o A S e arm -
n contrast o thai, the nest euposwvre oFf 3

the fan Ancreas Ponls budk on i

‘Sl S

ook, meviage southeast alen

wegt side, iz a¢ Bodega Head, They area -- cubsropping at

-
-

o

{0
0

of ‘the basement southwest oF len Andzeas Fanls,
So ¢hat wo have a fredenental d&ifference in haze-

went types natween the Gualala 2asin and the Bodegz Head

o } fann

Qutcrops, Unfoxtnmataly, the siacs w7 we weuld pradict tha

¢hat contact has tc ccour iz wnderwazer., wWe'lve indicated -
that that contaclt must lie thexe, howaver, by ¢his dotted
line in ¢he figure befween Gualiala Basin and Bedega Head.

We den't know whad the orisntaticn of this condact is oz

.

in detall what it lcoks like. Beceuse it’s wmaderwater, the

m—

axea has not been weli studied. But we suggest that somshow
such a contack analogous to ?he oﬁe dowa at the Pilazcitos
Fault must exist betweenhthese WO avazas.

That then forms the basis for the first offsot
pair ia the chart that you see over there, the Gualala- }
Pilazcitos offset.

Tha second cffset paiz 4hat I shcw on the chart

A

Ly 29

i8 the Point Reyes-Ben Lomond HMourtain offset. Z'11 tuza

o ancther slida.
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This i3 Figuwre BEight in Atbkachment 3.

Wow af Ban Lomond Mountain on fhe nap, just aorih
of ‘Santa Cruz, east of fhe San Gragoris Pauli, there occours
a textiary geolcgic -stratigraphic section that has, we feel,
some rather distinctive characteristics. »dnd it's shown on
the right-hand side of 4he diagram thers, PFigura Bight.

And I'11 dezcribe iz to you briczfly.
At that localiiy, Paleccene—-age rowks, and these

are rocks on the order of 60.miliion vears 034, rast
depositionally on granitic basement. Overlying thosa Paleo-
cene rocks, awve middle-Miocene recks, roughly 15 million vears
oid.

The important thing here is that a tremendous
amount of geolcgic time is missing in that section, that is,
roughly the time between say 45, 50 million years ago and
something on the oxder of 15 or 16 million years agc. That
amount of geologic time is not represented in that section.
Instead, there iz an erosional contact at tle top of the
Paleccsne.v'

Sc wa have a lot of gection that's :issing thera.

Similarly -- to go on then up in ithe section,

the top of the section is capped by an upper-Mincene 0

Pliocene seaction which are rocks of say 10 million years up

et oo
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nillicn yvears, 3ut there’s a oroai, acgalin, hatresa hose

. e . - H
middie~Micgaene snd upper~iiiocans XookS. 3

New as ve nrove fapkhnen 4o fthe neréngogit bhub
wagt of the Sag Grogoric Pawii, ws sz & aumilar szcuion, ia
fack, ramarkably zimilizz in ocur viswy, at Polat Rayes norzawest

o that arvza and thas?s ghewn on the lefi-

S

of San Franciscs,

You sez Palaccene rooks resting on Dasspent,
a2 large gap in the geolsgie racerd with aigsing intsyvenlng
segkion, niddiac-iliccena rocks, auskher bragl, ead then uppsr-
Miocene~EBliccane mociks. .

Nawgit’s cartainly eruz ¢hat liceasne reocks of
the generalécharactéz in both of thess two coluans aze wide-
spread through 21l of coestal acribern Califoznia,

thaz we want &o emphasize hors s the packaging

v

of these particular zock bodlas, &hat iz, the tripartite

()

division in betn inctapces. %hat is, olé zocks, a gzeat dzal -
of intervening seciion missing, and then ihase two separate -
packagas c¢f widdie-Miocons and upper-ilsgere-Pliocene roeks,
That is significant we feel because, in tiantaswvening areas;
tﬁat gsection hat vae charackorisad as misgling here is ot

misging,

For insitanc:z, immodliataly noréth of Ben Lomond

Mountain on this map, in the gznezal Senta Crzz Mouwtaln area,

e awsn mwr 2
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e
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_ age, that-is, Eocena in age, Oligocene in age.
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say at the latitude cf the werd "Pescadaxo,"” and east of
the San Gregerio Fauli, the interval that is missing in the
Ben Lomond Mcuntain section i3 represented by 39,000 feet
of sediment, according %to pecple who have werkad in the area.
I can’t %testify exactly as %o that amount, but
it's on the oréer of tens of thcusands of £fast of gedimant

missing at Ben Lomeond Mountain.

L XY

Similarly in the wicinity of Point Reyes, if you
move to the north of Point Reyes to this Gualala Basin
the intezval oé time that has no raprasentad section at s
Polnt Reyes on that column is ropresented in the Gualala
Bagin by again pérhaps 10,000 feet of rocks of interveninag
}

So that we feel that this rather dlstinctive
stratigraphic packaging, the three-fold division here, i3 a
featurg that's distinctiva.

What's more than that( the granitic basement in
these two localities seems to have scme affinitiés, ccmmon
affinities that aren't repregented elsewhera in the granitic
bagsement down here.

And I refer to work done by Don Ress, a U.S.
GEological Survey staff member, and he found that cartain
minerological'characteristics of the granitic basement az

Point Reyes and Ben Lomond Mountain seented to be identical

. and were not matched elsewhere in the basement southwaest of
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any great length is that apparently the edca of a Crataceous
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the San Andreas Pault.

So thisz corxelation keiween Point Rayes and
Ben Lomong Mountain forms #he second of the offset palirs.,

Thae third one then éhat I would like te addrass
is an offset péir magching rocks west of the San Gragorio
Fault between the woxds, *Pascadero,” and "Ano Huevo," with
rocks in the Santa Luclias Range. AaAnd I've already aliuded
to this in as much as these rocks ngar Pescaders comprise
the two-mile thick seétion that is migsing on the east side
of the fault. |

So the quéstion is, if that's a problem there,
whera migh4& those rocks really belong? Arve theve any rocks
of a similar chgracter.on the ecast side of the San Gregorio
FPault?

We would suggest that there is ox there arg.
And, although in the arza west of the fault from San Franciscd
all the way down o Monterey thers are no rocks ﬁt all of
that age, Cratacesous, down here in the Santa Lucia Range

thay are abundantly preserved. And they are of a character,

a gedimentary character -- that is, the way thev were depositeq.

-~ that is simlilar to the rocks at Pigeon Point, composif:ional]
they also have similarities.

And one detail of this that I won't go into in

Basin characterized by shallow water deposits i3 defined,

.
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movement on the San Gregorio Fauit, They have wct
what they feal those rocks mighl conrclate wilth,

2 suggsestion

My dissextation woxlk wasg hera ILn thy San
Range chiedfly and I woriksd orimarily with reciks of

And the rccks that are exposad at Anc Nievo and Pese

have a character that is compatibie with rocks

in the Santa Lucia Range.

rocks, the herxtiaxy rocks evposed weast

Fault in the wvicinity ¢f Pascadexe and ano MNuavo aa

happy =2quivalent here in the Santa lwcia Range. We

the basis for our third of

suggest then that that's

pair.

nE that

of he San Gre
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éompaéible with the order of strike~slip that we had suggested,
based cn the geolzgic offsst features I've alrzady menticned
and tne othexrs I°ll continue to davelov.

So that’s the fourith sei oI features that Ifve
inelndzad in the offset chart thah w2%1ll get back o in a
minute,

The fifth feature I've labeled as partial offset of
Big Sur-Miocene sandstone. I think I°l% pass that for a
moment and go on to the one on Figure 7 that is labeled as
the sixth, that is, the Point Sur—~Cambria offset, i’ll do
that with the next slide which is I think Pigure 4 in Exhibit
B.‘ Yes, Figure 4,

(81lide.)

Mow the azrea welre looking at f£ixst on this map to

the right, the cffset pair map, Figure 6, will be the vicinity

* of Point Sur here west of the Sur Fauit in this system ~- in

this area, and them further dcwn here in the arsa of Cambria
labeled on that n:.ap° And I*11 shifé over to this slide,
Figure 4.

This offset pair haz a couple of interesting aspects
The portion on the left is just an index map; the poxrtion on
the right is a blowup of t?e area circled on the lefit, and
it's a reproductién of a thesis map done by liyatt Gilbert in
a Ph., D, thesis at Stanford University in 1971 cr somewherc

in there.

Bl
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What Wyatt has done in this area is highlichted
the sore of maioln conireaf: across a fault uone havs hat Ilve
indioated caxiian iz the saow tof ;ﬁing that ofwantimas siznala
serilizesiip, L33 amplain Lhas nars,

Y tha ricinity of Paoinh fur on the amp Sxowm, say,
Zhaiffer Point to Polnt Suay, we’se Serpiing wiith Prancisean

complex ountereors and thesze recks &

hal

shales

from their

chemical aliewatlen due to prassuvd and heat and the like,
T2 2 large tewrane of ground, 25 you can see

goms 16 kilometexs. w‘ |

‘ Wyatt Gllhert, althoﬁ,h he didn’e heve an explana=-

tion Tor it in him disseriation, noted a mazhed Eant:ast

complex to the
area in, sav, the vicinity north o©
he Zound thazt again the Francisoan

and shzales, but ¢hese ware not

'Rather, they @ad been subjected o

had suffered scre chemical 2lierat

sottheaast in 4his sticrep

£ Zopez Point, In thait 2rea

matamorphismy

ion,

v

Now there’s a way chat yeu can quantlfy this and

this is what this slide presents,

During this scrt of mebamorohiem

alteration, the faldspar, he

¢ =his zor:t of
potassium faldspolr and sandstonea
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ebd - ] grains tend to be altered to cther things, other minerals,

and disappeaxs sc in places where the rccks have not been

e

metamorphosad, thera’s a lct of feldspar, potassium feldspar,

5y

. | Vhere it haz been metsmoyphosed fhers is nok,

Each one of thesz cirsies on hera represents a

ree

data point of Wyait Gillbext, sc we're talkiag about hewe a

o

- data base of several hundred obsexrvations and these include

stained slabs of rock, they include petrographic examination

A

of thin sections of rock,

ns

®

g The two kinds of points that are shown here is
' the solid point, the detrital potaszium feoldspar present
and present in quantities on the oxdexr of 10 percent versus

o open circles where detrital potassium feidsvar is effectively

., || absent. And strikingly you’ll notice the difference,

In most instances up here in the viciaity of Point

16 Sur there's a lot == there is abundant presence of potassium
.- | feléspar. In this arsa arcund Lopez Point i%’s absenk,

¢ virtually absent. Quite a contrast. Agaiﬁ the sort of thinyg
e Y we would want to look at, at least gei suspicious of.,

20 tflow the Sur Fault System that goas throughk here

is quite a complex system, quite an oid system ia its origingf

as Dr. Jahns has already testified, However, it dces have

n2 .
r 93i "a young history of movement as well, as Wyatt Gilbert has
\‘ + B £ o
?4' pointed ocut., And of the many compiex faults in here, one in

particular seems to be chief of those, and that Wyatt Gilbert
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{L'iike so {indicatiag} and truncaisd at the older Sur ZTone,

i Ceological Isizceky of Amerlca Buliletisn of 1271, awmd 4hat is
g . 4
Ry . 0 mtrenmynd] Tegny - ., ooz . 3 et S i i
iz parsioniar atosnd hews, © Ralieva, ¢alled he Bexzrz fill
ca% L & b3 I E "n-:
Faule, and alzo Lin =play on the sother cide of -hig bloal,

vV rmarsm e A v

" the Recky Creek Feult Sone,

And Wyatt suggested, although again without any

data offshora, that perhaps that favli: continzed oifshore

e

thus giving a way to aiplain the contrast between these very
1 large terranes of Francizcan herz and hers (indicziing).
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Now we would suggest that th

aspects. One is thiss

»

Thae fack there ig Lhiz contrast herz suggeste to us
that somchow through thig complexn faunlt zone and perhaps

4~ using the Serw»a Hill Fault, theze has been strike=slip, vight

4
(X%
e |
it
f
4
o]
9]

lateral strike-slip to account for this big coni:vasg

s w

" blocks of countxry here in the Franciscan.
The 3econd thing is well, hera we hawve a rather
distinctive piece of Franciscan here, unmatamoéphosed. Is
there anyplace east of San Gregorio-Hesgri whene wg,have a

similar thing?

Well, lcoking furthe:r south on the eoast €rom Point,

. .

‘Suyr back back on this index map and se nove down gouithw—

Well, we'll ghifit cver hera 2o the other map at this point,

.
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Meving south, mostKof the ground betwazsn the scuth
end of Wyatt Gilbexrt’s work, which is, oh, roughly in the
vicinity of this *X,” most of this ground has keen studied
and examined by one of the meore nozed workers on Franciscan
rocks, who has done some cf the pionsering work on Franciscan
rocks, whcsé nane is Ken Sues, who is now at the Technical
Institute in Zurich, Switzerland,

He has found and has publishad that as a generaliza-
éicn, almost all of the Franciscan in this intervening ground
between CAmbria~Pine slab and Point: Sur east of the Hosgri-
San Gregorilo Fault is of a metamorphic character; that is
it lacks in general significant amountg of potassium feldspar.,
Iz’s metamorphic.
| However, he noted that there is a large block of
ground east of the fosgri Fault which he calleé the Cambria~
Pine Slab. It’s on the ccast, well-exposed in the vicinity
of Cambria, that is unmetamorphosed, I%'s sandstone and
shale, and it i3 of the same character of Franciscan as that
exposed west of the fault at Point 8ax,

We sugaested thereifore that these two rather
digtinctive but large blocks of Franciscan in which detrital
potagsium feldspar is preserved in abundance may be offset:
And in addition to that, subsequent wecrk dene

correlatives.

in two master®s theses, one by 2 Universiiy of Santa Cruz

S

student, Mike Underwood at Point Sur; and one by a University
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sandstone contains no granitic debiis. Rother, it contaias
solely clasts, that is, pebbles and sand graias derived firom
FRanciscan basement. It contains sewpentine, things like
that that =~ metamorphic rocks that afen’ﬁ found in the

east of the Sur

34

Salilinian ~— that is,the granitic baseman

" Pault here in %this general area, gcanitic basement again that

x

was exposed during that *time,

Now it®s conceivable to¢ inagine loval drainage
patterns that might esnable you &z de=rive a sandstene exclia~
sively from one type of. rock, even'though a much broadez
expanse of Scurce rock was available, just a vaguary of the

local stream course. Bui in view of the expanse of granitic

"basement that we knew was exposed at that time and availabie

for incorporation in sediments, it seems to us Eo perhaps not
be the easiest answer,

Alternatively, perhaps this favlt slize of sand-
stone is better looked at in strike~slip along ti: San
Gregorio=Hosgri.

For instance, if you move this sandstone a2long
the fault zone, say somhiing in the order of 60 kilometers to
the south, vou®ll £ind that it i3 immediately adjacent *to a
large, unlimited expanse of Franciscan rocks that could

potentially serve as the source material for these sediments,

But you have to move it a distance of, as I say, some 60
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such that you don’s have

on zhe other hand you cun'd z2pparentiy move this
sandztone too Lax south, the agion bheing that in &he vicin

£ Cambzria ﬂown +he cozst,;sandstenes of that age guits

ically nhave pebbles of a volcanic fozmatica, the Canbriz
Ed H

£a1d sit: vhich hes been mentioned hews before, invorporate

in them. 9Yhe sandstons ax Blg Sur o2 Polank Zur Jdoes net na

those.

£ .

‘ Thevsfeore, we would Suggest thak It?s nof, too

likely that that sandstecne originated down thers,. It's

pdésible by lecal drainage, just as it's possible that this

.coﬁld have been originatad up here through iccal drainags,

.

-but we don’t think thet®sz the easiest explanuiion. That

Aecesn’t vose any particular prodlem o us as far as toial
offset goes bacause this sandstcne is 4otally bounded by

-

fanlesy i3 not reocted ©o either of these i¢wo

iy

That means that it could aave z
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any intermadiate position along the way during the history

of movenent and £hig ==

.

d

ers to get that kind cf erpanse of Franciscan exposad,

e contaminzition

asenmLat TyRes,.

%Re. TOURTELLOTTE: Mrs. Bowers, I°d iike to interw-

pose an objzction at this time., My wnderstanding wasg that
Dr. Graham was going to summarize his paper, and my under-

s also that we’re requirad o fila in advance

.

standing
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wxitten teétimony of what we're going to say at this hearing.

What is going on right now is an elaboration on the
paper that ha has referenced Iin hls testimony and in his
testimony savs wvirtually nothing. We have had o notice at
all of the kind of testimony that Dr. tSraham is giving hers,
and we ﬁave no way of knowing how to ﬁrepare foxr this testi-
mohy, and I would move that his testimony, supposédly
summarized thus far, be sStricken and that he be advised to
give us a brigﬁ summazry of his article as he Was‘supposed to
do.

MRS, RBOWERS: Mr, Fleischaker? .

MR. FLEISCHAKER: Well, I think that Dz Graham‘é
statement is a fair characterization cf the attachment == I
think it is either A or B =~ to his tastimony, and there is
no new informatiocn, or wvery little aew information. I haven't
followed it word Eor word, so I'm not sure, but it is almost
identical +o the descriptions that aze 1aid out in detall in
Attachment B to his testimony which is part of his testimcny.

And inasmuch as the Gyaham and Dickinson aiticle
and the conclusicns have been subject to substantial discus-
sion previcusly by the witnesses in this proceeang, we think
that it is fair and appropriate that Dz, Graham talka this
time to explain the seven sets of correlations that are set
out in his testiwony. |

There i3 nothing new hers. There ara no surprises

here. It was all set out in the testimony that was prefiled,

NP o)
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@ .1 MR, MORWON: Wall, I think i2’s very Aifficuls

’ o iolldaw 2ze pagez and S6ilcow (ha oxti pracoutativn W 23ld
o 1 Shara®s gomoihiag new or 25%. Buk I agdee in duenee
t wish WE. Trureedlotta dhat thiz 15 susposed 0 0D o BURRATT.
| L D, Sakns and Soung Iamildca’s wxitdan fectizony
£ : .
N ‘ % vag ovar 180 sages loag, wrilton togiimony. Pha dtumazy took
y ‘ 1 a_ii’i:tla over an hour or a Lidtla desa dan ap hous, azound
Noooa ‘
; T en ’is.cuz:o- Thatk’s a sumwpazy. e
k ,; I%1ll grazaantoe you averyens ir $his 'Foom couldd
i ; nuva s.aad “his pagar in the longth of tins t'S‘G""'-?@ hesn 1istese
i ;E ing %o this summnzy, they could have xead 1% neybd 4wo or
'é::'"'; ' &huea timas. *E‘c?.sza’?. think £3% & sumasy edihser. And yeb
@- P itis alwost impeasible 4o toll, barovse o’c skizedng azcund,
i .
" !i :«{hgt:hm? 2z %% 1a’s saying dhiugs Thad ezents da Shu papar.
'Orly a-datailed maview of the tzansoriph and €hn papar side
» ¢ by side woudd tell us that. e '
: ‘ a
n 5 ’- Bre I %420 Ghousht we wore suppsaad &0 Rave
~ 4 summasias of writian esstimony. His weitten mé‘_x‘:.é;mony is
5 ' exactly cme poge and a coupla of linmes long. AHG them ho
~ 3 bis atlockes an azréicie.
Y ' ' . Xow 2his {3 ned a2 sumprary of dhad ariisls, Ihiz
\ a2 " i =~ ag I think the word Mz, Touréallciia wusad wag -~ I
‘2 g formgalt ke wond, LUl it’s an empaansisn on the asiicle oo
{_m Y 2t ; alaboration was tha word, 2and it cavbainly i3 that,
G '
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I don‘% understand yhy it wasn®¢ given. in the
writton tastinony.

MRS, BOWERS$ Mr, Fleischakan?

MR, FLEISCHAKER:z I thini 2ha sflozxhk 4o divide
tha festimony iato 4wo oarts is ianpnropriats. Laan bkastimony
consists of koth the summary in tha f£ront ard tha articla.
Both wera sworn *o and both wara subnitted a3 his writtan
tastimony., ’

So I think that the effort to scmchow sagment
out the article and call it somzihing other than testimony -
is inappronsiate. Ha has sworm %o {Huk., If has beasn submite

tad $0 tha racoxrd, Aad I thiak is appropzialely dasigaabad

As I iadicatad, it seesms €0 ma that a pximasy
objecticn kera, 2ike Mr., Tocurtasllotis., is Lhat there iz samas
thing new, Thara’s nothing naw haza, i£%G all in ‘tha tasii-
nony . 'Theza°s no new informaizicn, Thara azas no surprisss,

Msso Graham’s articla has baen out i 4ha publish-
ad litsxakurs for scme time. Aund I dor't bolieve that this
explanation is surprising either the Staff%s geologists or
Mr, Hamilton or Mr, Willingham, who aze tha sonsiitanbs 4o ke
Mpplicant.

As fazx as the langth of ths presaniatizn, I think

that it's appropriata undex tha circumstences. 7Tha

o ————————— = & avRee e % ¥
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“IE thore’s anything in the wranseuipt ¢hat zhould be siricken

" rzally ‘T shouldn®g have o 6o Thaw, . s e

8193

soend well ir oxcags of o day and a half in this

2

discuss, o

heoacing discussing o listenind 2o $hs Acpllicanznis dpBalled l

sxamination £ 3Nds wcouclusion, and 2 dhish ¥his AT i5 uoge

£33 D0 budld @ Sull rscomd € have D, Gozhon cxplmia in oome
Gekall the basis fox tha conclusicns dwown iz The hestimeay.
MRS, BOWERS: Wall, Yz, WourkaliciiZa, vou
startad thiz,
“ < Bo you hava furthsr ocnmand?

MR, TOUREELLOTIBE: I would say shatk 3£ indaad

¢h
(2]

there?s nothing asy ia what Dr, Grzaham is seyilag,’ it iz

.
2

-

all ia tho tastimony, than I thizk va man Tely on The Tasitimon
i3

“o 81l us Thad, 2Ané AF %nis is going

s a summayxy, I
think it should bz 2 suwmary.

Now tha problem thet I%m having with it i3 <had
I’m going o hzva %0 go through his cniiza sn;caiiéd sueeazy

whilech iz lasting an inordimats lengih of fims and €ind ouf

becdause it goss hayond %he‘accp& 0Z ¢hz £ilad tagtimony. and
that’s a tezrrible burden o have ¢2 inpgoso on anybedy, and
A summaxy is easy to Lollocw, and I¥ docan®y
have ¢ be $his long, I could held his papur ‘undids fowm
and raad it backwaxrds Sastar thar the oummery et walve
gotton kexs teday., And I think lt’s iwmgoping & tezzibie

burdeor cn s, and I wouid jusd urgs the 2csxd fo maks a roiing
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that we hava a gummaxry thag iz a cummary, and nolt a. suxmary
tha% is a singla xeading cr elabkocation of the testimony.
Ha caxtainiy shoulda®s elabozake the Sastimony.

MRS, BCWZERS: Wail, Zirss, wa coasidar tha agti-
mogy as £iled 2o alsc include tha articls. &0 3o chazacharlze
it as a paga oad e half is rot raally accuraio.

Tha puzpess of a sunmary <= and serhaps thio
hasn®t been mentionsd o Dy, Grahsm -- i3 sc tha gaseral
public, who attand hess haarings, will have an idsa of whad
the Boazd aad the parties have in fxont of them IN ¢the way
of %Zagtinmory, Aud other wiZnassos kava brieZly swavarized
rathor ¢han geing thzqugh tha testirony on * stap by sksp
baszis, aad that’s what we ¢hink is app?opriatao

So Mr, Tourtollotts’z ochjacticn 13 well %akanm.

I don't know at this point how vou con wrep it Nps

WITNESS GRaHAMs My responss wonldd lia ¢hias

This of couvzze is fhe fizzt tims thad I% e hean
involvad ia such pzocsadings., 2zd ko have writlan ¢astimony
of tha gort that Mr, Norten had iandlcatad would Hiava basically

entailed rawriting the azrticle and iacorporazion in the tashi

appendix iancluded itz in tha racoxd.
FPinse 1°ll prcceed., I hava pexhaps <only toa
moxa minutas of commants, and thay’za wmosiely oummazry ia

natura., Is that adaguata? -

-
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oy = —— IS I T P P o o Yo de s eag
@{’ . Grahan,; have you talkszd abovl neyw LaIteXs
! v e - 2ol . e . " e syanie T
nere teday hat arae ot Ll Your ariigolet
! SGOMNESE GRALAM: As ihile JiscusoLon wWeLs o,
. I was trving =o thiank of ¢hiangs. Anga T oehiall Chers hava bien
. . just a ccupls off instances and © will cite tacz: LS you in
X & . . e e . . s PR =
- y  partigular. I don’t think, in ny opiaicn, that they arcte ol
’l
s , - > . "
w £ particular lmpertance,
! oy iastance, in conn2cihion with a 31lide that X
13
g.
!
]

that postdate this work. I thiuk sucn commenis chat I've made

0
»
. "
: g that represenit: elaboration or additioczal testimony net
. .
@ + " iaceorporated in the article are of that charactan.
‘i .
: 3 '. . . - o2 . 0y - PO 3 N
'y However, in genaral =—- actually i think In details
. » 7 X've stuck spacifically to the things that I¥ve =aid here in
"
7
+ i *the paper, the text of the paper.
"g 5
4
' @ 50 in that sense, I don'®t think zhecse iz aa

.+ . elaboraticn. There's no additional informatiorn that’s not

contained ia ne papar.
} .
v My intent in showing thesz slides was to tiy

A and make as clear as possible *o the Board the hasis for
= my conclusions.
. 2 MRS, BOWERS: Well why don's you procesd to your

24 8 conclusicn.

Hvorme

3 ' WITNESS GRAIIAM: I211 be brief.
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Let: me have the next slide, please.
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- - R s e s N
The last oifset pair, £2n Sinecn~Point 22l ofliszt,

2

3 Sl en o la w vegm g .w o, e ™ . [ P-4 - b Lt -
18 an oixrscst xepoxvsad by Clarence Hei. an Sola. oo 1o Ls75,
» - P . g — A ¥ i - Gu—

We adopted nis orfzet, Lt seemad resuonable., we aad ne othar
intexrpretation.

So I want to draw tcgether, then, ithe lines tha:z

I've just presented of these offset pairs. Jus:t a cocupls of

s

quick points

The f£irst conclusicn is tiails,
pairs, there has been lanrga scale ztrike-slip
San Gregorio-Eosgri Fault Zone at soma time. Wa2 sucgest
that by *the common amount of offsst indicated batwesn these
pairs, it's 115 kilcmeters, like so (irdicatiag).

Furthermore, to have that strike-slip accepied
as valid requizres that during the time of that strike-slip
there was throughgoing continuity in some.fashion along ihat
San Gregorio-Hesgri Fault.

As far as age of movement, timing of movement:,
tpese particular offset ‘'pairs are not very specific. The
youngest feature that's very reliable ﬁata that Ecxrms a

fairly firm point: is this Miocene sandsicne “ha.'s partiailly
offset, and so it suggests then that the strike -sliv which
would have incorporated the sandstone is vounge: than say

post-middle Miocene in age.
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was continuity.
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2 4o have some othexn

age of that strika-slip, andg what is tha hiztory of the

Andreas Fauli movemeat and the history of movement of

the Norih 3Amerxican and Pacific plates.
Aand apparently, ag Dr. Jakns has tzstifled alraady
those two seem 0 be at tha same yaie roughiy feor the last

San Andreas Fault in a strict sensz a2 served os ih main
plate, fundamental gilate boundary betwzen the Peacifie and

-

North American plates.

Pricy to thatz, though, between

"

middle Mioccane, post-middle Mioccene cffset,

of éttike~slip rust have occurred.
1i5

the timing of movement cf this ilometers to some time

between say roughly 15 million vears before pregent and five

millicn years befors present. -

suggest then, 7

e
i3
W
=

Sc X would

.

Fault, suggests to me that during the timing o

>

slip, the San Gragorio-Hosgri Fault was a key elsment of

Thaerefores, we've bracketed

cw wm P A e o

A%

o

[, SR

e ein

- amarimiew

——

B W O VPSR OR P R

S B B 0O At e —t 0 3t e

"






~
) s}
(41} ) 1 2]
o I ! =% " s .
G 3 o3 [ ] H < £ 4]
] B2 A_.-. “\ re (v} ~ot
¢ 14 n o @ o 42
KX (o] 0 = L ]
)] 2, [+i] oy ) o
I i ¢ ] M -~ L8]
e 0] & o} 6 - o o
(¥ ‘R Kud o} EA
£ ph - “ . 0 W i
i it R >R J
0 ! v} o 0 I |
T w. -4 .m % £ m 9 m.“ '
: = ke
51 o 0] 3 ord ’) = 1 )
o & Ly o+ 43 ord
o~ H o of . v) a2 =i 1=
g el B E R 1 [V} 9} n e} 0 .
0 1+ SRS < B ] ] s) .
I - 2 0 ol E2) 8} H
i [} « et M o i L
) H N r! et = Q ) ]
] 43 A ) L3 a L
4] - “ (e uy - o L4 -
Ké 1] 4 - (¢} Qo B -
£ KA Fe ¢ ot &S " 1) s =
4 e 3 R L3 » - 1%
%. .m 31 L Ui m el m . . X
1 f! = 5 oyl oo ot A2
(A g & o 9w M © g 4
g + o ' : & .
& i 5 e IS 3 =
o 4 Kot w0 ¢ ~ fot 0 Q
o o] i3 33 (o] %) M Ko
LQ WJ oo 3} &3] [ el ot -
goog M H =~ N ®»
3 RO~ g (ST B - S B S B A * ,
a2 43 e 0 ] <1 o = 3] [ o o]
B W TR S R Q= 0
o~ o a4 LA ) Y Q 2
0, = o) ¢ 1] . O 0 o )
(3] U] s 54 K ¢ 3 A
1~ w3 £3 3 s 32 = = g5 . 4] s
(o] %] ] L2 (9] ] K3 03] ] th
3 (3] 4] %) E] Ko - {2 Q or-f
£ %y o, B K| N = ] =1
[} = 8] 3 0
= 0 0, X 131 > Gt uy L)) .
] S S - - Lo .
ot ] 3~ 0 [nd o3 3 s
(5] B % 47 at w0 U] . 3
o3 1] i [ Q P Q) ¢t
Y [} 4 K4 . & ge} O
Y N ) X m =]
0 1~} e} ] a (@] 3 o 4+
ot o] 5] i > .m = 0
£ o] 14 9 1] 0] Q .
CURE U B S < CE T 1) HOM
‘e Ve . . ve B N (3 we . - - 133 ey iy S LW i i, A o o Q& ) - 13
: ‘ Ao ’ .- . a0 b = ~t o o o &L

1
5
2

agb:







)

‘s

Youm

understand

-« - P - Y L JPUR JR -
MR, Bright makes a p2iat: IS LU 1n SRUWSEX
T w Y] oy 0§ .FT Al omla K
seguence to have this witness cross-susminsd noy vather €

wonld ke, gince thov’zz up there as a
‘gt both pizees of

“and then Mr. N¥orton can go zhead and crosgs-eianmine.

*

‘and it was ny understanding that was the way

£o procsed., That is the way we wouid prefen o

MRE. BOWERS:

MR, NORTONM:

coment, I

LT . S IO
JORR A iy Xy "-:E b

—ns
Detiar geguenca

. panel, wenld ke te

testinony sumnarized znd into tha zecord,

«

.

" I discussed this with ¥Mr. Neorton before proceedin

W Wwexa2 going

procead.

a guary and a

presume, since theyze up there as a panel--~ I

"don’t understand: they don’t adept 2ach other's testimony.

m

chis panel concept. I

cross—-exanine Dr, Silver and thzan
‘Mr, Grakam, or vice verza. Buit X

going to chnime in on the answer o

haven®t adopted each othex's tesimeny.

They're each giving separzate pleces ©

th

testinony. I don't

presume I'm golag to

I'nm going te cress
Jontt prasumn that one is
other, hecause they

- .
£ ths

And they have becta

preparad separate pieces of testimony.

»

there as a panel, whai he means.

two individuals, you know, from everything

»

has statexs.

So I don't understand, when he szays they’ve wp

To me thevire up there as

Mr, Plaischaker
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I don't have any objecticn to if, being a2 USCS map, I don't

have any objection o it baing In evidencs, 2ut I don':

understand how anyondy in the reom gan folicw. L canft ses

anytning on it from hexve,
WIINESS SILVER: I have one 2opy, on L sould
sinply refor to the gecgraphic iccaticns,

MR, TOURTELLOTTE: We have a copy i:Z somebody

‘wants to borrTow ours. Ve can gsee £rom over harae,

{Document handed to ¥z. Norion)

MR. NORTON: Mr. Fleischaker, ycu’we had it marked
ag an exhibik. 2Are you havingthat great big thing marked as
an exhibit?

MR, FLEISCHARER: That's gorrect,

HMR. NORTON: Three of them?

MR, FLEISCHAXER: We've been‘thrcugh this before.
I'1l get three copies of this map to submit for purposes oé
the record. I don't have three copies of it. ‘e had it
mounted like this for purposes of thils hearing because we
thought that this would be a way that we could present the
avidence and discuss the testimony with reference tc thisz map.

MRS. BOWERS: Well I think the witness has sug-

" gested he will give gecgraphic lccations. So we can follew,.

MR, fLEISCHAKER: I propose that we move it up
closer to th=z Board.

MR. NORTON: I htink that’s a good sBuggestion







$20%
wb6 : axnibit number. I cantit £ind . I%'s & USES map,
e[’ s MR. MORPON: I Jdon®i xalieve this map weas pzevi~
. cusly marked =z an axhikit, My, Fleizshaker. ut I'm net

suxe,.
3 MR, FLBISCHARER: Well I ihiak we wan wake it
) & for purposes of identification.
§ ) 75- R MR. NORTON: Well I'4 like o sce it.
2 V MR. FLEISCHAKER: Ckay. PFine.
.
3 BRefoxa we go any further, I’°4 like to have this
10 Jmap, which is the USCE map that's zefsrencsd in the testimeny,
i _ the first zerzrance, Buchanan-EBanks, Pampeyan, Wagievr and
32 Mccﬁli ch, 1978, Preliminary iap Bhciring Recency of Faulting

“in Coastal South Central Califioxnia, U.S. Geolugileal sSurvey,

Miscellansous Field Studies Map MF 510, three wmaps at

-1:250,000. 1°Q4 like to have this mazked az Joint Inkervenors

d e
” " Exhibit 52.
) " (Wnereupon the document: vefexrwaed to
qte was aarked flor ldenmtificatica as
e 19 Jgoint Intervanors® Zuhibit 351.)
2(; MR. MORTCN: Is ¢his all thr2e mapu?
j 2y MR, FLEISCHAKRER: Juat cone, or two of the three
29 maps that have hoen put together for pursoses of thils pro-
-( 23 czeding.
- _ A
g MR, HORTON: May we have a copy of it so we
poAY] “
cen follow what is being 9aid? That’s my prokiem. You know,
i =
i hisad p

:
:
d
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Gifficulty in ftrving continunous lines from whexz a fault is

seen cnshoxe tz waszre a fault 13 seen in the offghore. and

this is due to the fact that it i very difficult Lo inter-

(23

e 0

_t 4 Pl u
prat seismic reilac

data or even run a ship clo
run a ship in when youfrz in very shallcw water. and o
cover problems such as thig--

MR. NORTON: Excuse mz, {Mrs. Bowers. I'm soxxy
to interrupt.

Is this map in the ¢astimony?

MR, FLEISCHAKER: This map is referved to in the
testimony.

MR, HORTCN: I éan’t vos8sibly sez any of the
lines fxrom vhere I'm sitting. I don't know if the Boaxrd
can, but I tend to doubt it. I can’t see any lines at all
£rom where I'm sitting. I just can’i make ont a thing. 2%
can’t follow what he's saying. I hezr the woxds, but I

can't make it out looking at he map £xonm here.

Balieve wae,

I just can’t see it.

WITMESS SILVER: I have one axtra copy of 4Zhe

MPS. BOWERS: 1Is this the same map that was

color ccded in Dr. Janns' testimony?

¥MR. NORTION: No.

MR, FLEISCHAKER: I% is not. Thiz ls a map chat

we had previously marked as an exhibit. I'm lonking for the

B Ll e T I ey -

shozra «-

ey
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Faulting in South Centzal Caliiiorniz, pul togeLasd OY

i .

-Bnchﬂﬁa“~B~%F”i Pampeysr, Wagrer, and MoCulloeh of the U.S,.
‘Geolegilczl Survey in 1978, This was prepared o kehalf of

‘the U.S. Nucieaxr Regulatory Commiszion.

S The point I want £o make drom this nwep is o

basically: ¢his shows Ffrem the arvea of ano Nuave in the nazth
continuvous fauvlt zone which is the combined San Gragorio-~
Hosgrzi £aultc zone ’

This work was, refervad to by ox. CGraham., The

been made to

1y
i3
2
o

(1
)
3]
©

continuation of Zhe San Gregeirio Faul

»

the noxth éo intexrsect the San Andraezs Zaulb north of
San Francisce in the arca of Bolinas,
Hdere oa thelr map -~ and I e sposcheckad their
5 'data -- the offghoxe data is bamed vrimarily on selsmic

" yeflection information. There is addiitional informnation,

additional data, aercmagnetic datu, gravity Sata, ete. I've

-u

used these k 8 of information & chaeck on the constraints

- of ‘this =z=2p. But bazically thisg map shews fairly cleaxly

the extent of the conmbined San Gregorig~Hosgri fault zone.

- In xeading 2 map Such as this, espesially xelying

on the selamic x»eflacticn information, one can es goma

R . esezn o=

down o the arsza ecuth of Point 32) that we have az assentiall
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note there is an invertwining. They haven't adopted each
othex's testimony, put let me point out the xeascn we have
them up therz togeither.

In Dx, Graham's coxrzlations he zeiies on work
that was done by Dr., Silver., And so there may he gquestions
to Dr. Grazham about the seven sets of corralations and therxe
may be a gquestion to Dr. Grahamabout the correlation for
which he relies upon Dr. Silver's work. 2and at that poinik
it may be more useful to have Dr. Silver answer the question.

Likewise, Dr. Silver in reaching his conclusions

‘relies on some of the work or Graham and Dickinsen. And so
when there's a apecific question to Dr. Silver about his
reliance cn Grakam and Dickinsonr, or some specific aspect
of Graham and Dickinson, it may ze as usefurl £or Dr.Graham
to respond.

But I leave it to Mr, Norten to deuvide how he
wants to proceed.

MRS, BOWERS: Mr., Tourtellotte, dons the Staff
agree with the procedure that is suggestad?

MR, TOURTELLOTTS: Yes.

MRS. BOWERS: Fine.

Well, why don't you prccesd, then, with
Dr. Silver?

MR. FLEISCHAXER: Before you procesd, iet me

identify the exhibit that's on the stand.

~

v
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wh 2 T'm just goafased by what he weang by "ThRey'xz )
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‘o ) there as a paaei,” Xon it undarstand tnraZ. .
R AT v gu ey wn .~a TR s 1 -
RRS, ZBCWARRS: My, FaaLIgnaiens b .
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. ae cmen 2ri e paEE s T e Smmens ; -
!'QR ¢ it }. bCh.iv.E::n S;- 3 A"I.— n WRNCON 2 T CHBETSE 9 A *

. $eefads oy TArade 4 weed mard K3 e Seaedd pd3ens rengT
the zighi o limit his gulsuioving wo auy dadi 2A8unil, and
> 2 . ) sy 24 ey E o~ -~ s B o la g
2 £o limit that geesiioninc, of ccusrsa, to thaixr testinony

mes tudrom e ¥

> il P However it may well be that one of the othsr mambers mighit

4 “be able to addxmss the guestion xalgsed, If thoatls ths case
v “Mr., Noxicn can acsepte that, He docazn’t have to. The Boaxd

HE .may alilsc wish to have questicuns that one oy the othex -- thah

i either crne of ihe paeople can »alac.
oo
i - I'm not cobjsciing Lo Mr, Nortonts way of proceed-

i ‘ing., IX£ he wants to limi: his guestions o any individual

) P - .

I "that's cexrialinly his xighe, that's hig zight o procesd

In that vay in cross-eixaminaiica. ;

B0 & b wtirmer cemm  fas NRIVETAY GRS W ARA LWl €Y T a

£ T agk a guesticn
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P that doesn't app=ax ia Dr, CGrablam’s tesiimony and alsgo dessn

appear in Dr. Silwver's testimony, in other wonds a general

i€
1o question about geology, or a gemeral Juesticn abouk magnitude

L)

o0+ |1, ©r scmething iike that, then elther one of hem c¢ould

21 respond. But as long as we'lze talking about thz subject

3
PSPPSRI, WINPRSSUVIRpY &/ ORe
- Diries v £

20 matter of one’s tastimony, I presume we'we diraceing ouw

[
23 “‘ercss-examination at that one individual, kecasise theyiva

&
2]
cr

24 -adopted each other?s testimony. §
oe ; MR, FLEISCHAKER: That's coxrect. Bnrt I wouid i
)

i ;
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because these things are sc big that we’we been given~~ That's

been cut. 2And what we’ve got here we wan’s goread out to
look at either., On the part wherc he’s showing faults and

gtuff, you cau’L possibly see il.

MR, POURTELLOTTE: I was going ©o ask Hr., Fleischakex

1f he was suggesting thai we move it away from the Staff.
(Laughter,)

MR, PLEISCHARER: 1I°m trying to work out a way

. that everybcdy can see it ccaveniently, We had it mounted

especially in anticipation of this problem, and thisg was our

* baest solui:ion. I'm soxry we don't havs elght maps to go

around for everyrody,.

R, TOURTELLOTTE: I%°11 stand over whare I can
watch it.

MR, FLEISCHAKER: This was ouxr bast effoxt to try
to gat an exhibit that everybody couid lcok at so thatthe
testimony would -make sensa,

WITNESS SILVER:z Again the way I°d like to

summaxriza this is it does indicate 4o me an essentially conw

Il tinuous fault zone, at: least fxom the northern end of the map

at Ano Nuevo down to the south, tc the area just south of
Point Sal., I say %"essentially continuous® becauze the lines
are not drawn continuous; there are gaps. There are small
gaps.

Ons arsa of difficulty in observing the direct

3

et
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the upper right-hand cornez,

comnection is the area jush north of Point Sur uhere the San
Yregorizc Fault ig infexred ©0 wo cnzhiore, znd thal area is

conzrolled by dsitailad offshors Robtom grovisy neud

38
{
i
h
o]
ey

ficodeon, and hoi’s mafferved to in ths taziiment.

Anothar arza where the mag dees non: 2hew 8 Sdlzact
sonnection bet uhers I believe cne sxiszs is in thae amea just
north of Raggcd Point; just north of the San Simeon headland
noxth of Ragged Point a gép is ohown hwere cn th2 nap, which
enly I can scG.

Buchanan, Sankg and o shews shew three stranés of

the faul:t ending in quosticon marks - 7 ond the signie

Sicance of the questicn marks on this wap is that they infer

that that’c as far as they can trace zhe feruli, Thay infez

rhat the fault is somewhat lcngez.
if one projected shat that proiection of the San

Simeon Fauli -- .

MR, NORION: Excuse me. You just said that

-,

tie guestion mark shows thet it is inferred iha: it cces longe:x

I3z ¢hat in ¢the legend? I cee there’s & huge legend up in
WITNESS SIIVER: ZYes., That is how they intasrpret
a gqueries gz the end of & fault, mzaning thoy den’t have the
data past the end of that guestion mark. YThey infer, alchouch
they.don®4 have the data, that the Tauli would 2e longer but

they don’t kncw how mech longez. “hat iz, they have not

l(‘
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mapoed the 2nd off the fault. They juast simpily have run out of
data.

It does not mean the fault Jdoes not ond shortly
aftexr that, Ibk simply means they havz not mappsd the end of
the fault,

MR. MNORTON: COﬁld you tell us whare that ig in the
key where it says that, because I can’t read it,

MR, FLEISCHARER: I can ask a clarifying question.

BY MR, FLEISCHARER:

Q Is a Gquery on a map a commanly accepied g=zolocical
expression, Dr, Silver?

A {(Witnegs Silvax) VYes, It means various things,

It could mean uncertainty in the location of the fault, and

théy do show where they have queries within the traca of
the fauli where they have dashes and then queries that those
infer some uncextainty in the location.

Whexa they have a query at the end 1t infers un=-

H'éertainty as to the direct end, the exact end of the fault,

The point I'm making is where they map a query

" here thev have not shown that the fault has ended.

They have simply run out of data at that point,
Q okay.
o Could you continue?
MR, TOURTELLOTTES éefore he continuas, I would

like to intarpose an objection ratheyr than asking a question
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point out ¢n crogs—examination, so Im going te c¢bject to any

PRV

further interrustions,

. - o e s o ,
is thot Dr. Siiver conldn®t ses iz high part cf the map to

H
]
vmwrr .

0

zead the Jagend, 30 he was attampiing te give his own explana-
tion of nozmal practice.

MR, NORTON: Mrs, Bowex»s, I +hink Mr, Fleischaker’s
point is ia part well-taken. Howevar, ithe cnly reason I
interrupted was I wasn't sure-- Thiz is 2 of 3 maps. I
thought perhaps he had a different legend than I did because
he was sayvirg scmething different than I was reading in ths
legend, and that's why I interrupted to £ind out if we had
the same legend, because I can’t see £from here what 1egen6'
he has.

”I apologize for the interruption.

WITNESS SILVER: It says:

”ngry: where connection, continua-
tion cor existence uncertain,®

MR, FLEISCHAKER2z I'd like to see if we can agree

that Mr. Tourtellotte made because I understood that that was
the rules by which we were proecseding, and that was the rule
that I adhered *o with respect to the Applicant’s preseniation,
and I think that it's unfair and unnecessary %4c interrupt

our summary statement with objections,
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MR, TOURTELLOTNZ: I disaurae alibogsther becauvse

boewme

cbd

1Beh 5, Ae e sm ST Sbae

’ - - e =3 S re  gm o3 TN s
. =he fact thai Mr, Fleischaker dldn?s se2 £it to inltaxpose an

-
vs rwe

b}

-'. - . - PG 2.2 ay . S . . :.
, " ' objecticn hws nething ¢o do with this particolar situation.

.

- - - . . L anl - o fa? el 2 \ .o ) d Dot o7 3
- i DPezhaps, vzt gerihaps the ofher Wiltnesses walnd Lasiilying )
.
i ?
- K ., ” RO - - . - v n? Je i 7y UL 2 | % ;
about things without maiiing mischoaragielizatisnle & Wil !

<

T have the michi, if zhis vitness is going te testilfy about

ey ot WhER s enm o Y wi EY

7 a map, to ocbject to hisz intveduecing ints ths reuord and into

the evidence mischavacierizations of the map wiish ave

— wadwms

. a cleazly stated.

oo Wiow A€ there’s somathing on that mep thet is
't AiFerent fron oy map, I also think that that would come out
19 upeon staiting an cbhiection, but I don’s beileve that anybedy i

has the right o summarize and put into the recgrd mathers as

evidence waich ar2 actuaalliy inaccurake and inccrrect, X don’t

i
LS
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$a,

i3 think we have to walt until he gets through to make cur

1% obﬁecticn.

10 MR, PLIISCHARER: Mrs, Bowoars, the way that it is
e | Gone 3in other prcceedings is to put the eyidencs, the testi~

jo’il mony into the recc:d and begin cross~sxaminaticn right then.

Srmnawe BiRElm At Sew

20 "Bu I understand we've adopted a different methsd, aand that
3 I purpose is to aliow the witnosses tc summarize their testimenie

20 poth for the Beard and for the public., 2nd o hasve thiz kind

aha BT

of diszuption entisely defeals that purtose.
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24 And I delieve Mr. Tourtsllotze and I have a dirsct
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@ o¢ f}. disagreement and I weould request the 3card s lay down the
. i
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MR, NORTON: =xcuss me, MRs, Bowers. I would cnly

&

amind the Board of Tx, Sarighit’s testimony twe years ago

']

at the Ramada Ian whera, duzing his sumnazy, pa_pgde an
cbjection to strike it because it contained all kiﬁds of

terial that he didn't have in his direct evidence or in his
ﬁiepared testimony, and the Board granted that rotion because
he was way far afield érom whera he had been ;n nls prepared
testimony.

* 8o interpésing an obisction durinc summazy is
totally appropriate and it has precedent in this proceeding.
In fact, such a motion was granted in that speclfic instance.

MR, FLZISCHAKER: If introductory statements ave
gding to ke made open game, let's tell me becauéé I°31 tééat
them as such,

MRS, BOWERS: Well, we do fa=l it’s appropriate

during the sumary testimony when a maliter comas up such as

- was phrased by My, Tourtellotte to, at that point, get the

clarification or objection in.

Now we have a real logistics problem her=z in the

_ fact that Dr. Sllvar can’t read the top of the legend because

it's too high, it's too far away from him. %he2 rest of us
don®t have copies,
So anyway, we do think &hat the legernd spaaka for

Sere:
o ey,

itself even if we can't see it and that as long as it has an
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pxplianatlion of certain methers thalt that should spear fox
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T #hink D, Silver was nohk aworn of grat patiicue

n . . 5 e s -
lax paxt ef hz Jeogané when 2t aitespited o SUp. sk genenss

WITNESS SILVER: I willl ¢x¥y ¢o keep wy comments
mestricted to thoge that cone doasn’t have to get & nose right
up to ithe mav.

MR, FIRISCHANER: Well, Z%m sStill nct sure, aze
the opening siatcmonts cpen for objeciicn?

MRS, ECWERS: ¥° the cbiecctions ave apprersiaic.

’ R, PIBISCHAKER: Okav.

MRS, DBOWERS: ¥ think evewybody abisip:s ned o
interrupt any morve €nan necazesary, ot I Rnovw ukan DX, Graham
was testifying and he uwsed the work “chickness® I had nc idea

what that meant and thouvght it was neve aperopziace at that

“ine o have &he recexd claxifiied, -
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vas i & notion, te zirike o2 taart wony di ldarent

from the legend? .
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- - va s o - .
MR. TOURTBLLCZVA: Yz,
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MRS, BCWERS: Weil tng RoGion L0 ShRile L3 guonwa2d,.
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the .queries a»snd the traces of the San Simeon Fault Zone on
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believa mysael:

a vublished aercmagnetic map that 1Y refer ¢ in 2 ainuis,

. that these hraces do ceonnect with the San Simeon FPault 2one.

To +he south, they have ziso napned the vexry
continuous Hosgri Fault Zone f£rom scuth of Poiant Sal up -
toward and projecting to the San Siameon Fauli Zonsz, to the
south ené ¢f the éan Simeon Fauii Zone.

However, again they shew & gap in the near-ghore
region wnere the fauli deces nct connect thrcugh. Had one
made* a straight proj ction f£xeom the scuthern pant, the domi~
nant part of the Hosgri Fault, noxthward withou: the kenis

that they show hexe, cne would have wwojsctad 2 continuous

- fault, however ithey do not map that.

I'd like to point out tha® in this area just

they de not map a conpection, uhey

"write "No data." What this means is not no daia of any

n =he map batwvaen
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which has kgaring cn possibls cox ncctlons petw

Fault and the San Simeon Fault Yone.

To get some orientaticn, tha San S

i goes offshore to the south. just about in the

2nd of the word, ¥YFault,"

92 . .

23 in the central-part of the diagr=z That rapre:
= littie cove- Jugz at the south end of the San 8§
25

where the San Simeon Fault wouild be projecting

PR —— F 2 ——y < 3 2 ceesesm - e

esgentially at the LT

een the liosgri

inteon Fault

intecn headland
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3 4 in his tesitimcny, we have a ccpy o i nera, Aid il zppesus
N
! 40 be the same map that i3 setf oni here in tie pylicant’s
3 tes:imony ox a poriien of it iz,
K So hat we thougabh, for everwveons's onvaniencs,
Ty
3 we coulid lock at Pigure 42, and that’s the veason that we
i s L
< are referring the Doard to Figure 42, becauses it is a con-
:
H venient vehicle for viewing the mep that is, ia fact, refer-
i
:§ "
i enced in Dr. Silivex’s tesiimony,
!
s ‘! $ 4 0 » hd
il ARS. BOWERS: With that explanation. Mr. Norton,
T
1 @0 you have any further problem with thisg?
hJ
< MR. NORTCOM: Well, with that explanition, I den't
"g think I will, but I might have, it depends cn wisra hs goes.
X »
il . . .
i WUITNESS SILVER: Figure 42 shows & portion of the
i h
PR |
i . . .. . .
g aeromagnetic map run oy the U,S. CEological Survey and the
s !
; California Division cf Mines in the area beti acoxrth and south
o | . .
( - . - - L3 * . - :
of and including the San Simecn headland, and it also includes
i~
L this region that I was just discussing south ¢f San Simeon,
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extends northwayd aleng a north %rending -- a2 asrihvest

-

rending magnetic gradient, and hewrs it may bo a ilittle Qquffi-

cult to leoeats. But one ¢an 3ee,... Lt me Lxry ©o describe

£ o : M D d mede - -
ohe map sSo Ltte o Livkle gla2arer.

©®
ot

- ». .w " e
Gue ¢an see JoLng To ta

~

to the west 9Ff #he word, "San Simecon Faulk,” on the other side

of the dark

%

high, and that magnetic high can be extendad soathward to

a somevhat broader, no

o
(e

goes south anéd ends 1in & smail nos

o

.

Now on2 cculd, from this map and tiudzs map oaly,

e
¢
O

ut
[0}
Q
et
2
[0}
0
T
m
Q
6]

1
i

o
5]
s}

e
(]
Q
ct
[

hypothetical trace of tha
illesgri Fault along the nose or along the west side of this
magnetic high paralizl to that vary pronounced ‘magnetic
gradient northward across the Sanp Simeon headland to the
nocrth of almost the straight line and scmehow iaharseciing
the San Simeon Fault to the ncxzh.

The noint of the testimony isdnou o say that
in fact this documents such a connecticon, it does not, The
point of this testimony is that it cexrtainly dcas not rule
out such a connection, and it might be a xweasonable kind of
connection to make f£rem this sort of data.

So, in summarv, 2as far as the location and the
length of the fault, the map of Buchanan-Bamnis ané others

indicates a nearly continuous fault zone from the area o:xf

. sl < ae. o o} v Y
oyin, usu o tha aexls,

lina {here's a very pronouacad elonfgats nagnaetic

vite so peaked magnaiti.e high, which
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San Franclsoe —-- well foom the ares of Anc Jasine, and other Wctk
vrojects do dowua o San ¥ranciceo and sliyacsly noxeh
southward oo the araz JuwAat souin of Poind Sall. »
Thare is soma eresticn az o the wontiavity
between thae Sin Simson seguent and the Hosgri sagment, firom |
what I've Tzen in ths data, I think we cannct rule ont a ¥
. 3
connection, nor 4o I think we nave zaough data o maks an :
. . . . ;:
absoly connection on ihe grommd, 1
Mow, there’s scne coihar iines cf svidence thal :
bear on the nature of a rossikiz otnnectizn, n wossible :
throtvghgoing connection of this Long Fanlit zone. The second !
¥
. 1y . - ) + - - - v
kind or evide ence is bagically the svicdence presented just now
by Steve Grahawm for pessibly very lakge geologis slip on

this

that requires

wasg actcive we

bre

0

zone from somewhat south of

San Francisco suggests that

»

zone, albeit compiicated, a

fauli

o
o
v
]

interprecatinn

that at least during the time tha: this fan

mest have had a continucocus zoae nHf cxusital

tage along that wihodlz segment.

-

The conciusion-of a gogsible contiguous fauli

Point Sal to the area north o

-

kilometers in langth.

dealing with how one mak

we may be dealing with a Ffauls
faulit zone approximatezliy 400
and this gets o the next aspect of the testimcny
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2s an interpretation of

e mres- €

£

what might

- aema W,

v, b e sranm—. .-

L e T
[

-







v L3RRS SEISEE.S naTE S -

[*1]
N
)
(]

.w
L aweuse v s Tewwmes -

{]~ : esp=2c¢iaily zlenyg a iong favli zone for which we hive a :
. L
3 rather limited sedismologic rzcoxd. i 3cismolcogic record
*3
:g dces nok go bacs vesy Sor ia timoe, ceriaialy it is much less
5 | :
' 4 ) *
~ < than a ceats ,
PRt
3 i . !
v o New there have been several ways suigested for }
. o
g which one can make this kind of an evaigation. Neither way
2
AR
‘ q requires that %£he Fawlt, in fact, be capable of this maxinum
L N ]
o ';’ :
: earthquake, but there have been ways of estimating what might
i §A ;i
i be a possikle manimum earthquake for a fauiit of & given size.!
s i
] . S - A o
© ) O way was suggasted initially by, weil, Lt
] i
o v ’ {
was suggesited early on by Bonillia and Maxks and sciewhat ;
i3 -?
ﬂﬂ ’ : later, I believe in 1977, by Marks himself. And this was ,
‘ ja it §
H s . 3 - - M
. ! to essentially uraph the kiacwa data relating mesured fausnt ;
ip f
: length along a sliip zene, s zone of zlippage awipg an i
]
5. !
earthqguaike, with the maximum earihguake that waz observed )
s
¥4 :
¥ on that faull zone.
i3 . . . s
They found a great deal of scatitar in thelir sz
o
: g I
’ sults and they, essentially, drew a line cf wegressicn thal i
. 1}
20 h
. <t related the *og of the magnitudea with fzuli length.
| g : :
) Their graph is nsot a terrzibly precise grarh o :
]
22, . . - :
- use, that is, there's a grzat deai of uncertainty, that is,
23 ) .
. I one can often cbserve large carthguakes on rathsar small Zaulis:
. ;
24 e . - - . - ‘ \ }
. : But in general, the iargsry the £aul: zons, the %
25 - - , ;
«ﬂ' A larger the expectable 8lip, especially foir strile-slip faulit i
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LY
aghd take some timz and evexvkody coacerned has this documentation,
I believe. 2ut imigh developed, using the well-knswn relaticn-

avwe

-
Y OB R ST O PRAS VIV,

Detween ssiswice memsnt ~— Ehat r2izated seisnle ormant and

fault siip. Fe determinaed a methed for eshnmacing maximum

4%
2

WY B ek 8 R

magnitude hat could be expected, What he had to inow was,

-

within a given time period, hew much fauit slip would have

occurred. He had te know the area over whicn the slip wouid

[0
tt
=
D]
o]
H
[0
hi}

. & 4
“C zstimat

occur, ¢xr ne t

ad
value and h2 had to anave 2 value for rigidity.

Wow, the values he usad for the HFosqgri, I believe,

He had to have a ‘
|
|
|
|
\

i t
were too small for estimating maximum magnitude . based on i
13 )

two piecesg of evidence: one, the suggasticn Zhat has been |

Py

i,
made in a number of cases that <he Hosgri~San Cuegorio is a !
LR "
continucus fault zone pexhaps appreaching tha oxdex of 400
12 . )
- kilometers long. This is a longer fault +han he was dealing
: .\ 5
(A :
4. with. :
&
But secondly and much more impoxrtantly, the
1€ . ] i
number that was used for determining fault slip during a ;
o :
period of time. Wow he usad a vexry low number for fault
21 ), . ' ok
o slip and his conciusicns for maximum earthquake were certainlyl
.22
L] . - o - . .,
y precise. But as far as I can wead from the geologic litera- '
] ture, there has keen only one majer study of the rate of '
24 : : ;
. offset along this fault zone, the San Gregorio-4Hosgri Fauli f
_ zZone. ;
3 J
;
i

-——







!T

]

!

i

:
.4t
b1
1

i

v

2

i

i|

1

™ N
N
o
i

£

. ;‘.
LR
MY

'

)
N
3

%

!l
;G
H
H

L
ﬁ,g
1 )
}

Y
sy
.

L4

i
in @
t

e

.
.
W S Y iy’ 0 S ¥ S SOy SV A, A DN il 2 8 PP 0 G B s W e B8 B B Z &8 W By g s i W werem & .

v

(YLD LAy ST VR WY Rt
. “

+ ” oy
8223
Ong dekailed ctudy that glvzs vor an a2stimate of

e

fRpe 2 00 o o . 9% 28 3 vl Y%7 =, m 2.7 e g ¢ o de e m
the wate ¢f coffget in tha late JABLIVCECAGES, VAET LS, LN ks

- . e 28 e e e ean .
Izt I~ ox 200,000 vearn. tdhalt vounld oo of oreeh Laterast
- L3
’
K3 o~ L] - > - '.- P 3 - - . A\l
te thin kind of wn:k."“w ot A5 2 o3hndy bHy oin ey and Lavivie

I— - ERVRCI N P R TR S S I R
that was iaicially puklished az -~ givtan 28 «n wal publios

tion, given as ait abstract ia the Gaclogical Sculety of

America abztracts with programs in April, 1977, in Sacramento

-

And Rimner and Lajoiz conceiuded that during the

-

past 200,000 yvears -- in this absiract, what they concluded

is ‘that the avarage rate of slip along threz: combined cruces

that they measured of thz San Gragoric Fawli Zoae ai Ano
Nuevo . which is wvery far north of hers but alony tha San
Gragoxic Fault Zone, was ketween a minimum of 4.823 centineciex
per year and a maxinun of 1.3 cazntinmeiers 2 yeas.

- e B on om s o gzt xS NI —p s sy
an Webey hag increszseed this maimum

v

Now, since %

slightly to 1.6 centimeters a year. 3ut if one takes valiuas

that order 1.3 or 1.6 -- I used in my tezhimony 1.6

centimeters a year for the maiimum, and a lengih of fault

-

400 Xkilometars long, and to simply ba less censervative fhan

Smitk had done, I used a time span of 1066 veaxs rather than

10,000 years -- using this fexmulation, I concluded that

the maximum earthquake by {his methed would ke aporoximatisiy

8.25. ' .
So the point of thisz is nct to put these numkers

-

out as firm numbers for an expecied ear hquak cf this fault,

= s s A ht —— - oA wETHER M- s b J

DY SN

ve seetante

-evmm At T mw W S

A e ————— a5 y-owve
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" Intanvenona, aud, haviny beon pueviously duly swosn, wosa

‘yeud pul your azhilbiss end your dizack coepies, 29 soma copiag,

that was 208 up ¢0 make 231 ¢hose documants aveilable 4o the

L]
H
e .
60225 %
i
TSI Rmae :
ATTRVINCH S8EHSEM ;
;
< Fe-® .- 4 ‘
{2395 Doila) :
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- ey oy Lo ald - » . 4 - men .
HRE, EOKEBR3s Wed Lilm 39 zescums. N
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35T ALTAED SILVSR

zasured ¢he stand 28 witaessss on bohalf of She Jednt
cvonised and Gostificd furihor o8 follows:

MBS, EOVRRS: I would 1ike oo mamaddd gc.wzma
vv.»mo aze in ho audienca ghat Counsels® =zo%es ars coafideniisl
work pzoducts and you are simplv sok Szes 30 cona up &0
varisus Coungals’® tables ond zavims thelr wristliag. And hob
gess £or avezybsdy in £he avdisnad.

Now of gourse, €hozs URo ave noxbkdys of o gIoup
wouldd aazunally fzem dims 4o tima ko consuliing with theldz
Commsel, bug Iim 3%&_%&:@9 abkeout other pPospdl.

Do you zansnban, Mz, Tousihallsila, a% ¥he &wo

woaks of envizonmantsl issuss, tha S2afs saf uve agebia whure

'y

and ¢han you found that peoplis nizwmaraicsd and thought

hald

£

.

public, } ’

-

2y
IS I
H
|'a.- ..l
SErH Lo you zxagRll 4ha?
=g
BT
Lt
-;{“ -
it
- :
.. i et ee s i wva .
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mpb2 MR. TOURTELLOTYE: Yes.

2 MBS, BCWERS: Wsll, onyiay, wa do wank you 4o

LA

ramain batind tRe line, aivert whon woi'zs neuntars of a Group
4 and you'rza censuiting with vreur Coungal,

Do vou zawanber in tha movia Gaslighl ce

(3}

It

i {Taughtar,)
al == whora Ingrid Peirgman was i2sing Hdéz mind

¢ baecausa Charles Boyar was making tha lights £licker?

¢l {Zaughiar, )
wlf ¥R. TCURTELLCETE: I hope it isa't Chanlas
17l Zoyer right now.
12| ' (Ravghter,) »
13 Or wa'ze all in a 1ot 0f {roubls, -
ihA HMRe NORTCN: That's a 10-4, big buddy.
15 {Zaughtaz,)
‘16 ‘RS, BOWBRS: Are you zaady, My, Pleisckaken?
7" MR, FLEISCHAKER: Yas, ma'am,
18 Z haliave that that completes tha presentation

19 of the witnasses and the introductoxy statamenis.
20 I°a 1ike to offer Joint Intorvenoxs Exhibit
21 numbsr 51 isto svidence, vhich is tha USGS map., 2And wa will

cbtain coples of ¢ha two plates that have been mountad in a

.
23 sufficiant numbar ¢o submit them foz tha racoxGe |
24 MR3, BOWERS: Copias for thse Beard and 22l

25. parties and tha zhrpe sets?

—————— ) - ©oswe  cmecma- A e s b e m i B e T
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17

e

19

. ~, n el 25 ¢
ceples, e will gl husza av d

pridsncs?
) MRo FIBIISCEZnEER:

tox
bi
-]

KORTCH 2
marked 51 and 32 bezause Shoy +

MR, FILEIESCEAXERS

[
V]
{3
3

- amd Y G e Od n o
Tas, wa wiAld god sutlizicead
o] A

Thatt’s wighl.
iw&arénpnag eéa Gosurent
zafanzad %o ﬁﬁs marked a3
Joint Intaxvamous? 52

Zor 3derediidieion.)

2 ans wew wffezdng As ia

I woeld suggere whak shey be
o

111 Le two separsia mRps.

Yoy, thek®s. o gogd suggestlion.

{Vnaraupon, =he 4dcoumans

zasoreed o wes narked as

T Iabkervenors? BExhkibii 52
for idsneification.)

MR, HOZICN: 1a Ravs ac vdbisciion.

MRs " COURTRLLODTES

MRS, ZCUBRE:

avidenca.

o okdection,

Faldld, Ths Jolat Indezvencozs’

" Bxhidbits ldantilicd as zumbare 51 and S2 ara aespptgd ia

b s wemmema— o 1 i s
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_é.s l'li

~g

A
{Fnazaupon, she dogurants

pravisunly masked as

andnt Intanvenors? Zzhibiss

33 and 2 wara $aﬁ6ivad
iz avidenss.)

MR, PLEISCIARER: %Thunk is ail, ¥rz. Bowass, and
#ha panel is aow presparad for crosseanamination. -

MRS, BéWERSa Mr, Morgon?

CROSSwE‘.h’}iﬁ?:IATIOkI ‘

3¥ MR, NORTON:

Q Dy, Grohkam, at your doposisisn you characiarizad
.ﬁha prasentaticn That you hevae made 22 a Theory on a aumsar
of oceasions, and va've discugsed the wse ¢f that word and
you agrasd that that was the bast woxrd %o doscxibe ik, i3
that corrace?

i MR, PLEYSCHAKER: Objsciicn.

The basis for this objac?ion iz that ¢ths purpsse
of tha dapositicn iz 20 ko uzsed == I naan, the deposition iz
rot avidanca. Xt is no% admissibla ac evidance. It i3 %o be
uged for purpesas of impeachment, and until Mr. Norton can
demonsfratte an inconsiztancy batwesan this witnhess®n tastimeny
and scmethicg astatad in the deposiiion, tha Aapcdiition is not
to'ba used, |

My, Graham has subnitfad sworn Zasuimeny and hae

is to ba crose-examined on the hesis of that sworn testimcay.

. %

3

(R R T
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e

Ard wadll such €ima as an inconcisiodey cas o dexmteairaiad

0]

“he dopogifion io 20t 49 Do wussd.
MR, NOGTON: M3, Bouars, 2 <zadt Lelisys I jusd

- - -~y ] R <32 . < F
peard dhat, Tounld Mr, Ploizohmiizs Songg ¥ ihn 20ma subhowdy

. dw mo\'w

" of Zew fox thad provisien? I%vs aevor heewd ha.

MRS, BCUVEES: Mi. UnuxiZallotls <= lgils giva
Mr. Flolschakor a2 oppondunisy. v

MY, FLEISCHARGRs I gan ge iaio aw evidenca kook

0 -~

hera, MeCornick, and fiad a gpscific cisaticn, if Chad®s yhat

wa nead,

.

7 thiak 32%: a wall astadllished rule off davw thatb
a pricr statenent iz used dox parpesss of ivpaschment azmd
purposas o impeschmrant: only. and bafoza you ¢da usa a prioz
statemant for nurposas Of ingeachmant it has 4o 46 a couvpla
of things:

Fizgt you hava ¥ aohabilsh Lhs Lizs and the
placa. ¥You have to indloats the rerson, and vou have So also
discusg with the witness ths subicet madtiar. &ﬁé'ehen you
cncan Xequive tha witpsss o sramina ¢ha prioxr incoasistent
giavenant aad read i% iato tha zacord.

But a depositlen is 5o% testimony and it iz aot
€0 dba used ko tes: feshivony when vou havae coasisfand szatae

»

oentg. - It?s cnly vaed in the instavea of ircoasizteont shiobow

*

zants,

MRS, BOIERG: The SRALE?
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MR, TOURTEZILOWTE: I wonld iike a ¢ization of
akhoxity,

H#R, NORECH: Mus, Zewers, I can only say that
that is mind beggling., I have asver heazrd That azgumend An
my 1ifie, And if Mz, Fialzchaker £an coms up with 2 staterant
of authoxity -= ha’s absocluteiy right, ke deposikica iz noct
in evidenca, Hals absolutely right about that,

2ut I can ask any quastions about that dapcsizion
I want, Itz ao dlffcvari than aa ardicle that he’s published

Is Mr, Flaischaker willing o ¢zzsy ¢hak argument
to the axkiclas thase gentlaman have writtmm?_ Thay warea®:
avap uader oath, ag tha daposition was whas wrikton.

MRS, BOWERS: Well, I kmow thak at the Zwo wecks
of evidentiary hearings on environmenitsl. issuos parties wera
cartaialy parmiiiad to vafer %c the dapositions 0 refrash tha
racollections and o discuss matkars thot wasa withia ths
dapositioa.

MR, FLEISCHAKER: ‘This wizpass, howsver, has
showa no lapse of memory. And 30 i% doasn’¢ seam to ma that
the depositicn is an aporopriate instrument £0 156 ‘vsad iz this
casa aithar <o r@fiash his racoilaction, becausa he’s shewn
no ‘lapse oi msmoxy, O ¢o impaach kim bacausa ha' has yat €0
be damoastzated that his staterents uidar dapcsitiva wera
inconsigtant with tha teastimony ha has given %o +his Board.

MR. NORTON: IMrs. Bowars, this is ¥ind of a silly

cmma
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. it's absociukaly black-letier law. "7

&
s

objepeicn amweray, Lecauvge I cas ask dhosa ¢rese
-t - -
aiens, Fou lacy, X o 3.:-»;*.1.‘ gren from She {oposiftiss I8
et world pLiansd Ky, FPieischales,
P30 rying ko puosand cnickly is o vany aoumal

-

- TS 23 H g : -
asegpsebla praction,. ad oba opliacdicon Ran 20 zasis in Loy

WHatsoRVar.

The vary to piccaed is 20 &gl Alm Yorid you
charac¥erise thiz as a theoky. £ ne dopsa’l cheracterizo

i% as 2 theoyy #hen ha ozn cowtalnly ge ahead apd imppach
‘hin on the bHasls of his orior feiositlien or pricoy Sworn

X '
2easenani,

i3

Buk ha can’e procead by ozgzssaxaninatica on

tha basis of that dopositics 25 She iastrumene £¥eh which Zhe |-

questicn £lowise It cun oniy b vaed, 9na, 18 zefzesh zecollas
tica, and, o, to impsach ir the rse of @ Pried irconcistant
atagemen.

oy

MR, HORTON: Walld, &her, perhaps if i:’z such
‘cleax black-ietler laow: you shouZdn®t have agi {;a"'o‘u.bla :;.:}.ndizzg
E in your voluma; and than you oould gita if &9 us,

MRS, BOWEBRS: I zenazvber ono dXasipic. -

Meo. Noxhkon, you said o a wilrasszss Week did you
‘wazn whan vou said & ?ssadt of tha pands® asztiznidis; and he

W32

said I wouldn’t havs said “had., Had you gald; ¥Well, it's

R e TR T S e
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' Suggest we procead bacause hka isa’®s going ko f£ind it and

6232

zight here. Aund then i Zound scvezal pages earliar thad yeu
had asked the quasgficn usiag the tarm,

HR, BORTON: Yas,

{Tanghtaz,)

MR, NORTON: Wall, Mg, 2owsxs, unlass Mr,

Flalschaker can coma up with this blacke=latier law, I wculd

wa'ra going o ke hara a loaghtima whila ha’s looking.

And I would ask foxr a ruling frem tha Boaxd so
wa can proceaad, )

MRS, BOWZERS: Vell, wa’ll giva tim a faw minutes.

MR, FLEISCSAKER: I don®t urdaratand why tha
burden is oa me, althouch I%11 look for tha law.,” I haven’:

hesard aay citatian; fzom aithar of tha Counssal oa aither sida
of me.
| MRS, BCWERS: We heard the caae that was suggastaed)

that you couid put your finger on i, e

{Pause.)

MR, NORTON: Mrs, Bowars, while he's ‘locsking
I°11 reask the question, 30 ths objsciicn doesn’e metiar.
I'11i ask the guastion arother way so that we can’pzécead and
he can continus to look.

MR, FLEISCHAXSR: Fine, I don®% have any problems
with that,

- MRS, BCWERS: Fine. s
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BY MR, NORTON:
2 3. Grahaom, would rou ba dizezroldnded 18 &he
work you had dtns prowzd Lo o wRoag?
A {Witness Grabam) o, |
a 2ut way is dhat?
A Itz a pican of gevicyis work wa d2ev - Logadher

ko €Ty 0 axplain a gob of selaticaships ws choexved along

the California opas®,. 48 such, 3% gonzsiidutes X think a

. Hevaver, 1% 3z a dheory thed roprescats cur mogik

reazonoble indarpretation of these zolokissshinsdd”

&

Q.

Q Bighi, v

And 1% iz indead a theory, akd that’s how youlva

: " “‘charastarizzd 1t kofoze and conGinua 26 araractkas :*ls*a i% waday.

iza*:hiag has aoprened hakwsen VNovercor 3353 az 8.*.39 Dolep and

Jn'l -

2oGay o changs vour opinlon, has is? "

A Thal’s coruaol, Bruge. = Zhiak 1293 2 2ine work.
Q And 43 a thaosy? e
A Yag.
. Q Wall, laok’s lecave ghacxy for o mna,;;’ and o 2o
Dxo 8iiveg. ';}’:"’""
B . "
P ;.z,.
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rused in the GrahameDickinscon axiicia as tegiificd ’ia‘. bozEh ¢he
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A {Jitness Siilver) VYas, Zhat's corzack.

Q ALl xight,

Bro Silvex, you might as welil move ha: micxo=~
phona over thess by you hacausé I hink we'ra goiag 0 bha
togather Loy a whilaa

Now that first caws out in an abstract, or you
gave a presentation in 1974 and the abstract actually came
out ia 1976, is that corxrveck?

a i, Tha abstrach was publishad iz 1974,

Q Wall, the copy X hava comas Zrom tha Geological
Society of America, Abétzact with Program, Cordilleran Saction
Las Vegas, Nevada, 1976, )

Is ¢hat just the wrong vear, becauss tha “°7G"
is writtaen in in pencil. Ox was it at 19747 fThera is no

data oa tha printad sbstract. Somshody had writkan acrozs

tha %top vhaera it appsared, and they may have just writian

- down the wrong iast numbaz,

a Yag, it*s 1974, Gaoloyical Scciaty‘b? 2marica,
Abstracts with Programs, Voiume 6, Number 3, page 253. That’s
encugh ¢to datermine ths vear. B

Q All right, e

Well, I have a copy of that pacs, 253, waich is
¢he cna your abstract appears on,

MR, NORZON3s And I%°d like to at &his tims have

"this marked as Applicant’s Bxhibi® number 30, &ad thére is a
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it Bve A Anmed 24 Frydad
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{ ' |
ii  to wead zoch and avery word. |
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geoleglic intespratailos in tha offznors Yogion vash

¢£ Anc Huavo 2o gek 3cme idea of iha gssicgly

New 4hal coreluczion that you drgw was based on
Which conclucion, Gha ond ox ee
Tha ©f£f=ak, i
Ho. |

The offsat was based on using sravidy data 40

The offzsalt 1132l was nasad on
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" - - v Cd =
.i -
il zad ihe zuhlishad geolegy fariher ©o wha southe
.
B . I'4 ke hapny o ampiizy on ki,
o e Thait’s BoL HOCeUEsSaNy.
. 3 o Ot=orr
! 0 Kow we askod akout that in your deposisica taksn
- i on Qcitobexr 28, 1978, and I geing 4o gquots &o you Your
¢ & | answer and ask you if that i consistant with the ansver
» Al
S vou have givesn Luare todave.
in It staxts at line 15, It says:

JevHA P NP Genw vewenaw
)
1]
.

i
N A Zom I ask which page?
]
¢
. 13 - Q .Page 8 of the deposiiion, I'w corzy. I apologi

Pa.ge 3: '::'.3 l./u
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-3
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4
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i6 UNow a thizd offset is ona that I suggestad
in 1272, That is morpe -- in fach is mora gsovhysical
12 in peture, lecoking at moxe of the ¢rogs hassment

“ ] types and inferred basemant typ2s in the area. The
20 noxihern fezbture is wﬁat I have called the Farallon
9y - * Ridges. Ncw this is a ridge thak can be hraced off~
shora geophysically. both using seigic reilection
data and ugiag gravity daia. And on s dasis of

1 1 3 -

gravity daka I weas able to defiane the shipe of his
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bue I think you “han say what Graham and Dickimsom did with
that, aﬁd ynat I was cozcarnad 2Doul was FORD ARSWaR.

New, Br. Silvar, thon vyou 4id iniar $hiz basad
cn gzavity 4dain, coxract?

a Bazad on gravily data o belp censtrailn the
geology. But tha gravity daka alone carteinly can’is give
you a faull ==

Q During that pragaentatioca in Las Veagas you also
said that wher the gwavity dxta cashors was fouad you would
expact. 1t to be mnuching - % skow a matching valr, isnte
that corzsct, whara you projected Thah 4d wauld .hen, 30 to
90 kilemziazrs soulth? Yom fait zhat wiaan that gravisy data

appeavrad that wasalt availlabla to you, &hat it woild show a

match,

A z'don'?: Texanbeyr that, and I den’®t see i1t in ths
abstract,

Q Nop i%%3 aot in the abstrack,. I:°s what you

said in tha hearing «~= a% the meating when vou prasantsd it.
A I ronastly don®s zensubar waat I zaid. So I'™m
not arguing thed I didn'es say ¢hat, bhut I doa’s rFonember,.
Q Okay, £iaa,
Ia any avandt, you latsr publiskad an axtisla
which iz Aktachmant B &2 your tasziimopry, aad hat is aw articld
that hasa®t basn pubiished vei, duk is in preprint Sorm, is

that corract? AaAttachmani B %0 your astimony?
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e
15 iishad, Thea wasz i% wrlillsn apd submitiad?
1) B
H
1 -
1 '4 A Wall, i%% bheon vwridton and zovised over eha
- (1)
i
; zg rous fhves yaald., :
it
o B Q ther was gua  i20% tinan you wosield cn lu?
.
H !
o ; A Pzobably @igh? monitlis ago, consihing oFf 4habt ;
R . i
11 [
e . - "
;i BorE. I eon’d rowonbher exactiy, :
h ‘o e .
T Q Wall, A3dmd% yeu movicy it hofomn rou admitbed
i !i it ag awozo tostimony in this hoeriag?
o
4
! g‘ piY Choe Woli, Z mean I guoos £ don’s umdsrstand
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ok '
H s -
, % obout worhod ea®. Tos, I 4id serazd i i
P
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P ; Q Azd thoze lz2ny anything in dhers you would veand |
. " %o changs based on amy infommeltion vou've golZen holvean
[ 3 -
R eight months age and ¢ha tims of the girocen Ssadimcay, is ahanaes
o >
1 I
s L BEe 8ilvex? :
sl a - I couldn®e hoaestly sweny w0 thak. I woudd hove |
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A I moan, I couldn®s 2all vou ==
Q Hew about €80M Spsolal Report 337 thail just

zacsatliy <ams oub in propriaé? Now whan 6id vou work on
Eaat i1as®?

Y Lat?e zaa.

P € AT B TS arS e SO S L 0 WA SO S R B

Q ¥ baliava it was at #iiz dims of your daposiiion,
wasn?e it, Dz, Siivex? Vhen wa wera taking vouxr deposiiica
you £0id ma that you werz doing your £inal udibing *hingz.
You had just L£inighad it and trers waran?e going 20 ha cay
mora cliangzes? |

A Righi,

Tha £inal editing had bean deno significantly
priczr Zo that, actuaily, probably six or eight monihks prior
0o the tiﬁe of thz deposition. The £imal changas at thad
tima vers not in the way of majoxr changes, but essemitially
typographlical,

Q Okay. e

A Phat’s zicht, AL thag 4ims theors woera »o changas
in this axticle.

. Q Ard 1% hadn’t baon submitiaed fLor the preprint

yak, had i, at the Lima of your deposition in Odtchar? I&

was in ¢ha process of baing submitied and it hed aot physically
haan ==
A o, that rad already heaa submiifad ¢tha pravious

== quita gsocms ¢ima befoza, ‘ a

wond sne
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Auvd ip youx dgrositideoz at pagss 49 dud 47, ¥

o

aakad you 1f dhere is ony éale ~ I way in the procass of

Y S R o o g

29kiag you if thoxe is any dabno thet would <hange your wind

e Ans e wve »

or 23y daka that vor haan'R finished wikh on anythiang, or

[
(]
9

that your had asw conclusioss Soom, and you anavarad, ilne 3
rage 45s
. “Ckay. Thera is a new uppublished and
a8 yat an unfinal =~ ne% in fizal fozrm == gravilty
map of tha State of Califiornis havw iz scaled 3
T e 750,080 put out by a2 uwwker of peopla which I
am a coauther Dor ay coatrikiagisa in conbourizg
scma‘cf this offshorae data. Ii8°s juzl beeg éhown
’ £o me in a foun, 2’ compiata form, and I havan?t
at ¥ais tima, right now, utilized that wEl; zhat
map &0 coms €0 any coeaclisioias.
"go whether I will have 2 chanca o do
anything betweon now and tha heariag, I déu¥: know,®
MR, FLEISCHAARER: I°m going 4o xewaw my cobiecw
tion, . T
Tha purpess of thia objection <= oz %he baszis
of the objucticn iz fha’ 4ha dsposiftion is bgimé used improper
ir. The vitnags takes tha stand, ha gives btsdiimony. Tha
rurpoge of croga~eaxtanminaticn i3 e crusa~suamisna hhe festie
mony that tha witness admits o tha Boaxd,

The puzposa of usiny prior siateamanis iz, ona,
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noblG: e zefrash the zecocllaction of the wikaezz, oxn, LU0, %6
.4
Q[' : ﬁ impadch hia whez he has made a prioy iaconsisiand staimmoni.
. , This wikness has ach showme wiih sogsceh &0 this
o ©Y ouasticn, any lzck of manozys 2ad nuiber bwe, © ihlak fhal

in McCQormiuvk, Chaplber 3, Impeachmeat and Supportl, L think

thara ig 2 claar stavameni that haforg prioy inccnsiztant

-

shatsronts can ke utilized £o impeach a pezrsonr, you hava to

i

.-

|
i
: $ i danocnatirate == you hava to lay a foundaticon in odder wo:
N
X Gne, avold wfair surprise to the "Zdversazy)
) ' .
!

»
P2

Tvwo, to save tima as an admission by the witnoss may
make the axtzinsic preof wanacausayyy and thias, €0
(T give fhe witneus, in fairness 4o him, a ghadesg 4o

explain tha discrapancy,®

;
Thoze hag been no discrepancy hexa. The wilnesd

A meer— e . A %

T we aROUSa Y, lX, Noxiton i3 pzocaeding by way of usiang a
1y prior statement Zor croszeaominotion. Tha purr<esas of a

depositioa is digecovery, It is act ¥o ba used ns a tool to

- mw e e viemes s x

~y

bootstrap him 0 crosgsessamination. %% %o ba uiilized, one,

- " to rafrash the Witaezs®s rascollectiorn whap he sheows that ha

o can’t romembexr ihs facts; aud two; 0 demcnskrata an Lagone
- a0 2igtancy.

e Thak hasn®s bann doue hezra, Crosseaieninabion
¢ 2 is on the basis of thy tastimony, and thait’s how we should

3 procead,

)
ot o I objaci.
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o 33
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B2d 4o zay. 2 oS oot wring & o Ghazanch I L dny waYe

KX h;a.'rran"h said Well, dhad’s incpacisuond with whai hso szid
bafora, or aaydhing aiza,
ek iz, L ..s*“zse.k'“' gl »aad iz gnadh you must
o ©o usa 2 dernsiticn fovr impssohnown® JuUNEOSag., Lo owher
wozds, 1L ha hed gald someibhing Lz woatvery Yo his degesie
tlon, Z musy say Do yor Zoeall woenr dupesiilon, st ha seys

Tes, az'.d 5o you raoall whal you zacg den, o i says yan

oF ROy and thon I wEy vsa 3G

] o3 o3 - . » po. ooy,
% Sow imgeashwmnd pPUYENSQS.

{ oo

Dk I:m a0t using

~

Tis obhiaecticn Ivst nis no bagsizd., Thera’s gy kbagis Zox it av
2313, )
. MR, FLEISCHNZER: Exowvusm g, Mu3, Bovars.

He has »0 foundabion Zox using dha¥; shad

gtataesat, Croagecramiration iz on ke basiz of the svabte-
zent neds haza, 208 o oo ge ¥ the prios focunsni ywhe

theze 18 a valid zecsoa for doiny o0, 2o zafresh Zewoiiecklisa

)

‘¢z o pricor inconzintan® grahwmenl. AR he

of thosa clrcumrstances in thkis caga.

Zha purpose of the depesision iz discovery., I

tha witnese doesn’i zhew Up, Braa L4 mighi ke introduced dadod
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avidaenca, Buk i &he wilness shows up and presents 4 ;1.4.m0.xy;

she Qrosgezvominatics is ez tho hesis of ke begdtinony gives
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20 Bhe 2ecaxd., dad qip iz orongeguzanining bim op he b

. b N -~ A erdew - ca
“ha dapagitic a.r.:d Wiy hezath ladd o seopss fousmdziios.
MBS, BCUHRRS: Mm, Morstalir GRTa?
. ;e ., t ey L AP b o=
MR, TOURTELLOYTZ: Hell, I chial feaR s reilly

2 sort of a cramped latarpratation of ¢he law, and I doa’n
baliave that's whek the iay stakas, muaber ons,

Numbexz “wo, L& isn’'t r=2ally copsisinni wink ke
" kipd of practice wava had befors the Commissicne. ~ Aud
nunmbar thrae iz 7 don’t thiak the undarlving zeasons fou
i:al;ixag #hat sozt ¢f aa apercoach aze really the kiusd of waar

seng that welre interagied in,
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Hetre interested in scolng purssed fin an adninio-

erative hesring,I zhisk prokably tha wy thael B, dobzon is
procaading i3 by far the most Judiclally aifidiank wvay 3o
proceed, in tha firsd placs.

Apd in %he gsacond vlaca, I don4s yanlly LBaiiava
that Mr., Fleischakeris anzlysis ¢f tho legal poinis azs valid,
And that's why I asked initially for some civatidns, pecause
if there's some naw law on the booclks that I havor’é dis cove“nc!
over the laat 18 or 19 woaxs, it would ba vexy nalighiauing 4o
mB8a

MRS, BOWBRRSy Well, Mr. Pladschakeor, your obljase

tion iz denied.
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Q Fow, Bre 3ilver, su 7o

dy do this

3iz paced on pPrinmarily gravity datz

e £iad shonlid thawe o osyw grevisy
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A {Wiznngs Silvex)

an offnat, a genldogis oilfnek, uwelioy 4

coastrain the geologye IL'z vary, ¥

wffzet uoing graviéy 2iczd.
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o And ¢hen in o= gemaidng

Abtgachreat B, and vou hava again eided

vour deposition in Ootokox of 783
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3 kT ing the witness.
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R BY ¥R, MNORICK: :
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'- L3 4

o Q T want 1 Y@s oX ne ausyer, i
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i Pid you zecsive apd veviey such daiu, 7e3 or i
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T ; MRS, EOWERS: Wall, tho objection is overzuisd.
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foe o I tidink the witnass dves nesd pezbass & mipuds :
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j 11 OF tWo %o raview hie - ‘ ?

i b MRo NQRION: o can havae as wuch 3isa 43 ho

e

" wanets, 3Bud ho atarxted off by saying "Wall, Meae, amd nink |

17 p S ‘
i ’: wWas not 2 yas Or nO ANSWED,
' : :
1o | | WITNESS SIGVAR: Tho @XG0C answer 0 YOur quids |
2'-(_): g tion is no. How;mar o :
o1 § ‘ BY MR, NORTON3 5
a % Q ‘Phrank you.
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. 1 YR, FLEISCHAXRR: HMre, Bowars =
2 ; R3S, BOWBRS: He's entitiad to axplaio. !
o ] MR, FLRISCHANER: ZExactly: righi.
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il Q - MW, B, Silvarw, I would llka you, 38 yon wogld

o to tura ®o paya =~ wall, LL2odh cf all, or. SARlven, en ko

: uppax: right=baond coxxnar 12 zays "Reviasd T/33773, 383 msY.
and yoi mailed @hls €0 mo, isnia ehol corzecsty

© A (Witnéss S8iivery Yas.

. Q S0 vom yvawised this on 7/23/78, iz haed Lody o

) say? That’s vour handriting and your nama?

———

g A Ho, it%s not my handwriging, I0%s wmy neme, bub
5 aot my handwyiting.
? Q Did yow vavise i€ at thar aliaa?

T A I don?e renombew the dats 2 my own Pavisdog.

1 Q It was pricr Lo vour dapleidticn, wasn’h L43
1 A It was pricxy 2o my depos ibion,

} Q All zight, hegawss you wold me aboud i évzinc

(N Y

voux depesgiticr.

2 Yas,

EaS ]

z 2 You didet t2ll me what Lt said, buin poa hnld

3. ma upos quasticaling #ha% such a docwasnt 434 cwizs, is Haatk

coprach?
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: Q Mow Zsd0%s hura 00 sags TS, ARd TosunLd Alaez
o .
: you ¥0 road tha poavagzapa Shat stisihs "Hhe guoniels souks
? : xmdérlyi:agoo." hroogh pagé The D2 2ad 028 din 038 pavee
: g anh' 9 3 P Sndaman  Fimendne T L (oot eyreats sy, By
. . . & o Wa@Ra tho words "Oubor Szata Omse” atard,  Eaad
hzoush ?;}:ari:. Ia oensy wozds, Euo pdragragius.
»
1T r ' A “Tha grapitic wocks wrderlyiag bihe Samaliox
$ : ' Ridge aad Bosdaon Bamin oo pank oF 3o Sziisise
Pl blocek, a long ziiver of dowinautly granaiic
1 P bagemand iz econbral Caiifornia; zoumded ox e
@ i T eagd by ‘tha San Andress Zoule aud on the UEsTa,
g B &% leazs fxem Msuierey zoukll, oy bon Suoedadimioado
R Zavlt. 'Fhs davber is prebabiy offsne sunden
i MopZarey B2y iAn 0 zighd lakormal sucan oy ooue |

R San Gragorio faul: zcnw, WThn amswsk of 28fscy

d { ) of a varisty of geologicel Sontuzas asross dhis
2 ‘ fault has heen ggximatad o 35 lm e(w;“ ~-=~;a and
a 1
. PO Dickingon, 1973). ZRBacsuse the Faralilon pidgs
]
o Fr 7 ° is granitiec whowese srenitic zocks have nud

-
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along the wazst sida of ¢he Tarailon eidga.

ha gravity dale appareatly coniiiod

$ 2% dw 2 T Svemewat e 203
witt tEa Intarpretadion ©f large ladowsi oild=

a:
'

sat on dhe San Gragouxrico faull,
hdgh thalt overlies the Farallop xides intan-
sactz ¢the coast abt Plgaea Point and apepsars

o continua oenshora ints tha Santa Cruz Himbains
over tha Bax Lomond Latholith, This coeatiauvily
acresg the fault may bz foxpulrsus. .lMany
granidtic nussas ceour in Yhe Saliniap block asd

the Sax Gragoxis euls the hicek ab a low angls,

[

o

© the chance of such 2 juxtaposition is sidg-

- -

ficend. Altersnativaly, fthe aontiauiiy of She

o
oo

anomaly may ladicaia very Litila hcxize;&al DEI~
seX aloag tha fauli. A saddlia i &he grzrFisy
high and daflacticn of ¢the wontours in 2 w»ighide
latoral sansa occuar where tha faulls crossan the
gravity high, as zxpactad from the prasenca of
gsuch a Zault, but thess effechs do zof roquins
large offsat. Ircaically, iawga right-giip offe
get on the San Gragoerio wes swjgastad indtlally
Tn the oasis of tha offshcrs grmavily map znd Cha
onghora geolegy, :aaiéching tho Fezallon xidga ad
Pigoor Point with gramitic wocks just zorth of

Poinf: Sur {Siivar, 1374), The gsoliouin studies
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ok s of CGrahar and Dickiangen (i378) essauiiaily
support larga wight-z3lip cifesh, Lws she
Bew graviiy nep poezentad hske ralises donbis
- akout zush axz interpiatalici. We feel the
cenklaviey of tha gravity aconsdy g foviuitons
A and thot tha fauvit has wdergons lLarge Necgara
' right-~glipe. Bult a nora vigorxous sgudy of
: . .ragieaal geolisgic zelakions ard an atlhempd o
. . ostabiish offsel lines iz cligerly assded.®
?‘ Q Thank you.
: Nuiwe DXe E£1lvar, cen yov ©&lld = why you 4lzn'g
i, includa this indormatica in yeur submliial wo fhiz Boaxd¥
.. Well, paxrhaps we can Iwora oo o ancihar qusge
13 tion.
$ ok Cuan you toll me why vou <dida’: inform me of
1 this during the depositicn ==
o MR, FLEISCHARER: Excuse De. '
. Wa havn a question posad, and I thiunk it's
7. % appropriakta that the witness be cm.vcm tha oppoziuniiy o
o ; £98pond.
2 MRS, BOWEFS: The witmess should have the °
i
3 ' opportupity 0 answer ia soma way tha auestion vosaed,
{
o WITHESS SILVER: OCkuyo
2 : This is a very pzaliminazy docune: at Bhat & havy
— davelopsd harae This is a praprizii. 3as such, the paragrapns
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§ the basis of the ouandiaation of &l gzavisy meye, agsis in o
t
Y pralimizazy waye Awnd thel was my rooding at dhe binms.
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i
M BY MR, NCRTMSs -
4
H Q Well, 3a2 =9 sau 48 we vou moak &his iza%t &
- h
"
- & conclusion op your part at ail, 4his is jus® woxrds?
t
. A {Witness Silvez) It i3 preliminazy; it may ba
i >
N : - "dha Sinal,
: .
: Q Deos 2% zopzecapt o gongiusica on your sont of
Iy
{ I the data #hat you zaviewad in prapaning thal 233ioin, Thal
{
&
3 ; prepring? '
‘:
] ! 2 I2 prapariang this?
Lo Q Yes. Il doas zopasont your sopeiusior, dsssn®is
uﬂ R
4. iv?
T A Wall, it dozsa’t give a coaslusion. It glves
i L 2n unceriainty.

Pvrakon

Q . Wall, Z thought it goyns

aa
B
s wrown

e .-

FTromically, lamge righkeslin offze® on

|
. i : the San Gragorio was auggasiad initialiy o ¢ha
L; ) - - -
P basis of 2hao offshoza graviiy map aad the dn-

shore geology, matching tho Faxallon zidga ab’

Pigeoa Peint wiih grenidic rocks jusdk sozbh of

Poinf: Svr {Silvar, 1974).%
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e f£azl fha continuity of the
gzravity apomaly is foxtuitocus aznd traiz ths
fauls has urndergeae larga Hacgens righteslip.
aud a moxs vigezous gtudy oFf zagicnal geologis
Telationg and arp attcnmpt to astablisn cf£izet
lines is gisarly nacsded,®

And isn% tha®t 2 conoclusicn?

A Oh, yas,

b And yet in your dspooitiosn at pagns 46 and 47

you. stated, linc 24, tha botiom of 4353
®it%s just bean sﬁcwn to ma in a forxm,

in a completa form, and I ﬂavmn°t at ¢his gima

zight now, utilizad that data, that mdp, &0

coma to any conclusions., So whathar I will

hava a chaace £0 do aryiiing be@yeen now and
-the heaxing, I doa{ knocw.,®
My questicn %o you, Dy, Silvar, iss
Way dide’t you tsil me then when you wers undey
oath about thesa cenclusions?

L 4

ny Well, what I said was basically ¥idht: I

haven’z had == raally I kadn?t at that time == I mean I

havea’t until this ¢ima had a charnce o go ovar Hha gravity

map in a carsful way.
Tha concluzion kazed hers is w- it "says, auvnbar
caae, that there’s anm uncertalaty involved ia ths 6f£fscet, and

sacondly =
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expliongticn, ¥Fe wonld zather nave the rscord fall oF .half
answers., I would 3mst as scon sez the record with full
answers, and I think this gituness sheuld be given 4he oprov—

unity to give

MR x

R Mg, Bowayrs, hink
my queskicn,
cenclusions in she 7/21/78 paper wers which we

e
NN

over, and we 4idn’v think
conclusions agein.

3

MRS, ROWERS: Well, Mzr. Morton, are

-

thig line of guesticning bocause you

been completed by July 21, 1978, andg
"L
on Octobeyx 28%h when the deposition

.

v .

MR, NCRTCNs Thove was csréainly

e
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chan he stortsd 40 go on o rellexahs
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vou read the deposition, that there was ever such a conclusion
aven thouuht of,

MRS, BOVIERS: Well, budk won'i the resomd of this
proceeding show that the witnass sitasud dhat he didn®4 mrke
the notas on the Efront of this decumentg?

.MRo NORZCN: Ho, but he'y wogtiflzd fhat-hecsnad ra-
viewed it and had writiken this prior %o the deposition.

¥RS, BOWERS: All i'ic;hto

MR, NORTCN:z I don®% care whekther it was 7/21 ox

- -

what, It was priox %o the deposition.

BY MR, NORTON:

Q As a wather of fack, br, Biiver, the status of
thig ==

MR, FLEISCHARER: I hawve an objection. I would
iike to get back to that point.

T think Dr, Silver sheurld be pexmitted to expilain
fully his answer, and I cobject to Counsel coniiauously intexre-
rupting to leave half statements, half sent2nces on the rracordd

MR, NORTON: Mrs, Bowers, my response to that is
the same as Mr. Tourtellotte's earlier todav, and that 15 o=
I think it was when he was doing woir dire ~= that the witness
should answer the question and 30~ or 1S=-minute speeches fov
ea?h quasticn ax2 generally noi neceszary,

Now Mr, Flieschaker chose %o aliow cur witnesses g

to gpeak=~ I think in respcnse ¢o cone cueshkion, Mr. Hamiléon

A=
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spokéa forr 58 minates., That’s My, Plaischakez®s wzebism, act

Ty fem e VS et S T w

mine and ¥y, Henilton®s3, Ané Lf he ohoos2s not o chiect to

. -~ " | @ & KJ - I - ..-’.
iem, Tuk Y%hm not going bo idsten o Sf-ainvds sczechas fox

o)) : ¥ o S phdn’ e : S imBeiteen, 2,5 tale men
simplie qves:ionn, ond I odontik think x. Touxrdtallotie i soths?,

The wliness deesn’t have that prersgative.
i iR, FLEISCHAKER: ¢ 1ikz o pui it into perzpsce

eive., I het vou if we loocked in he tnansoript we'd find

A R e L L T AR

* the most words malong to the pevoon who is allegedly asking

-

~

th
S

A

questicns bul indsed giving spesches, Mp, Norion,

It Scems o we - and I will aven bank on that.

»

It seems ©o me Mr, Forion shouvld ask questions

. - N
R AT R T TSI RS

*

* -t 'Y > H S ;
. and permit the witness tec give an angwar., Thiz witness has {
i

not taken wp the Boazd®s time with lengthy expla auiu; ks .
. .. i
think he shculd be given an opporztuidy o fvnlilr answer the . ;

L]
*

‘question. He hzsn®: gonz cverboayd,

He hasgn?t at all carzizd on for 10 or 23 minvies,

PRSI MR SR I

Indeed, it’s the guesiicner vwhe carzles on fox 0 oy 18 ﬁwnntes,

's0 I cbject and I would like to have =~ T would like ¢he Boawd

*

[ X N

-

to permit this witnezs to answer 'the gurestionsg fullv...

MRS, BOWERS: Well, the objection i3 sustained, to

LA Wmie A av SNImA Sawe

the affect the vwitness is permilied &o angwer the qeazation.

Mr. Nortom, if you feel he's repa2ating testimony

2 aw wa W

that was given earlicyr, then addvess your preblen 4o She

i, Beard rathezr than interrupting khe wlinoss,

—apmhemn e . WY
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MR, MORTON: I would have to interrupt: the witness
to acddress the Boaxd, dut I undexrstand whal vou are sayirg.

MR, FLEISCHAKER: Thenk you., I appreciazz that,
Mrs., Bowers, I think it wiil work 2 iot betier.

BY MR, MORWTCHN:

Q Dr, silver, I think yeou’ze suppcsed to étill ke
talking,

A (Witness Silver) Could you repeat the question?

Q No, I don’%: recall axactly what the question was,

T asked you why you hadn?t teld me of those conclusions cduzring
your deposlition.

A Well, okay. B2asically I don?t feel that the cone
clusions hexe ave significantly different than the eaxrlier
ones based on the geologic interpretation, but ihey do shew
more unceritainty in how one interpresy the gravity‘datao

Q Now in youxr teatimcny on »age l.2-06 you say:

9In summary, evidence for continuity
of the San Gregorio faule zone is good f£from Near
‘San FRancisco to as f£az south as San Simeon,® ‘

Do the conclusions expressed in this Exhibit 31

in any way affect that cpinion?

A I'm sorxy, which is Exhibix 312
Q  The one we've been talking aboui, the cne vou wers

just handed, the one we've been twxlking about foxr the last

10 minutes,
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A Mo, it dc=2an’t at all, -
Q e doesn®t ofifect it din any way?

He
o
Q

P

N LAt N'
f‘::.d:) o JC\' ERSS ""-3" o =
v GIve By - - - - - . 2 + Tos
¥R, NORNON: Nro, 3CWens, BIISUOG . Lol RXNow,
Lo Q a 2 4,5 * N ]
“hat’s what I have a probiem with beoumse 3 it deoan®e 22fxc2

it, that’s £ine, 21l he has to do is say Mo, 2f I want

ask him why it dossn’ly, that?s wmy prerogativa, but I hovea't
asked that guesiion, -
MES. BOWERS: Well, welvye been very iikseral in

=

pes:m tting witnesges fo eiplain thelsr answars an

had gome thorcugh 2xplanaticons x-"n some of wour wiltaesses

cn dirsct.

HORTON: I ageae, dbud that vwa3 bacauss

M, FPleischaker didn’t cbiact 4o Lhat, I mean when

. scmeone if they have an cpinicn they®se suppossd o say Yaes
i ¥ or No, they®ze net supposed to staie the opinion bagause other
O | A .
¢, [f Ceunsel may hava an objection ¢o thoé o pinion, o to hia
1.t expressing an opinion 1f thore hasn’t been gufficient Ssundae
24 tion or what-haveevou. .
NI
3, 80 when you allow a wiitness to say No, and then
2«4 go into the next == Lo % “he ragponse 29 the next questinon, wou
2 | imwediately have ten away the osportunity £ ail wihas
2.1 attorneys ¢o object to that question, and thay way well have
2t a basis for it.
71
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MRS, BOWERS: ‘Is it veour point thut 1£
Mr. Fleischaker vants to develop it ha can du it on rediect?

MR, HORTCN: He certainly <an.

HR, PLEISCHARKER: Well, it has ﬁsually bzen mr
experience, and wmy experience iz consigtent with the Boaxzd's
opinion, that it is a waste of +ine and it is nct the mest
efficient way to permit the cross-examiner to limit the’cross-
examination tc Yes oxr No ansvers. Welre dealing with a highly
technical matter and as long as the wiiness dcesn 't ramble on
for‘hcurs, he should be given the opporiunity ¢o explain the
basis for & Yes or No answer.

S0 I believe tha Board®’s position is welletaken,
If there®s a Yes or No answer, the=~- Well, oxcuse me. I
think my rosition is if the witness is requested to give a
Yes or No answer, he should be permittsd the opportunity to
explain the basis for the Yes oxr No answeg,

| MRS, BOWERS: Partof the thing here, he was asked ==
and I don’t recall the exact words ~~ if thers was en lmpact

between the two documenits, or whatever wozxds wevre used, did

And so then I think MR, Noxton's lden was Well,
why pursue that? -

MR, NORTON: Thats right.

MRS. BOWERS: Mr. Tourtcllotte?

MR, TOURTELLCTTE: Well, I of course agree that

W e vemmm - - 5 @ » = - e N

b
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"And ¢his is ons of

examnining

avery wiitness, whon ihey

gualificatlicn,

Taguast Lo the Beoard that an explanation da meds,
On tha other hand, T balizva thaw iF a gquostion
iz enz which non 2o anseerad with 2 ¥om or a No, uneguivesally,
snatlen is eizher reanired ney i3 it evan invited,

) T vould
tha past witn regazd o thz

witnesees

1,
bric e

ing aboud

T csn guazantze you thak had &

nesgas been making extexsava

wazre budlding nv case.
no reasen to obieci.
: But in zérict e

" ‘tha zight ¢to cbie

to obiect o not is zom2thing elise:

*

and pax

walch reoulrss eup

the things

e

They we

T was complaining about esrlier

sesponses of tha Appli

- B~ -,
does nok eally baar any

¢z and wnsnhcr Fole)

not chiecting is no zeason o establizh thai as

wers were
' seme mode of kehavior =ight now.
T zhink a witn

5 men

"e uo.\

wan't
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oo

g, TP ]
gquagtisn whdeh roguizes

s
eion;

3N carin 22...}"‘

simply =zay that what we've béen &aiag in

contk’s

dev

walgive on whad

LR I

Qe

lies vhich hurt my ‘cnge, I

" would have been screaming to hich heaven, but in Hde they

N

«

vhas, I think Mr, Pleischaker had

. "He allowed that sort of #hing %o go on wien he vas crosge

iesg who were gynpaithetic o what the resesns

tness is requizred, when he can answay

wa'lva talke

Ap piicant?s wite

daatroving 4%, sc T had

found theis was good zesson
Buk tha i mola Zast dhat
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» deternine whether this is the kind of guestion that requlres }

- possible, will answer Yes cr No, and if he feels he must give

- an explanation to further explain the anawer, then he can

LY

1
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a Yes or No question, to either answer it Yes or MWo, and then

if he wants tc he csn say "May I explain?®

And at that time I think it is up to the Board 4o

explanation or it®s the kind of question which requires :that
Counsel on the other eide, if he wiehes, estab;ibh‘that 30rt
of thing on rediract, ‘

MRS, BOWERSs I think that puts it in perspective

and we'll proceed with the undexstanding that tane witness, if

request permission to éo 56.
BY MR. NORTON:

Q Dr. Silver, one of the thingz vou cite in your
teétimony and i%'s cited in the Graham~Dickinson papexr that
yoﬁ cite in you:r testimony is the work-done by Hall, 1Is
that correct?

A (Witness Silwver) Yes, that'’s coriact.

@ A1l right. | :

And you’xe not famil?ar with the southern end of
the Hesgri, aze you?

aA How far south?

Q The southern end of the Hosgri, down arcund Point
Sal, south of Point Sal?

A X have noit dcne a Jot of work on that, no.

e R N T  x ome - . sEmem w2 - P -






L1

o eameameeriee W ok s oaie aa sy m . - a

) 2 And veu fon'es have any strong feelinge shout ikt at
3 ali, do you? .

. A Not étragg, 2T

. G 20 youlma dued sitiag stmebodr alze’s weork and vou

—aAA W

K = Tl ANme -, N Te  Apan e Yy AN o2 pe T
laveny atne any worxk dewva there?

[

_ a Cray., Yes, Z°w citing Hali’s work,

7. Q Cia )

4 ' A That’s a two-par:z questicn. Yas, Itm citidg Hall,

. £%s not true I haven®t donz zny work in fhais aces. i
aa ‘ Q Well, vou haven®s done any work that bszars on the
“ g gquasition, have you?

' ' ¥R, FLEISCHARER: Chiectieon, I don®s knnw what

75 question we’re talking about at this point.

id' . IR, NORTON: Obviocusly welze talking abont +he Hall
. hypothesis,

E.

e il BY MR. NORTON:

{5 Q A~eg’t wWwa, Dr. Silver, #he Hall cffsct?

A {Witness Silvex) I€ you've asking m: have I done

work that bears on the Hall offzei, the answer i3 lNo. My

work has beaen mors coancerned with the iscarion of ¢he fault

5 rather than the offsat. . ‘ ‘ '

22 Q iz next line of crosseexamination, Dz, Silver,
is going to take a mcment to sat up, aand while the people are
doing that, I may ask you'a few preiiminary guesiions,

Are you familiar wifh the BARTISTP data?







ekl

“~

e

@J

. m——c s B W 8

~a

2]

ot
Y

14

19

20

21

24

25

A Tes,

Q In what way are you Zamiliar wiith iu? '?

A Well, I fcok scme of it

Q What do you wmean by some of L&?

A I tockr= Letts 3ee, 1 was rasponsible for taking
the data escsentially from ?oiné‘Sur dewn Lo neanr Peoint

Conception neas Point Arguello,

Q

A

How many runs were thage?

28=~ I’m scrry, that®s including litile cresze-

tiess l4=-plus small lines. I’m adding all the end iines as

wall,

Lo B TR = - S o

A

Weren!t there three segments of this zrun?
0f ‘the BARTLETT?

Yes,

Yes.

Thaze were thres legs?

Les,

What would you call them?

Mine was leg 2,

Okayv.

So you had ieg 2 of 3 legls?

Yes,

Did you have anything to do with leg 3 or isg 1?

I wvas out on the ship. We divided the leg into

three parts. Garv Green was responsible for leg 1, Roland
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i
2bll -+ ;i Von Huens Zow leg 2. 3
@ Q and von weze for leg 27 g
4
* &, ’2@59 ;
P T o Tall me, ohis 135 cnz of ¢he seidsmiz reflection :
4 A 3
-, iines. Right? whis e what the purpuze of thlg cynlse was? |
A i . , :
3 I°m not asking vou to addregs vour atieniion to :
\ » [ that -at all, .
N :
_— a Yes, We ¢ook seismic refilection gravity imaynetie
- : . N .
. il dosinedry. !
§ix i -0 and what do vou do? Do you rzducs thie to paper
A ?
t
1 ‘it that shews profiles of what’s under the watex? ;
12 A Eseentialliy you take o Necord =e vou come up With
ol @ dizact analog racozd of essentially the vertical Eravel time
@ ‘ 10 ' dafa and because you'ra taking vertieal travel time data at
g vary close intervals, in this casz every four gecends, it’s '
! . " : i
- ' i displayed-as thorgh it were contiznuous dada, ‘
- i . g
e Q  Okav, g
- ‘Hiow ¢lo you know wheze you arz oud There? Ik’s a big;
o 1')‘ oc2an., DO you spot a txee alongznore and run off that, cr how |
] :
59~ do you know where you aze? ;
, " 3
L wy B . . . -
® 59 i a. By satelliis navigation, suprlemented with radar 2
s iT you're cluse to shore, with LORAN., Sateaillfe navigation
& 93‘ was the main, I%£°3 usually the o=
24 ' Q How did syou do it, f£or example, on lag 27
@) - ' A Satellite contwol.
25 -- .

e e - e F Sk 3o = 2 st camrize s - - ieea e s o w8 e
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Q  Did you do that on'leg I and leg 3 also?

A Teg,

Q and it has Chief Scientist=- I'm locking at the
Open File Repori, and it has'Chief Scientist, Gary Green,
legs 1 and 4; Bii Silver, leg 27 and Reland Yon Huené, log 3.

Why would you divide it up oui thewe? Why wounldn't
one pexson be responaible?

a We were concentrating on different azeas, Gaxy
Green had been working on the Montersy Bay area for a long
time, and he had a great body of data, so we were %taking new
data in MOntersy Bay and it was logical for him Lo do that,

T was interested in the Central California segment
from Point Sur southwaxrds, I had werked on some data in the
past but it was relatively pcor guality. So this, uvp to
that time, was the best quality I had available,

Q All right.

I3 the Chief Scientist responsible fox the data on

his leg, or is somsbody else responsible for it?

A You mean vesponsible for interpreting the data?
Q Well, responsible for cocilection of data?
A Well, we were all contributing tc the collectlon

' of the data. We had common technieians.

Q Okay.
But the Chief Scientist is the one wio supervises

it?
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A That?’s vight, )
b Q T4 is his responsibility?
b Jes, )
0 okay.
How wa have & large ewidbis widch s the owxlginal

" grack chart, and I helieve we have zeduced cuples of ¥hat.

We have reduced copies of a porticn of that.
First of all, will you dezexibe=~ Wa nave put=e
MR, NCRTON: Mr3, Dowezs, &his thing iz impossible
to reproduce in sufficien® copies, but it is a plcwid track
chart and we have copies of a porfion of it. 2And ajd scon a8

we get those pasasd cut we?ll ask Dr, Silver to describe what

they ave,

anda L seny
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Snouse ne, tchey are alse in B-43, {als is actl

. 3, I R, ) . Q8o win & ¥ ? SeP. 'e =
more than a bhicwap of & pomtiun cf D~ 2. tlch is ¢he atk

2. - R < = (- e i a e * % N —— P o K |
ment Lo Dr., Biiver's bsominiony.,  Jad wetilonava D, Silva:
1dentif swael Tl amiiy snion LRV S N T v LV e Wl
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track charxi 0F the botion yeus 42, iz it no:
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A {(Witnes
an area tc the zouitnh for which Roinnd Von Huene was in
charge as well.

W

I'm just zailing abousn
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~ Yes.

0w
Q' ¥
v
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S a DbDiowap that we can se2 a&xc d=al
with.
Now, tell we how von draw those lines, I take
it vou donft do this out on the'ship;'do vour
A » How I draw the linge?
Q Yes. Vou doen't do it owt on the sii.p, GC vour
When do you do 1%t? When do you draw the linzs hat are up

there? .
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indeed the origin
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reflection reccrd or ithe gravity or whatever, you have some
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information: ssismic, graviiy, magnetic, at a given time,
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s Q Whers do vou gat the Iinfcrmation ag to wnere the
- 1
g5 . . . ams .

4 ship was from when you sit down in your office oxr wharever
e

} it is to draw up this track chaii, whers do you gelt ihe
I

L] . - « N . - ] : -

i information as to where the ship wvas?
2 §:

H A Right out of ihe computer. VYou see, there's a lot

(&3
3§ :

i of computation that has <o be done tc reduce the satellite
.3 @ ‘

{ navigation information.
5 §i

i 0 How about a ship's log, 4o vou gen it fzom that
5 U .

as to where the ship was--when they turn courses, den'i they

keep a lcg?

A

)
0}
ul
»

Q When they furn, they give fhe time they turn,

<

and --

. A Yes.
w o ‘ "

Q What other kinds cf information do thay give?
A Well if they're *taking rader information, ii
they're taking star fixes,

~

Q Well what did you do on this cruise on the
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a Ofiten ketter than that.
Q Isvu’ys iy acceptable to  ba within may

whers veou'zre

It's more like a quarter Lo hal?

standard error.

You would naver pe oha %#C seven miie

Q
you?

shouidn’t say never, but

Q It wouid be pratity useless data,
A It depends on whers you ware,
Q Heow about this daa, if vou were on2

useless daia?

ofZ, would *hat ke pretty

Mo, one milae -~

Y

Vlell, how akout ~-

02

-~ one mile w

x

none oI the data would he useless.

it is to locate

+he locatmon, the more difficuli
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LT L LT R
bt ble A “' -

lometex
off, would

wouldn‘tt it?

uldn't necessarily be useless.
It would jusi —-

LT,

well to do locational things, none of +the data ig --

-

Q How about in clcse‘to sﬁore,'how about
the fault or how about missing & £ault? Houldn':
important if you were a few miles of£?

a It's important to know your iocation,

Q It's very important, isn’t it?
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agk7 A This cone? i
o
Ve - ¥
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e A Yes : p
R
e 23 = . P . -l = - .
¥ Q Tow X have a ralar, 47 wou <dea'i;, aid couid vom

scale off how far that is away IZrow shore, based ca the sonle

T T

3 on tha map'itself, on tike track chart?
7 Here's a ruler if you don‘’t have one.
2 Okay, could you scale off the distance of the
X top of the box f£rcm shore and then1the bottom o the box from -
- shore? |
t A It lcoks'like a lizzie over four kilometers.
12/ Q lHow zbout the botton?
13 4 A On this map, approximately eignt kilometers.
14 g Ckay.
13 Sc the %top Gf that box we’'re talking about is .

16 four kilometers, the bottom number is eight or a little over
17 fcur and eight. Okay.
18 . Now Dr. Silver, what we've dones is we've handed

i9 out a blowup.

1

g 20 " MR. NORTON: And we'd like at this time to have
21 it marked as Appliéant's Exhibit Number 32, which is a

12 blewup of that bcx end. =

23 . (Wherzupcn, the document
24 ( previously referred to as
25 Applican?'s'nxhibit 32 was

maxked for idéntification.)
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2 1ine nmawbers oo iz 3-42. buat T don't

see anything on the pertica of the -~

MR, DNORTOM: That's teczuse thev're not on there,

e

hiag,

they don'’t give the line numbbers on the largs

1

hig is

o
o

Just a reduct%on.

MRS. BOWERS: Well but I think your PG&Z
Number 32 shouléd show those lines ~- I mean, they could be
marked in, because you‘re now referring to them by line
nuimker.

-

HE, NORTON: Fine.

[41)

0
¢t
D
=)
(]

If we look at PG&E Exhinii 32, if you look
upper left-hand ccrnexr, yveu see dark lines that form a trxriange
triangle with +he numbers 2000 and 2100 on them.

The next structure in big, bold, dark lines down
is a kind of a rectangla open ended on the left side. Tha
tcp of that rectangie is, indeed, Line €ix. The right-hand
side of that recktangle, the closed end wikh Zhe number 1300
on it is Line Sewven, AaAnd then the bottom, across the
rectanglé having the numbers 1400 and 1500 on i%t is Line
Eight.

And if everyone would be gocd enough to mark
theixr exhibits, we'll be happy :¢ mark them on thes enes-
supplied to the Court Reporter.

MR. FLEISCHAKER: May I have just a second, I'd

like to take a look at the oxiginal ‘that's on the boaxd.
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{Pause.)
Thapk vou.
BY MR, NOZLON:-
8] New, Dz, Silver, © staritad his cut asking you

now you found out whe

o]

you tumned a worner and what dirsction
vou turned the ceraer and where yvou were at and ali that.
Now where do you find that in his -- I see ycu've already
been at work with your protractor, vou'rs anticipating my
questions.

3ow do vou find that out f£xsm this Open File
Report? Could you tell us what page to tuxa to? I'm

interested in knowing how you went from Line 8ix Lo Line Seven

. .

to Line Eight.

A (Witness Silvex) The way you fiand that ouz is
from the satellite navigation. 'The sateliilte navigaﬁion‘is
hopefully reflected on the track chart.

Q Where it gives course and speed and all that
sort of stuff and the *ime?

A. Where it plots out the %track chart. .

Now you can go down to this log as well, the
log dcesn't give you location.

Q Well but lcck ~-

A The log will give vou gvxoscopic heading. The

ship dees not -- it doesn't necessarily give ycu true ship

heading. I could tell you on the ilcg where to go, but that

.
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dozesn’t mean that Shatie wnab the sale Ls raally doing.

Q Ch, &he Locg doesn’t reprzseal what the 3hip was
reaily doing?

;A Thatie xight, bhecange thave’s alisc wind and
curzents cub thers,

0 Well then now do I know that your iines are
repreéentaﬁiwe cf where the zhip raxily waz?

a Tou have to go bagk to the crxigiazl snavigaiionzal
data.

Q FZew about talking o bathynetric profile of the

saie area and then reading the Jdepihs zleng your lines an

matching tham up, would that work?

A That weuld be a gcod check. '
Q And if those depths were way off, weould that

indicate that the lines were maybz way off?

A It could.
Q It ceald.

Can you do that?
a Sure.
Q - Okay. )
HJow would we proceed to do *hat? Wculd &
bathymetric profils of the shorelina there help vou, in a

»

form that can be shown up there on a wviawgrapnh znd then ycu

can overliay the track lines over the Lathymetric mep aiong

the same coastline, the sams scale, would that do ik?
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MR, NCRUON: Wniie Mr, Willliameon is doing that
we would gsk at eﬁis time that babhymebric map <= a ghotom
‘staitic copy:cf a evovzion of it tha® watches the other nap
wé’xa loocking ot be narked as Applicant®s Txhibili Number 34,
{{Wheravpon, cthe document
relarrzed o was m;rked
as Applicant?s Exhibit 34
for identificaticn.}

BY MR. NORTCN: ‘

0 Dz, Silvsz, Applicant’s Bxhibit 34, as vou can seeg,
iz now being projected on the ovexvisw, and it is a bathy-
"metric profile, USGS bathymerric profile of £he area in .

question. 2And.I think you can check that out and verify that

*L by overlaying ‘the shoxeline,  xeroned showaeline of the. chart

that appears in B~42 of your ‘estimony.

Conuld you ccrie up and do thet, mabch up the shore-
line along with the bathymatric to show that it’s the zame
MR, FLEISCHARER: Excuze me. 1I°m going Lo object

+o the use of this exhibit uniil he has scme further founda=

" tion laid for whak it is. All I see up there is a silce out

»

. of a map which Counsel has testiiied is a USGE map. I don’t
" know when the data was taken or whether it was 1952, 1972, or
whenever.

There is just no information thare to permit this
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witnegs +o understand what this map is.
MR, NORTCN: Mrs, Bowers, we have the entire kathy-

metric map here, This is juat a xevox of a portion of it.
Mz, Hamilton is going up *c gat the entirz mep now, but ig’s
a USGS bathymetric map, and all he haz to do is wmatch uwp the
shoreline from B=42 with the shoreline on that and he’ll
rapidly see that it 1s.

MRS, BGWERS: I thought the purpose was to locate
PG&E®s Exhibit Number 32 on #hat.

¥R. NORTCN: It i3, and the way you do that iz by

" matching up the shoralines, like thisz, You have to get it on

there just right. aAnd we’ll have the entire map down here,
the bathymztric map, in a mcment,

But you can obviously see, Mr, Flelschaker, that
it is indeed the USGS map, the same shoreline.
I'm not worried about the shore-

MR. FLEISCHAKER:

line. Shorelines ;re shozelines, iWhat I'm worried about are
all the 3quiggly lines ocut there to the left of the shorsline,
and what they represent and who ook them, and at what time.
silver.é

MR, NORTON: Well, let me ask Dr.

MR, FLEISCHARER: He nay knov, but I'm not sure

~

that there!s sufficient informatioﬂ.on that screen to permit
him to identify thaf, and that’s why, before you go any Surther
I'd like you to ask him some questions as to whether or not

he can identify it, Maybe he can; I don®t knew.
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MR, HNOITON: Myrs, Bowers, weld L2 hapr

MRS, 3CUEES: Fine,

XU IS VIO
BY #R, VOO

y . el e 3 - 2 $ LRy a3 YT
Q D, 8ilwer, wa're suinging doum tns entice USES

ey 3 3 > . * -l Y 2y o =3 ey .
bathymatric map right any, bt locking ad ohak, do you have

any problem palleving that 1t i indead @ copy of a poriion
of that map? - You’re wexy familiar with thoge maps, are you
nee?

a {(Witnass Silver) The rathvmobtrie map. Ih locks

like a part of tha ==~ What are they? - the NS nap series.

‘Mhatds ynat it lecoks liks o me.

Q 2nd vou have no problems with the kathymetric lines

-

shewn on that mep, do you, Dr, Silvex? Therz®s no dispute

about those bathymetric lines, iz therae?
A Weil, I don’t kacw. I had nothing to do with draw-
ing them. ZI've never seen the original,

©Q Well, it%s an official covernmeni publication and

v

. they’re genexally accepied by orofessionals whe wezk offzhore,

iike oil companies, private companias, and evervthing else,

and USGS. Isn't that true, Dr.- Silver, ag representing the

" bathymetric part of that offshore?

A I£¢s ¢he most up-to=d&aza map I know of,
‘Q All right.
A I won®t say it's true, but 3x’s the mogt upeto-date,

All wight.
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New how do I know Lf I look at this«~ Maybe I
could use your pointer,

Bow do I vead as v how deep the water is on this
bathymetric map at, say, the corner cf 7 and 8 xight here?
Eo I look at thaﬁ line and f£ind cut what the depth of that

line is, the one that intersects the corner?

A Yes,

Q And that tells me how deep it is, Right?
A Teg,

Q All right.

Can you do that for me? Can you loock at that and
tell me?

a I believe these contours are in meters., Correct
me if I'm wrong, because I don’t have enough label eon this map
€0 see.

MR, -FLEISCHAKER: Right there I°'d like to object
to going on any further on the basis that until-he has an
opportunity to see the map and %o read the legend and under-
stand what it’s all about, he should@n‘®t be forced to speculate

and to guess as o what this map is all about. Because we‘re

obviously going to some kind of test of the location of the

You kniow, before we do that, I think that Dr, Silvexn
cught to have an opportunity to look at the data.

MR. NOKRTON: I have it right here,

-
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boﬁs. Mz, Willlamson

91' ‘out the depth.

22"' A Okay. Ths depth cf
QST%_tha map 450 makezs.

Cecdaetic Survay.
MR,

WITNESS SILVERS

BY ¥R, NORTLN:
o And, Pr. Siivezx

{¥itness Silvex

Yas,

All

wight.

€0 now coulid yo

N

" less than 106 ~- a Little

.

) MR,

FLEISCHARERS

ths cornaz frem line 7 iands

TCURYBELLOTTE S

TWhat

1267,

; it i3

u giva

1ine

- 1ine 6, line 7 and line 8 on the Viswgrapk.

can 4o

cvex

Boouse

62866

"En e 23, YR s ey P K1 - . - - PI S
MR, FIZISCEARER: Fine. et him losk at it.
: . - 3 . 7 3
Pre 8ilvar, could you give us some Zurther
3 5 3o 2 ESNRY P by e Teps, La7 «2JIN mS -] . So ¥,
identification of that mop. like the officizl neme and zhe
.

datz, and 4hz soecpla whe st in Logethex?

WITHEREES SIZYER: This ila CRES-IZCEN~20, Cape San
Mortin to Point Sﬁnseptiaﬁ, Z, 8, Dzpariment of écmmerce,
Environwental Scisnc2 Saxwvices Iliusgratlon, Ceast and

is the dsta?
in moters,. is it not?

us ths depth where vou turn

82 2And pezhaps they could

»

that while youlre figuring

this corner app2ars ¢o.be on
Tha depth of thiz corner appeavs to be

260 metexs,

.

Youlra saving ®this
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corner® without identifying it.
WITNESS SILVER: The north corner, a 1little over
100 meters; the south coxner, 450 meters,
BY MR, NOKTON:
Q Now 3f I go to the ship®s iogs then, when a ship
says it turped the c;rner, will I £ind the depth given,
Dr., Silver, yes or no?
A {Witness Silver) VYes, Depths are recorded on
most of the tines.
Q All right,
And turning the corner from ieg 6 to leg 7; what
depth dces it gilve?
A It doesn't give a depth,.

Q Excuse me, I see a line thait says "Time 12:36,.% -

' It says "Line 6," and then it says ?"1300,% That's 24 minutes

later, and it sayé "7.% Now how do X know when you tuxrn the
corner from line 6 to line 7?

MR, PLEISCHAKER: Excuse me. Can anybody tell me
what pége welre on?

BY MR, NORTON:

Q _ Dy, Silver, could you givevus a page number? I
don?t have it. I think it's page number 26 but I'm not
positive,

. A (Witness Silver) Mine are not paginated., You have

to go on the left side, the lef: colum, in Julain days. I&

S ER AN ot e wewes . s ] Co T T A T P ERER .
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‘have 321 on them.

. margin you will gee pagination numbers,

5 .

19 4

is Julian day 3231,

() Yes, 25 ané 27 have auwbers on them, 26 dessn®e

iy S w b tet Merdle A hvY N Y

seam to, but it is 26,

MRS, RCWEES: I don’L se2 any nuxbayrs, well,

TR

those numbaeirs ars written in ¥ guess,

MR, NORTON: ¥es, in the upcer right=hand side.
MR, FLEISCEARER: There ame a couple of pages with

321 on. I°m not sure which one welra on, & Dbunch of pagas
MR, NORTON: ZIf you icck at the upper righi~hand

DR, MARTIN: 'There aren’t any page mmmbars cn this.
MR. BRIGHT: Page 27. I found that. -

MR. FLIEISCHAKER: I don’t see any* page numbers here.
Do you have any page nunbers, Dr. Silver?

WITNESS SILVER: ¥Yes. The pace thai ==

MRS, BOWERS: Wait a minute, Let me see if I can,
straighten this ouz, Dr, Martin found his page number, The
problem is somebedy had handwritten page numbers in vihen they
did this and they awxs at the very top, and I guess “in xeroxing
some of them ave cut off and some aren’t,

. But 1f you look through in the upger*right»hand
gside you?ll f£ind a page that’s cleg;ly 25 and one that®s 27,

and it is obviously the page in between that is page 26.
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_you turned that corner, and how do I know at what angle you

corraect? == for the duration of line 77
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MR, FLEYSCHAXER: Right,
MR, NORTON: And that®s.the page we'ze loocking for.

Mine happens to be written in but that 7 guress was done after-

wards,
BY MR, NOKTCN:
Q Dr. Siiver, I think we’zre all lcoking at -the same
page now. ’ |

\
Now if you go down where it saya “line® you see

the number 6 and you go down and it shows ?Time 12:36, line

6, and then it says "1300, line 7.° Now how do I know when

turned the cornexr?
A (Witnegs Silver) Okay., It says "12:36 changzd

coursgse to 152.%

Q That’s 152 degrees; right?
A Yes.
e So that means that when you got o the point be-

tween line 6 and iine 7, the ship changed coursa to 152 degrees
right?

A That's what is recorded, yes.

Q All zight,

And then it proceeded in that directiony is that

A ¥Yaes., There'®s a recerding of that at 1300 and 1330,

l Q OkaYo

<
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- Sc it tcok about almost an hour to go that legs
2 is that corzoct? -~ v¥etty close o 24?
5 i a Yes., _
4 ; . 0 oRkay.
3 ! ’ So the fimsge check, I tale it, we've got is we know
6 how many degrees the ghip f-ras'heaaing‘s right? It was -headiag
7 Cat 152 degrees?
8 A Yes,
9: Q ‘Ckav. ’
40 Now how do we check ¢hat? Youzr lineg up there should
11 be at 152 degreec, Obvicusly vour line couldn’t bae at a
ia different ==
-ém.w ! A No, nok necassariiy. There azs &we things,
g 4 v One, it points up a discrepancy. it’lger'e me;y ba an
15: | 2 éz:ror nere, OCr gacendly, the ship mﬁy have been heading at a
26".:- “‘given angle and wa were dealing with zelatively nigh winds.
ﬁ:' 0 Okay.
" '84.‘ ) SO you weuldn’t be surprised chen IS the angle of
19' " 'the "lire connscting 6 and 5, line 7, was ot =bout a 1little less
20':: "‘than 96 degreaes, would you, iastead of 152 degrees?
2!:“: A That is a.large discrepancy.
22 " Q ¥ell, wouldyou go up and measuxs ¢he angle than?
23‘:; 't'_'I' 2ecn’t knew i€ you can do it on the large cne, butiou can
- "I 4o iz with a protractox on the Viewgraph. Could you neasuze
25' : tha 'angle for uwa? ’ e
AL :
.
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ebl0 MR, FLEISCHARER: Which discrepancy are we talking

ted

@ 2 about?  thich angie are we talking about?
3 « MR, NORTON2 I'm not sure which discrapancy welre
. 4 talking aboui, bui w2'ra talking a2bout the angle 6 tc 7.

5 WITNESS SILVER: ©Cc you have a protracter?

6 MR, NORTCN: Yes, we have a protractor.
. .7 (Handing proktractor to the witness.)}
3 8 WITNESS SILVER: In the Viewgraph I measured 187

3. I degrees.

ol BY MR. NORTCN:
11 ) Q 187 cdegraes,
12 Now whera are yvou measuring £rom? I’m talking about
13 || line 7,
14 A {Witness Silver) Yes.
15 . Q Now it%s 187 degrees?
16" DR. MARTIN:2 That’s heading,
17 BY MR, WORTOM:
18 6 That's the heading of 1t?
o 19 A (Witness Silver) Yes.
20 Q All right,

And it says in here 152 degrees; right?
22 A Yes,
23 Q So that:’s 30+~some degrees off, Now vou say that

54 || could be accounted for by wind or curwxents or tihose kinds of

@‘ 25 " jthings?
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Could vou go up and scale it off and see how many meters you
hava to go tcward the shore to gat a depth of 165 at the
point wherz 7 and 8 intersect?

A 4 xilowmeters, if T zm matching the maps corractly
on the Viewgraph,

é 4 kilcnmeters?

Now does that indicate to you that there’s an erxox

in ¢here of something on the order of 4 kiiometzrs?

A There may be, yves.
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[* Few when you 4o tha data, do you <haslk fox
Thosa kiad of e zors, ox do you jusd do e dadn and send
" it oul?
2 Uniombunntaly, & did eoh check for thal,
B #: You did sob?
v A das, wwmfortunaltanly.
a VWall, how much of your daka do vou check fox
"thosa kind of errozs? .
A As a gansral zuls I shack mosk oll 6F ik, Howe

T Ly,

aver, this éata se® I dids®e
Q ohe

Well, theon, maybs wa oon

shord kagause it czn get vary tedius. And I will aslks

Bagad cm what wo'va just gora Zhzough, would

1t susprisa you Shaé tho angs of oxror in what we nava
marked ¢he txack chacd, tha gouthern pordicon of BE2 in youy
‘zostimony is off by oza o seven kilometans?

N Tog, L& would.

MR, FLEISCHAKER: I’m ¢golng %o objecé.

Thexa®s po foundation for vhat qusséion. Im
ot sura-thag == all this witnoss can do on Shs basiz of %ho
one exampla thet ha a2as hera is a;acnlaﬁs.ﬂ Aud, as iMr. Nozton
has pcintad cuft bafozra =~ .

MR, NORTON: BExcousa Ns.

®

Mre. Pleicchaker's oblection iz pzcbably wall

Wy

e et e RN SO Vi STRE VA Y i F

cul this whkole procadura:
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BY MR, NOERTC::
Q Lat’s pui 4% this way:

-

0}y . Coyw .
3ausd on wiad youtve seon go fan OF

<hachkad against obhazr mothcds, would you 2aiv sa thak data
without fvrinar chacking 17

A {Titnoos Silver) Raly oa it for what?

Q For usa, for the use for which it's inikendsd
without Zurthazr checking to sca iy <he Ieeazions £or thosa
track liaes ara feur kilcwabers o£Z? Would you raly on it

for the uze foxr which 12 was gatherad?

R,

FLEISCHARER: Objaction. .

That hasan’% bean -~ Tthaits a wagus séatemant,
HMRSe

SOWERSs I dnought the wiktnags tashifiad

earlier chat thara could ba 2 range of amroy in tho piotting
up to four kilomatezsg.

MR, NCRIOH: Up o ocas-quarisc of a kilometer.

WITNESS SILVERs I counld gabt lazger, It could

gat as much as a kilomatar with normal data. But four kiio-

.

maters: dis fairly larga.
) BY MR, NORTONs
Q Wa could go tircugh a whele lot of apcts 21 Tthis,

Dr. Silwver, and do thiz whole Thing,
But the point I'm ¥ryiag ¢to gat ad=- and I can

save us all a ot of tima, mayba I coun == ig bhazsd on ths

2 sm i e mmmaa oW - 3 8 = st

wEEA s . A AnAnmane §

e

- et
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degonstratiou va'va had so far, would you wast o further
cnack tha remaindazr of tha data befora relying cn i%?

A {s1iknegs Silver) Yas.
Q Al righi,
MRS, BCWBRS: I +hink wa should *ska a braake
So, ton minutes,
{Recess,)
MRS, EOWERS: Wa'd lika to gat skaried.
Mr, Norton, Mre Willingham mentionad to ma he'd
ba back in a minuZa or €wWo. | -
Can you procaod without him?
MRe NORTON: Yas.
BY MR, NQRTOMS
Q- - Dr. Silvexr, two maps that waras ldentifisd that
axe up on that larxga boazd, ware USGS MPI10, thay wers
Joint InZarvenors Hxhibizs 51 and 52

Now could you go to %he map that’s up thera and

_*take with you =~ hang on just a minuta and 1911 £ind out

which one of cur axhibits it iz == tha two viewgraphs which

Wara 34 and 32,

Could you do that, grab tha two vigwgraphs 34
and 32, 80 that you can put ope cn top of the ozhdr and lize

the shoralires up and hold tham in your hand thaxa?

wym ot 2 Now, ¢the 1iiae in guestiong line 7, ‘that is off

- Caps San Martin, isn®® i£? Zaa't it directly tha southern
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- Quzsiicn mazks. Weudd you agras with &hae?

A
% Q'+ Your BARTLETT runs. -

s3 11+ 30 Ehey aot? Co

poxelion o lina 7 whezrs it gozs la¥o lizz 8 iz almont due
was®t of Copo San Murdizn In ¢ha acsih pordica 28 aoms diz-

zanc), whatever 2ha disbances ©Ff Line T i3 anordh of Cape

San Martin, dun it #hat oorzech?

A {Vitness Silvaer) Yss.
Q And iznte that pard of ¥he  USES map that has

2 4ot of question narks on i% in that arsa, that very arsa?
Yas or no?

A - Up in haws, yas, thera axs quastisn mpyXs.

' Q ALl xight. O

Hayse now wo aave 2 paxslal exploanntion of tha

A vy

MR, FLEISCHRAXERS Objactica. "L b vt

That’s ambiguous. I don’s know whad Mr. Norion

' 13 zofarsing 0. o

BY ‘Emo NORTCONs REER R

»

Q Wall, Dz, -Silvaex, ehis dokae was g*‘.ﬂ.@.:z Lo UBEs,
wasn’e 127 : Lt

{Witaess Silvex) which daba? . "

Q And yet thoy ashow quosiion marks in'dhai anzi;

A Yase

Q T oaia right. ‘
P l.‘ "
a3
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mpb5 MR. NORTON: Nothing Surther oa this subiect,

BY MR, MNORIZON:2

N

3| Q Dx, 53-:111%« s in youx Teatimoay you 2alk akoul «w
zf’ excusa me, I have éomaoae"‘s poiatar over hera. I don’t
’ S knew whose it is bud 1?1l pass 1z bkacke.
' 5" MRS, 2CWEBRS: Can'f wa put gome of these thiangs
: i to cna 3ids? Aras vwe dgoing back to thg lcg and =
. 8 ' MR, NORTON: Mo, AT %his time we capn mova the
a onas we’va had marked into evidanca, which ara Ap’plicané's

10 Exhibi%s 30, 31, 32, 33, and 34.
i1 ’ We would ask that thay all be movad into evi-

12 denca at this tima.

. MRS, BOWERS: Mr. Fleischaker?
@ g5 N MR FLEISCHAKER: Lot m.e sae what thay aras.

.5 'nat me catch up on what va’;:o Lalking about, pleasa.

16 MR,  NORTCN: I°'1) do it wary quickly for you.

7 ' Applicant®s Eihibii 30 is #the ==

18 ‘. MR, FLEISCHARER: 1I'd rather do it g2lowly myself,
- ’9' Let ma just take a look at them, piaasa.

20 MR, NORTOMS Fina,.
- 21 MR., FLEISCHAKSRs Mr, Norton, ths big exhibit

22 that was up on the board thera, was that marked?
MR, NORTOM3: NO.
24 That wag taken f£xom 542 of your %Lestimony., It

is an attachment to D::.'i Silver’s tastimonye.
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MR, FLEZSCHEARTR: JuSt ono emeni.

iR HORTFCH: 28%3 almo ths sams asg Lhae ovaw:

N P

£file map. I faclk, A2°3 Ghe oziginal hesd avidesse of B4R
Szom which !5422 wag Dedreide.
¥R, FLEISCIARER: The Sifficulty <'m having i3
" this B42 has lina awnbexs on itoﬁcas that havs line numbers
on 1L, .¥hizs larga thing?
MR, 230.;1'1'0}.\38 “.’@s, it aid.  Sul they Waze g0
vary gmall yoeu couldn?t saa £hele

MR, FIEIICCHAFER: Heil, the probiaza I°m goizg

27 o have is thab we wmay wich ©o puzsus this quasEith of

| teaspuzing and dccadion Zurther. e

R IR "
g

Se 'Z%m godng 20 chiect fo Wia irkrodiiction of
Appilcant’®s Bxhibi aumber 32 unlzes wa have hid“large
Sriginal markZed ailso. S o
MRo MNCRZON: UWall, Gshg laxgm origé.‘n‘r-:v::t:, as I
undaratand iz, is the proparbiy ==~ hang oa just & Xomsak.
| That'’s a propriatary niaca of ;;‘é.pa‘x:;"’ Thad
doasn®t belang 20 us. And wa had Lo go bozrrew :. o ‘
MR. PLOISCEARER: Propristary? s
’ R, XORICH: Ua can gal ¢opies of ik
In othar words, it kelongs o somzonsg niss. Bud

wa can make copias of i, But we can’t «= you kibw, thoza’s

6o problem in makixig cépé.es of that,
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¥R, FLEISCHAXER: Okay,

Can wa Iaagn agrgsepent, when, that that will be

mazkad as applicana®t’s axhibik?

e aw tw o g Wes e B

MR. MORTON: Suxa., I hava ao prebiem wizh that,

MR, FLEXSCHAXER: Can wa fuxther reach agraguant
that wa can havae a copy of i% tenight to examine?

MR, NORTON: I don’t Rnow if I can gat a ccpy of
that ncnstar made by tonight.

MR, FLEISCHARER: The cooy vou have?

MR. NORTON: MNo, we casmot give you that. It’s
ona of 2 kind and it doesn’4 belong €o us.

Wa wowuld suggagt «- I den®t thow whb;a Dr., Silvexy
got B42, bug‘it°s cbviously the sams sourca., So you certainly
hava that available o you,

Drawing B42 of your testimony.

WXTNBSS SILVER: Which is B42?

MRS, BOWERS: Vall, youtl) have ¢o look at your

MR. FLEISCHAXER: Thara ara two problams, I
think, and they are gsaparabla,

Tha first one is whether we should permit thesae
docunants ==~ particularly Applicant’®s Ezhibit‘number 32 vow
to go, Into ths racord orx any of tha tasiimony . withous #he
supporting document. And my position would ba that you cannot}

that you have ¢o hava that large docunent thaﬁ_ha'had up thare

L A s T 5 R bt —— - s es . e 85 » - . ee s - —————s N € -
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ME, NORTCMNS Mza. Bouasl, w2 have laid suifficiazd

fcandation, BT, Siivex aas idendifiaed al
Ho’s agzeed habt tha onc wa maind was 2
periion of 3 gread big large mep.

, I£ M», Figischolur wanis €2

- than st kim gok his. cwn map. You knsw,

Zfoundation that's raquivaed. Thak’ls ail wo Bave o do.

L3

£ ¥y, Flaoischekay wanis Lo

asw A

araa, Ha’s fyos %0 do 89 .

PR

T MRS, BOWERS: %Woll, *ha witnes

tha larxgo mapo and ha ¢estified thad it was in Zask a part of

that laxga map, a zapy oﬁucﬁon. .
| MR, FLBISCYAKER: havae 2o
through 34 going im.
‘ MR, NHORTONs How about -39?

axtigia,:

v . MR, PLEISCHARER: MNo, I hava anc problems, I
“have no cbjzetion #o that. , e
MBS, BOWBRS: Mz, Tourtellogis?

MR, TCURIENLIOITR: No cobhijeckica, ' °

MBS, BOWEBRS:s Wail, Appiicank®zs Gxhiliks 39

¢hxouch 34 arc admitiad in evideancs.

1 thzse dogumunis,

shoszeopy 9F£ a

go iako cthoy thipgs,

wa have 1ald tho

go is%0 scmes ofhax

.

shjestita o 31

Thatts Dr, Silvexds
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»

{Yhezeupron, the documenis
praviously mazrked as
Applicant®s Exhibits 30
thzough 34 wera adnitéaed

into avidaence,)
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MR, NCETON: Shall wa procsed, irs, Ecwexs?

e W e & b X

MRS, ECWERS2 Yes,

A {Witnasas Silver? Yes, I dontt zecall exactly

whare, but X do mrecail,
Q Well, 23 a matter of fack, you said that thexe
wera=e I asked vousw ¥You said it waz a mejor fdult zone 2

=

- the Stata of California, and T asked vou Lo list some other

"#. faul: zones., Do wou macall that?

‘A Yes.
Q All right. SN
Couzd vou do that for us now, list the major fault

zonegs in addizion to the San Gregoric-=iiosgri fault zones

. what other majoz fauli zones Lhere are? You kncw, this is

obviously wour opinion.
A Okay., Without a Californis map it’s hard %o sinply |

list every fault zone. I could start listing =-

.';;" Q Excuse Te., Lot me rephrase my quéséioﬂito make

sure we'ze understanding orne another,

You slassified the San Gragozic=Heodgrl as a major

fault zone,

A Yes,
Q Then I asked you to 1liszt other major fault zones,

~—a

ews

awme
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and you started out with the San Andreas and you named a few
others.

Now I°m asking vou the same question again today,
to give the major California fault zones., You don’t have to

repeat your testimony. If you foxget one I°m not going to

‘quibble ovexr that., I°1l just tell you what it is that you

forgot.,
MR, FLEISCHAKER: xcuse ne, Mrs, Bowexs., This
line of questioning is arxgumentative. I would like Mr, Nerton

to 1limit himself to asking questions. He doesn®t have to

T make speeches and instruct the witness during the course of

the cross~examination. So I'm going to object to that ques-
tionj the form of the question is axgumentative. He's in-
structing the witness and I would request that he limit hime
self to asking questions of the witness.,

MRS, BOWERS:2 Do you want to respond to the 6bjec-

tion?

}MR. NORTON: No.

MRS, BOWERS: DPoest the Staff think that it was
argumentative?

MR, TOURTELLOTTE: I hava never understodd a

que#tion like that to be argumentative, but I might add this:
It isn’t a good idea for an attorney to get into
a cdlloquy with a witness., However, I don’t view that quese-

tion as being érgumantatiVe, and I don?t see hcw it ‘could be
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sustained,

MRS, BECWERS: Well, theobiection is overruled.

Mr, Noxton, could you help the witness by giving
a page reference?

‘¥R, HCRTCN: I don’t have my deposition open, but
I can find it.

MRS, EOWERS: Is that what vou're looking for,
Dr., Silver?

WITNESS SILVER:2 Yes.

MR, NORTON: I don’t have it., I can geé it for you.
Let me look at my nokes,

BY MR, NORTON:

o) Pages 84 and 85, I'm not checking your memory.

" That’s all I'm trying to say. I just want to start talking

‘about them.

a (Witness Silver) Well, thexre are a numbeyx of fault

zoﬁgs in California., The Hayward-Calaveras is a fault zone.

b " Excuse me for interrupting, Doctor, -but I asked
for major fault zones now. I°m not interested in all the
fault zones, not that you didn’t previously describe it, but

please limit ycur answer to what you told me before were the

majox ault zones,

A MYendoecino is a major fault zone,
Q Which one was that?
a Mendocino. "

- t—

-
"
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Ckay,

The Hayward=Calaveraz is a majer faul: zone.
the Rinccnada smay be a major fanit sone.

The Garlock is a major Lault zone.

Dy, Silver, I'm really twving to =

Callifornia ig »iddled wilth faults- and many favlie -

‘zones=- Tas word “majoz® remains to ke worked cut on many of

hew major are thoee

I'm not trying to taest your memorv.

‘There arxe many large faulit zones,'

7'°n not trying o Lest your memory. I'm just

érying to get a listing,

" not?

as a major

Y

0o

[y

Zane.

You also mentioned the Santa Lucia Bank, °
The Santa Lucla Bank fault, yes.

You also mentioned the San Gzagoéio-ﬁbégri, did you

Yesg.

Now would ycu add ¢o that list the Sierra Nevada
£aule zone?

The Sierra Nevada?

Yes.

No..

How about the San Jacinto?

The San Jacinto is certainly an important fault

ne rm o
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Q tWould you classify it as a major faulgvzone?

A L don't know,

Q How about the San Andreas?

n Ch, yes, the San Anérea51 '

Q Now when you told me in the deposition that these

were major fault zones, what did you mean by "major fault

zones"?
A That they had appreciable length.
Q Anything else?
aA That they had -~ they were associated with signifi-

cant seismicity.
Q Ckay, What else?
g :\ For many of them it would be important to know their
‘offget history, but for many of them the offset history

really hasn't been worked out; that is, the amount of geologic

. displacement,

Q Since you've chosen to classify these as ﬁajor fault
zones, I want to know your assumptions that underlie your
classification of them as major fault zones,-

So far you've given me length and signiﬁicant
geismicity. What other assumptions make them.majo% as
opposged to minor, or soma other adjectivg?

A Well, there’s certainly a whole spectrum between
+he variety of fault zonea one sees in California. ' Length

is the primary characteristic.we have to work with.

P e e
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fault zones® -eperhaps not == in your depositicn.

?3téli us, but why don't you =-

.

0]

Q Is thsre a minimem length that makes something a
majez fault zone?

A Hell, % san’t answer that because a ralatively

amall fanls sone thaet has a ceritain hind 9f compressicnal

0

anovement D2y be azsceiated with signiflicantly layrge earthe

" quakes, so I den®t think one can just easily characterize a

' minimum length.

Q All rxicht,
A It’s a very difficult quesiican to gatagorize.
TR 7 I believe it was your terxm, "major.® I don't want

to get into that with Mrs., Bowers about J2at of the pants

again, but I helisve you were the one who suggestsd ®major

. Well, as T read the depositon there’s some question

about. who £irst used the term "major,” but vwe wers discussing

" major fault zcnes, as I recall, and I am trying €o now £ind out

what you had in your mind when you gaid “major fault .zones,®

" so whethexr those words gtarted with my gquesticn or with your

answer, it doean®t make any diffevence, Whether it started

:biéh your answer, I would presume yon may be Bé£%é§ apt to

~
]

MR, PLEISCHARER: I want o restate my objection,

" this is exactly the kind of improper crosswexamination that

resulta when somebouy usges a dﬁpcsition to bootstrap into

soms gsort of impeachment: or atﬁemnted impeacnmant.' ¥ou know,

e smmaroe- nes [ - = oma wa o EEREEN T
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' Mr. Norton isn®t guite sure who used the teorm *najor® and
now he?s trving to develop some kinds of lines of inconsisten-
cies in %his witness® testimony, and it dcesn't seem to me that
we're getting anywhers, that we're going anywhere,
So I want to state an objection to the use of the
- deposition as the main basis for a line of queéigzﬁing vhan

there has been absolutely no inconsistency shovm in this wit—

1| nessg' statement.,

MR, NORTON: Mrs. Bowers, I'm not trying to develop
* this inconsistencyvabout which faults sre major fault zones
and which aren®t,

Belileve me, o Fleischaker; I°m not #rying to do
thaﬁo In fact I was helping him name them off, I want to
discuss them, I°m trying to find out why he classifies them
as:major, .That's all I'm ¢rying to £ind out, And“if that®s
the wrong word, I want to £ind that out, and find out wh;t the

common ties are.

MR, - FLEISCHAKER: I think if someona xead this

‘ whole deposition they would see in the context of an hour ozr

-

|| two or: three that MR, Norton threw oui a questicn, name some

. fault zones, and the question may have been name scme major:
T '

fault zones .=~ I don't know == and Dr. Silver named two or

4

'ihree'and he said I can't remember them all, Those arezs a few

And it seems we're going from that kind of nebulous

5
é'

S
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Ziscussion intoc 2 charzcterization that Dz, Siiver hag

developed a major ranking order systom. N2 hasa®t, He dida’t

say %hat ha 4did ir thiz depositicn. There is nothing in

1l testimony 4o say thalk ha has developsd a welleorderad

t

+2

systemnidbr objectively clascoifying fanilis across the State of

' .Califoxnia.

iy T think that®s vhat we'ze leading into and I think

»

i the problem is that we hawve started from a deposition in an

“'affért 20 build a line of crbsn-examination, and you sheuld

‘start with the witness® castimony, not ths deposition,
MRS, BOWERS: My, Tocurtellotte, dces the Staff

want to respond?

1R, TOURTELLOTTE: MO,

MRS, BOWERS: Well, we ruled eariier that it was
appropriate ¢o use the depositicn, partly for efflciency and

" ‘also mentioned helping witnesses to zecall, The witness of
course was attempiing to find the location in the daposition
wheée this was discussed. -

Your objection is cvarruled.

W BY MR. NORTON:

Q Dr. Silver, is thexe anything else other than
length and significant seismiclzy that vou use ab{a critaria

o classify majér faules?

A {Witness Silver) Cne would iike %o know the hige

tory of offsst and the modern rate of offazt on faultz, We

*Fhean, ¢ . » <
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1_ often don’t know that on many of the f£fault zones. We have a
2l good idea for a few.
3' Q Do you know the length of the San Andreas?
4 A It%s the order of 1,000 kilometers,
5 Could it be as long as 12007
6 A I say the order of 1,000 kilometers, I°Q have to
7‘ measure it on a map.
8§;T ' Q But could it be as leng as 12007
o MR, FLEISCHARER: BAsked and answered.
10: MR, NORTON: I'm afraid it wasn't answered,
11 || Mrs. Bowers. That®s why I asked it again.
12R MRS, BOWERS: The answer was not rasponsive.
13 Please answer the question.
14 WITNESS SILVER:2 Xt could be, but to do any more I
15f would have to go to a map anéd measurae,
6 BY MR, NORTOMN:
17 Q How about the Hayward-Calaveras?
13f A (Witness Silver) I can't give vou numbers on this
19+ off the- top of my head. Aand also, there has been recent work
26’ on the Hayward=Calaveras also that indicates it may be much
21|l|. larger than was previously thought, |
2éj Thezxe ig a racent article in Geology, December 1978,
23: by Darrell Hurd of the U. S, Geological Surveys -
2{. . Q Excuse me, Dr.~= Well, go ahead and look it up.
zsgAK; was interested in what you knew, not what an article says.
§:é BN . e s
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ebl0 1 A t-jila.{: Hurd sucgests is éh:;\.*’:. the Hayward-Calaveras
@ 2- fzult =one may be part of z much cnger faule zone than had
o 2 pz:ev:‘aousiy been thought. Criginally ohe faullé zone was srapped
- PSS M T'a looking at scaleg hemra .,,...; apvrozimately 200 kilc~
5 meters., Howevezr, in his recaoni pager ke suggesis hat the
? S« ffémj.!.t zone may be in excess of seven ow ez.gh"' hundred kile~
? 1",: ‘_ine..‘cers s not as a through-going zcne but as a geries of offs.et
) 8 r ", serj'{"a.ents, en echelon sores.
o~ tesi 9 : 0 How about the Rinconada?
. 10 Doctor, if you knew, fine, I don’t :rea'iiy e:._:pect
.”’:: _¥om to do ragearoi. v
: a;‘ }a A Wall, I remember going thwouch ¢his inkne deposi-
13 -T:i::é.é‘x'z and going to a map and mzking an aestimake fm;;u ‘a smalle
@\ 14' ‘deale map, 80 I’m happy to go through my aeuovit dn "and
13: x‘:'rv ".o £ind ‘s.he ficure and xepeat 1t to yeu, '
1:6;: e Q Z think.the only thing you said theras is it°s over
17?? “Y00" kilomaters, page 87, the last line, Aand theh You go cut
. ‘ .tc 130, 140 on pagz 88. S ‘
18 =
2 . ’9:’ i A I think at the “op of page 88 you're taliing stout
20" the Santa Lucia Bank fault. "
2 ,2:’ " ki Q ¥ags, I°m sorry, I was. So I guesz yow ‘goi it a
22 l:l.ttla over 100 for the Rinconada. I8 that corredt?
. 23" 7. A Thats what was in the doposition, based on an
o 2'4 f.' ”’gs?::inate on a vexry smaliescale ;ap, YeS. mr
Ak g okage
25401
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And the Mendocino I believe you said 250 to 300
in the deposition. That’s also on page 88. I'm txying o
_8Speed up the prcce;s a little bit,
A Yes, I*1l)l stay with th;t.
Q Ckay.
And how about the San Gregorio-Hosgri? I think
you have already testified that ¢hat®s 400, did you mnot?
A The oxder of 400, yes.
Q Okay.
How about the Garloc#?
MRS°;BCWERS: Is that in the deposition?
WITNESS SILVER: No, it isn’t.
MR. ‘'NORTON: He didn't mention that one.
WITNESS SILVER: I dom't have a map including the

" Garlock. It would be of the oxder of 1060 kilometers, bus

I I can®%t tell you.

BY MR, NORTON:
Q How abouéthe San Jacinto?
A {(Witness Silver) I can®t give you a number oif the
¥ ‘top of my head.
- Q An approximation?

MR, FLEISCHAKER: I'm going to object to the wit-
" ness speculating, He has already given an ansver that he

' can't give a number off the top of his head., We®ve got lots

|| ' ©f maps around here, and I'm sure that 1f we need to go to a

(2 1 TR
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ebl2 - map to get one out in front of the witness, we can sit down
@ 13 4 and sjcale these things off, |
O ' 3" ; MRS. BCWERS: Do you have a map now, Hr. Silver?
. 4 WITNESS .SIT;VER-: Yes. =It’s a zrather old one.
‘ :: From this map of Crowelli it could be as much
: g as 200, Howewver, E-JS an individual seoment he naps 1 mayes
: ! ':8‘0‘ kilometers, but it looks ¢o hawe baen part of z much longer
) 8:: » fault zone sc~~ No, I°m Sorzy.
3 f BY MR, NORTON:
in . Q Why d6 you not include the Sierra Nevada in your
19 1ist of major fault zones?
12 ; A .The Sierra Nevada is a large mountain Tange. It's
13 . a large granitic rock. I+ does hava asscciated with it fault
@) i 41 zo'pea. There ige= ¥n fact one should include -fauiﬁing along
15 - the ‘enst escarpment of the Sierra Nevada for sure.
: 6: Q Are you tglling me there is_: no such thing as a
" 1 sierra Nevada fault zone?
. A There are faults within the Sierra Nevaga,
T 19 ) 6 . But ;i.:here are no maps, state maps or anything that
20 || show a Sierra Nevada fault zone?
5 24 A By youx questicn I interpreted you to te asking
52 original;y, do I consider the whole momtain range a fault
= 23 . ZonAe.
‘ ’ ' 24 :r ,Q ‘ No, the Siezra "Nevada fault zone, are yéu familiazr
’ @} 2; i+ wi*!;h that? |

ay
s

ne A
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a There may be one. I can't think of it.
Q You're not familiar with anything called the Sierra
‘Nevada fault zone?
A There may be, the name is so common, but I can't

place it.
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Q Now the next thing you talked about il signifi-
cant seismicity; at lea;st that's what I wrote down on my note
pad.
| Could you tell me what you mean by significant
seismicity? --what you meant. by that term?
A‘f{ Having earthquakes associated with the fault
. of ! the order' of magnitude of. 5 or greater..
~ - Q In other words, your  definition-- ZILet me see
iﬂ I understand this.,.

e s

e A If a fault ‘zone- had a length of 140 kilometers

- ¥

axi'd‘ had:a 5.5 magnitude earthquake on it in the past 500

s

years you would. cons:.der that a.major fault zone, yes or no?’

)
* hd .

7 LRSS Well it's difficult to tell, One might oz one

A m.ight not, depending on~~-- .. - ST * coe S

‘ Qe Wefr, Dr. Silver, I'm trying to undérstand how '’

yqxqual‘l' things major fault zones and the assumptions that-

. y&imime. You told me length,p and the shortest one I've got

:l.s actually the San Jacinto, 80 to 200 kilometers.. But we'll.

tak& the* 200 ani move ofﬁ that one to the Santa Lucia Bank

"~l‘=<w--

which you said was 130 to 140 kilometers in length So T..

took that: as one of your lengths. ’ N
.o And then. you aaid anything above & mag'nitude‘ 5.

So- I. téo'k* a: 5.5. And . I put. those two together and T’ thought

you would be abla' to tell me: yes, that would be indicative of’

e A A

5 Aty
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1 wbh2. 1 ! o So X guess I don't follow whatever assumgtiona v
@ 2 ; you. must be using, other than those. two.
@ 3 MR, FLEISCHAKER: Is there a question?y

E 4 BY MR. NORTON:
5 Q It you can't answer that question I assume there:

37 6. are othex; assumptions.. , ":, ‘ S . ,_

; K 7 L A (Witness Silver) 'I'he reason this is going very q

! . 8. haltingly‘ is that.I have never sat: down to characterize: the. |

' 9. faults in. California in. terms of a ranking; major, minor, '

i .10 in terms: o'f‘ these characterisi:ics. - : »
1t " F. Q i‘ ' WelIL I believe in your deposition, Dxw. Silver, \
1;:; thaf. you indeed did classify the. San Gregorio-Hosgri as a. )
13; majon fault zone, di& you. not?' R I ' [.\,
wl = MR rm:rscnmm ALl right. I'd like to ob;ect o
K15 " b:t:othat question. Beca.use the whole line of queei;io;x;xg is | )
16, ‘ gettingi ou{: of’ hand . R
17 C : - One: has to read the- deposition to understand

% 18 ||° that it began from a very gradual discussion about faults

;‘ 3 19. generallx And’ Mr., Norton: asked’ him. to: list. a number: of ‘

. ooell * fmgi!.i:}sW Aml 'Dr. Silver* atarted liating some fault:s and \

< ‘212 . sai'dj":'.:don'i; know t:hat: L can: think of’ them all.‘ And he- s |

3 22 named two. or threer oxr four, and he said "These seem to ke

‘ 23 | mejor: faults.” " And. all. of a sudden we have from. this a

| 2. || cons‘t:ucjtion, on. the. part. of the ar_:apn].:!.c::-.mi:'}r an. implication: that

: D | 25 ? ‘Dr.‘ S;ilve;:' hasl created a: ranking 3gstem. And _' now ?ef is }

R povawmy e s ,mm«a‘;.&wm: Mx:#nmrﬂ\vm - ;JLLim: P Q?ﬁt‘fi\l-\:i .;wm e P s B TRy wf:«*'":"’?;m
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wb3 . 1 f xrequn.ring him, oxr cross-examining him to state the ::at:.onale .
~ @ | 2 | ‘for a ranking systam. Y o : b |
) 31, We just got the ;nswer.d This witness has not ‘
O 4 ; created such a system of ra;nking of faults in the"!:‘{tate of

5 ; Ca-l‘ifornia. So I'm going to object to the Iine of question— | A
6 ’ ing as* 1rrelavant. Co R SRR L SRR
: va i «rIf you want to, talk‘. about the San Gregorio-Hosgri
. 3 = a.nd whg hh,e consid exrs that maj::r, that's. one thing. We- can ";{i
o ll tallc abou’; thda San Gragoric-Hosgri and question him as to o
10 ‘ \‘.wh:{e ‘he' thinksq ia‘ a major zone and what he means by’ major i o ~ ’;
11. “sz‘c;ne‘.‘ But thia witness has not set forth to this Board, oz’ g
12 Hl in hi:; testimony or in. any demonstratxon a. rank order systam
,3. R fom thaA faults :I.n Californi.a., Ancl that's where: this cross= o

LN

4]

oy

T

Rorinvie pTEa o o

14 |}.-

18

16

N
1

Sirarl

L A

: >-.-w'-

examinat:ion i.s,. going.. And’ tha.t's why ie's: :merope::. And

Py [ 3 RN
. . . . M

g it gxc;ws nebulously out of the depoaition.‘ . %
‘77 f0 MR. NORTON: I'm not. sure I" understand the
basis for\the objection. X heard a long speech but I don"‘.: |
thinlc I heard a basis. L - ‘ . i :

| ; MR. FLEISCHAKER I{:'s irrelevam:.. Thig witness
.just; g}ave ;{rou an answer: hn ldoes. not have a ranking system.. ‘ ﬂ
And it’s irrelaVantu PR )
* If ‘you want to talk about . the San Gregorio-Hosgri
and. why he: calls. .'Lt major,. fine:. let's, talk anom‘: that..
. * PRy MR. NORTON.‘ Mrs.,. I.ng_ers, T can: only say’ that .tf
the —f;l;: if. Califor;;.; f?nilts are irrelevant to this .
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p wbd., 1 hearing ‘:I don't know why we're: here.. a “ f |
1 €) 2 MR. FLEISCHAKER: That's not the point. The
.'3 point is that in this cross-examination he is asking him to
: o4 state a rationale for a ranking system that he never has,
g 5 that he has never constructed. And he has just stated that
j 6 _‘on. the. re‘cord.‘ Therefore any other cross~e~<amination on. this « ;
‘. N 7 - question is. superfluous. : .
T‘ . 8 Crosa~examination on the issue: of "Do you. consider
g || the. Sa.n Gregorxo-liosgri to bae major?" is relevant. And thet’,
= 10 .. it* 8eemzr to me,. :Ls wb.at the questioning should be- directed
r 11 |}. * torand not to & ranking: system. L ,
' 2l o MR.. I&OR‘IKBON° fdre., Bowers, that. question ‘of whether
‘ 13 the Saa Gregorio-nosg::i fault 18& a. ma.jor, fault zone: only has: ﬂ
{E 14 “ﬂrelev:smc‘e if we. know- whet a major fault zone: is . And we havei "
| ‘15: to. tallc about other major: fault zones in order for it to oeve ‘
i6. ‘aaz':meaning. Othexwise you re talking in* a vacuum, ' ‘,
17 e i'. I'n: amazed at. this:- objection. I mean, it's just:
18 -absm:d' to talk a.bout one. fault and put wozrds: on it like .
;j v' 19 A majon’“ if you don't. know what they' mean-.. - e 7‘ - r
- I a0 ms eowzas:ﬂ M:, Tourtellotte? .
‘ : Zt MR Tounrznf.om-, My undexstanding' oﬁ what' N
22 _been goinq on- 13 that Mr.. Fleischaker: indicated that ‘
a3 Mr. Norton:.could ask a question about whether. the: San Gregori-
= " Hosgri zZone. was: a. major.z fault: zone.. I think ‘that was. the | -
: @9 E 25. queetion tha.t was: ‘asked;._):i;d my unde;:st:anging j,s_ _ﬂqat the
, e | R “f, :,‘ T k :“-‘7"”’ Ve e l
£ . e A W oL x )
(;»»";,vg‘-g);"gt-’;‘;[\ﬂ}jy ‘;‘n S TTogwe Y TN -:;‘é?."‘{?i;mn'&sﬁ:é\iv:v." RS : ar P eI * :
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wb5 T || . questions that accompanied that question were:directed '
4 y
| @ 2 toward £inding out the meaning this witness has fox the
. 3 term "maj;:r,“ not in the context of tzying to get this
4 witness to classify events but simply finding out what he
i ‘5 means by "major." Aand so far I haven't been able to discern
y | ~from.thle: ansvers of the witness that he has answered that °
q - L
1. 7 - quaestion; So I don'i: believe the objeci::l.on is well taken.
Iy afl © ~ ' umS. BOWERS: Well the objection is overruled.
\ 9 . The witness said while he hasn't done an exercise of labeling |
' 10']] ° -Faults in the California are as major or minor, he has given |
3 1 his: basis for determining in his own opinion as towhat would
12 |{ be & major fault dealing with length and. seismic activity.
13 Aml we.certainly agree that yon can't considex: only one
. 14 || fault and get. it in. parspactive unless you also get testimony
i ' ,5'" ‘on the other’ fauu;s. X
‘z 16 T - . So. will you.proceed, Mr. Noxton, please.
I 4A £ls 17 oo R
S :!8 N .‘t:o b L n“r .
- . o |l - b : :
t ¥ 3 L » ~ "'w 1
| ' “1F ¥ :za * . “F‘ ‘! cr * ) ¥ Yor v "
- ., 20. W, B R . i, . . T . :
% - LR e : ‘ i - -
3 23 , ,
.;% ) J‘ 2,4.' . * ) * T i‘\dl‘ i ~ ’ . ;‘ .“; ’ ,;:
g m 25& -: UL Fali wt s ! "“h“ . ""u et ,;,.;: w‘ o - " v
‘J; P t "e ‘v: A Lt by ‘..w ;:‘i'f ) v L : " t l? !
iq. SN L e - .
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BY MR. NORTON:
Q Dr. éilver, I'1ll just quote one line of your
direct téstimcny in 1.2-4. The page doesn't have line
numbers but it is starting at the end of the £ifth line
down. It-says: '

“"mhe San Gregorio-Hosgri Fault Zone
is the only major fault zone with documentation
to satisfy this criterion."”
j_$o I'm trying to, £ind out, Dr. Silver, what you
mean by "major," so far you've told me length and significant
seismicity.
: I asked you what you meant by '"significant seis-
micity," you said: Oh, anything over a fivé mgénitude
earthquake. So I gave you a ﬁypothetical of a fault zone
that is 100 and -~ we'll say 150 kilometers in length, that
has had;One 5.5 éagnitude earthquake on it in the past
500 years. And I ask you, does that fit your definition of
majqﬁ faultféone?
.. x (Witness. Silver) | Well, it w'ould' have a
'mgioé'ie§g£hiforlsﬁ£é.z‘* | »
| r‘BCouId I expand or get maybe to the more basic

question here of -~

Q I would like to ask the questions.

A AlL right. |

. " MRS. BOWERS: Can you answer tha% question?

Yo T T T
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agb2 - ‘ BY MR, NORTON: ) A .
Q - Can you answexr that guestion?

A , (Witness Silver) 1I'd éay yes, the length is ~ ~ |

& majoxr . ' .

i S . ~Qﬂ And it has szgnlflcant seismicity if ir had )

5 . -8 a 5 5 earthquake 500 years ago? S T ‘;7 1=
2 , 2;?; . A.A;; Wéll you're. very unlikely to have discovered a a -
i P g??; 5.5 500 years ago. It would have had to be much more recently |

3 ) . 9 than .th,atj..u L . S - : o
7 h'>1°”éxir - QJ . a&@ about 200 vears ago? - S . ;1 {

il

. 1 A That's fairly unlikely in Callfornla. ‘Maybe 1C0.

<yt
v
N

2 Q  All right.

3 . ’?‘ R ~Andlit,may“be major. - : N
2 -~ Yo . . o M .

“14 )

i _ 7J.Qa;ﬁ S0, if. an. earthquake occuired that had a 5. R
g 15. X magnmtude in 1940, we would have known it, wouldn't we, B B
4 - e :3?7 i'in;CaIifornia? o . .

j PR = A We probably would have.

it .
: . 132 . Q- Would there be. any reason why we wouldn't have°
} LI a. ‘; . J : 4 . vLv. T o e N < v ft ' * . e
. ' F . . " R : - . . AR B
- LM R e probably would have. c ol
S = N4 | CE IR ‘ *: e RN vU***»ﬂS D SIS B
%*iﬂ v 20, ? AT Q N‘And you can't tell me any reasons why we wouldn't
3 . . ‘: L '
E ., 2L have»if‘ ‘bad. 3 5. S in 1940, for example’ * ’
by g ‘22 . t ‘A . N.O.
] & 23 ||; - Q ' Okay.
E 24 |k So then I.w1ll change my hypothetlcal to: 150
¢ | e
L |
ﬁ e 2801 kilometer length fault{whlch had“a 5.5. magnltude in.1940 that,
§. e B 'hl ¥ ," * 5:; y RO ) ‘%4 e '
A A - % : ' !
::: “ ] ’ “ . ;: N ¥ "m”‘; ‘: y "'»v(‘ ] Fe . i "'-i"i‘\ 3 ’ - n - ’
i‘ ¢ y’ P s & . ..“f: ELY e . . LS ‘v
; L ; . !
ib{ - . " N
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according to your definition, is a .major fault zone, is that
correct?
A It may be. I don't know.
As I say ~-- what I would consider more significant

is looking at everything one knows about the fault zone.

Q Excuse me, Dr. Siiver, you didn't have any problemsg

ranking the San Jacinto as a major fault zone, did you?
A Yes, I said it may be a major fault zone because -
"Q How about Santa Lucia? You didn't ever . say:
maybe about that ome, did you?
You said it was a major fault zone, 'did
you not? i
MR. FLEISCHAKER: I'm going to object, it's a
mﬁltigle question.
MR. NORTON: I'll withdraw the question.
BY MR. NORTON: .
Q Is the Santa Lucia Fault Zone, or Santa Lucia
Bank Fault Zone a major fault zone, Dr. Silver?
A 7' (Witness Silver) I b;;igve it is, yes.
o Al riéht. N

And what do yourbése that on, Dr. Silver?

A On its ;gngth.

qQ ‘Only its length. .Isn'é that --

A That's right. I have no knowledge of the other
' things., 7 \ ‘
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. 1 ’ i
agbé Q . You have no knowledge of its seismic history, do
¢ you?
2
A Very little. .
¢ Q aAnd you have no knowledge of its offset?
? A Some knowledge of vertical offsét..' None of
° "horizoﬁtal: . - : ‘ ’
! Q Okay. . ;
8 So the only thing you know about there:is length}§
9 .and you believe that that is a major fault zone. “ .
o - | . ‘Now 1et s. go back to my hypothetlcal.~ Why lS my{’”'fi
L hypothetical ﬁ;ybe a major fault zone, lnste;d ‘of a major I
12 fault zone?
13 W A -"Because'I‘ésn!E:know what kind of offset you;“ 2
14 *Hypothetécal*hés. ';:dd.knowifor,the"SantanLuciafBank Fault  fiT*
15 'Zone, that'is has appreciable vertical offset in places of 1
Jﬁ‘ the ordér~ofla'kilometer, possibl&smore.
17 . Q éowfabéut the Mendocino, what do you know about
_ 18 ies. offset° N
" J?%: f ‘. ‘:§  : - The Me;docino ——hlét's see, our knoQ%edge of the :
' ”ngr’ offset histo*y»al?nghtﬁ;‘Meﬁéoclno~comes from knouiedge of the
-2?; f spreading rate 6f the sé;‘fioor along the Gordo Ridge. ‘Tge
2?: Goxrdo .Ridge iS‘a'spreading center that intersects the
.Z?’; Mendocino Fault to the north. ‘ T 1
o ‘?4?' K "‘:*'; The rate of mov;mentfat £he present t;me along* ‘.d
'ﬁ]l% E = ?lthngou#hg;p'énqlofithe‘MehdocinoﬁisjmaYbeifhréeior four C “é

-] >.»"
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centimeters a year.

- Q What do you base that on?

, A - The magnetic anomaly.

4 .

; (Z} Q You're able to predict rate of movement on the
i "

1 magnetic- anomaly? . o ‘ SR

3 : 6| EERHE P o R
: CE L Yes.. o * S e
; 7 SR R ‘ SER D
; ' R ¢ S at three to four centimeters a year for the g
o . + ' ‘,; - v A .'.‘ o - ! R Lz_ )
: 8 “ e

’ , Mendocino Fault’“ - ‘ :

—~u

A Yes. : - - S

3 0]l S ' .
§ Q - Q Have you publlshed that° g B HS

l",‘, Y U - publlshed maps showing the data. ' R ey

12 Q- Over what span of. time is. this rate of slip? . kff;
‘ |

BBoff o v R N QFth
' o ,",“That s sevaral mllllon\years, o - N

bl

"/, Over ‘several milllon years? . | T el

' N ' PEEETE S IE Sy
F ) 15 oo ., I . - Yes; s M,’ A,’;"V » . I " \ ‘ d - “l;“‘;:j

So-you don't know' its present rate of .81ip? = - ;i‘i#

That's correct: .

: . Okay. - , I ’ . ) ' ,“1; A;
j .%QJ ti ’Do yoﬁ know th; Hosorxss preseot rate of si;pé‘ ‘ i;!
- : Al S e N D
; “%0’ ;? 1¢poﬂon1y thlng ; know«about fate of slip along : _f
% » %ﬁ the Hosgri—San Gregorlo 13”55; data-very far noroh aé.Ano ’w,

.I don't know of strong

i o -
. &3 || -constraints. " ‘ ‘ T

Nuevo which I talked about today.

v :
. s - en -, ) .
M| : - .
24 : : Ve
IR A | Q) And that's based on other people, that's. not your
. . S
H ' - . -
23 * T on - . > - . . f !
i ¥ v & s & T - e Wy R >
: ) . e personal work? L o« BRI AP T KA
o v i - g
. ! . R - i
. vt - » . ‘ v
> B W * . hd %
Z . ¢ : .ot . '.\j w) JCARN \ . . . . * , UL “
'}4 » - QI AR  * - M ¥ he R )
i, “ J et -~ . .
Iy Lo ~ * R LR M A , 3 # 3 ,:.‘
I ) - I e ’ L . ' . v . " L
4 N N Yo P . w C e Ty
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A

Q

That!s rzight.

’ o, T, Py . -
Would you say this is akboud a major f£faulti zone, -

g mer b e

that 14'3 capable of an 8+ sarthguaks?

Q
S
| Q;,;
S

: Q

No, not necessarily. -

Is it capable of a

" Not necessarily.

'Is it ;:apable of-'

.

Not necassazil Y

Uhat do you knm: about d:’.a&ibu-!:ion of ‘galg-

7+ eazthgushe?

a §+ earthquaka?

it ‘micfity,, if anyi:h:lng,. in tems‘ of if you have a maximum cradible

s Al moiem @

>

BN
AN

. o i,
‘1;11’," “what. do you axpact undernaath ii.? " T . o
i 12 R Ax I'm sorzy, if I have a what? .
13 ’ Q- Thai:'St a tough quesi.fon. Tet me txy it again. o :
; W z - AN Lat's* say, the San: Andreaz; -~ which I thz.nk everyonéei V
. ‘i,§, her woul& ag::ae is. capable of’ a magnitude 8’ eari.hquake, all -
,1_-6" right., - e ,
voe T, - Would you agree? .
18‘ Fﬁ A Yes. " a}.ong certain- paxts of it especiallya Not - .
oo ) s
R ’9’ 3 necessarily thewhole* length., oo f
| J,E :«:. 4\: h::x.;, ;?,d, Wh??a i.s :H: ??t capable of an 8+? B T d ,
: ; 2"‘; ”’ ‘o B @i;@; b‘e‘ ;,161:9' fts oentral ragions in, say, ’
i221» in the area south of Holliatez:. . ' :
x 23 o Q. Is tha'-" in the: Bi‘g Bend. area?
. No,. :i.t is: not; in theﬁ Big Band area’ :
Nortlr o£ :H; qr* south oﬂ it? l ,1 BRI
W e Y T . - SR
:;;“izfj';.?@.a%f;mww‘*:“ﬁﬁ' VPRI “”v"";"'*: Bet ~i"\;f"“'3‘*‘7’7:?:‘%€'13“‘;;~
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: ' A, It's north of tixe Big Bend.
Q' Okay-.
) Well.excluding that part then, let's talk about
what would you expect to £ind in terms of a distribution of
magnitude 75, magnitude 68 . you know, underneath the 82 TR
Lo ) Do you nnderstand what: I'm driving at? "'x
Lo A | Okay .. Ona would expect the distribut:.on of seis- i
micity to. follow easentially gome kind of a logarithmic
- 'rheu 4E e take a-stretch of the~ San: Andreas o

13

f
:.‘
d
3

that's capable.; —— J.et’sl take: a 400 kilomataer stretch on the:

gm Andzaas from. ch, San E:anci.sco south. You have a 400‘

%

" kilometer stratch: there, don't you, that's capable: of an 87

PREEYY
. .
PR

et ‘5 A‘!. 7‘ No.p = - » ’ ) ;x' . ‘-,,‘ ' o vr .o
16 ‘ _ B
- ;7 Q@ " How far isw ie? .
lz:‘-,_ b . ’ o " ‘:A
b . A 'rhe -araa £:r:om, lot's say, Eollistax norhh to .
ll1'8_5»j. : .
G capeﬁ Mendoaino might: ba  a: 400/ kilometer si-.retch. RS
AGME o . S R
SR QI ) And it‘s a.'LI capablei of an: 8, right? L
20 TR e L N N R P
-'-(,l .D‘.: T ::::1\ ;f* ‘E- Yes. ’,- ‘:. ) : . '- ; . N b . . ’ij {‘;‘
20l ‘ AR AT VRN S S ..:
vt ‘O!:ay. ]
vl And I believe you testified, and maybe ycu haven't, "
2’31‘ ‘ . ‘ 4 . i L]
Ve but: I*1l ask you if: you havae: ' have you testified that therae's

2‘* ", & 300—year retnrn period oﬁ & magnitude 8 on ‘the San: Andreas?
3 .
25:‘ 41 ‘ I e T S U L Pt 9 :‘,3"
. ? e ‘,E-‘ N Nor r haven'tf testiﬁed that:.. SRS PR x
. L T . ' . - ’ " N
:' ' \ IS IR “ tV"’-i‘ ‘:‘}" -: S : . ) LA ’; S . ‘: * v ’

- - e “ : ’ s . S
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Q " Okay. Do you beliesva that, from the -data you've

2 reviewed and ¢he papers you've read, that that portion of the
3 San Andreas is c¢apabla of a maénituae 8 with a return period
_é" of 300 years? |

%15 - A No, I'ﬁ not awaxerof that.figure.

6‘* 4 Bl right. |

"??3 . ‘ Do you have any concept whatscever f£or a returan
f%‘ pexiod for' the San Andreas for magnitude 8?2

2. A Yes, ocne can make an estimate of ‘return pari;é.
104k | ~ You see, we have only one earthquakeé of magaitude
R - g, 1906, in that stretch, g0 one can make an estimate of the
iz aiount of return for a\magnitude 8e

i%”f Q Okay. What's your opinicn as ¢o the return
143?“period«fq: a magnituda 8 on that straetch of the San Andreas?
15?:: A Anywhere f£rom 100 to 200 ysars.
"5 Q- * Okay. - : o |

174k Let's take.your hind number of 200 years, okay?
18-l Now, how many 7s, magnituda 78, would 'you expect:

I in that 200—year pericd.f If i¢'s logarithmic, wouldn't it be
,%ﬁﬂ A fzSoﬁething in that. -

2%? Q@ ' Give or take a couple, given the statistical

g3f scattexing, is th;t‘correct?

24 A ‘It could be.

25

'@ 7 Well what's your opinion, then?

.
)
- 2 ameme
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1 ] k‘ v | $
3 A W_ell,, as far as: I'm aware, the segment.of the
z San. Andreas from north of Hollister, north to the Cape
“‘3 Mendocino area, has a relatively low seismicity. So that;'
¢ even though there was a very large earthquake in 1906, and
5 one: can go through sort of gross ostima.tes to get what cne
° : thinks might be the recurrence i.ntarval, the seiamicity in M
] 7'\ - that: ataa has been. fairly low, B0 I’m not sure that there ha\mi
g been that many - ‘ i
> ., What‘a the. seismicity in the area of’ the Hosgri?
19 s IL ‘ It's fairly J.ow also. 7 i S :
S| . ‘p&;‘j’ Oh, okay.. - ’ | E BT R0
12. What does that mean to you? ‘ . R
13‘ A o Well‘ the: ‘area north of San Francisco euggests; o
%A to me that tha reason that tha aeismicity is low probably is. .
A a. reau;tr of what one calls' dip-slip £au1’1:ing,, that is, S
1e : Iarge parts of the- energy ralease: in that area come from
17 mmemnt on the very large earthquakes rather than dis-
18_: ‘ tributing them through the~-spect:um o ﬁ
11-9 N "*4 As opposed, foz example, to the same faults in:
20 !:he SanAr;drea;southof Hollister, which does not ha R
:‘21‘”; for‘ so;u.e :.iistance lsoutl; :f Hollister, which does not: ha;re a
22 " higtory of magnitude 8s, and that has relatively high gseig=-
lza m:!.city, t?xat- is, earthquakes up to. and including maybe |
5 i‘s‘;w ’ Axxiagx;itudei"és* and smaller oxiés, bui:fnot‘getting up"tb the very- o
,i" e | ' e "
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' 777 ' . Now, getting back to the more relevant question |
-2-' i ‘ :‘ ' . ) ' . ;.q “
hege, for the Hosgri, the low seismicity there could tell me --

Q  BExtcuse me, I don't bslieve I asked you.that

o
questicn, Dr. Silver._ ’ - .

e
1

=

s '.a:’;jv'f“" - kR, mzscmn.»z think you did. . I
3 2 | R .
1. o O ST e NORTON. ' B*:cuse me, Mrs. Bowers, I don't ]
s 7 beIieva I asked him that queation. . . i ' B
1 9 e MRS .BOWERS: Well you asked about the seismic .
, 9 ‘ activity on- the Bosgz:i? earlier, L o C .
' w’ ‘ j MR. NORTON. No, I asked if it was. high or low
J 1“}‘ i and’ h'elslaid it was low and T sa:.d okay and went on to another A
J . o i?*:' question about the. San* Andreas. T ; "‘
(P 2 - CHETL MR PLETSCHAKER: I'd like. to.have the aequence

. 3’?; ."—of questions réa'ci’ !Sgcausemwf ;a”ﬁderstood him to: be asking g " f '—'“L

about the Hoagr:l. also.. | , | e

r X! S “BY MR, Nom'm , :
| 17 A * -
- Q Go- ahead and’ answer the queation. I don‘t believe

1& .4t .
; SRS I aeked‘ it bu¥ go ahead and; answer it anyway and va won'i: have.
b gy SO | ‘.4"»’ v- . E .t
IR SRR N £~ 41| ' L ’ <
E Q . tmhave( the reco:daread back. . T R
3 ) TN ‘;.‘? f:«w m,w by L ’ “ . ' SR Y Hch
f AN YTt T AT (Witness* silvez:) Answer wha:h? I'm sorzy -
g . : ' S | A > ' '
: o2 e T e o
1 . * Q . What you star‘.:ed to answer, low seismicitj on
1 22,

- the Hosg::i.

b ' l23-: ' -:,- vy ' ’ .w
! }t . 'rhat's what I understood you asked me .

~ z4 - - - f
q - LTI f_ R “’ D.fd. you..ask ne. whp--'- that wa.s my understanding :

- N . §

-
\)
[ . 9 . - o LTSRN NP . b : ) Wi ’ \ J
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Q I asked you if the Hosgrxri had low seismicity
and you 3aid yes.

A Yes, And then yoﬁ ésked me why, I thought.
But I'd be happy not to answeé it.

Wéuld you like me to.meke an answer to that?

Q Sure. |

A . Low seismicity on the Hosgri could mean one of
several things. It could mean that over very long periods
of’' time: there is very low seismicity, or it could mean some—
éhing'analogous to the San Andreas noxth of San Prancisco,
that seismic release may come with large earthquakes but on
& very long tima scale.

Q. .What do you mean by "a very long time scale?”

A Longex than, say, the 100 years for the San.
Andreas, maybe, several hundred. _

Q Well isn't this éﬁntrary to the current annual

rate of slip that you've cited for Weber and Lajoie of 1.6

* centimeters per year?

A - Is. what contrary?
Q One large amount of s8lip very infrequently.
A The Weber and Lajoie data is based on offset

maring terraces dated at 100,000 years and 200,000 years,

so they're looking at markers that. are averaging over the time

L4

' And when I %talk about. long time for large

3

& e I T Q o T O Iy N Ealry T N AP AT AR g
M N S P B RS L YN S ] R R NS O
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1. (
agbl2 - earthquakes in a hypothetical case, I'm talking sbout geveral. |
ﬂ(\% ? hundred. So I don't See that that has any connaction.
endsa 3
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Q Can you state within a reasonable degree of

geologic cextainty as to what the maximum capability on the

Hosgri is?
A No, I can‘t.
Q Can you state within a reasonable degree of

geologic certainty that the Hosgri. has never produced an
earthquake as large as 6.5 magnitude?

A - No. At the time of-- Can I expand on thisg?

Q I£ you Ye saying No, I don't need an expansion
.at:al;. -

A No.

Q Can you state within a reasonable degree of

geologic*certaint¥~that the Hosgri ever will have a 6.5
magnitude ‘earthquake? |
A No, I can't.
Q Now let's get to the thing you were going to
want to talk about, and that's the 1927 earthquake.
'Wbuld.you turn to Attachment B of your testimony,

page: 8, And at the: bottom of that page, on B-8, you say-- I'd

‘like to: start with the sentance, =

"Y"Tha Hosgri fault is probably Beismically
active." :
Have you found . that?
A Yes..

‘@ "An earthquake of magnitude 7.3 occurred in

3
R
"3
4
.

"y
X
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12

14

19
20001 EADIRE
;bpinion.x But.I have no: xeason to find argument with their

[

the v;cinxty of the southern Santa Maria Basin

l_’

in 1927, and Byerly {1937) reports that a tsunamuh
occurred aleng tﬁe coast of southern California
following the earthquake. Recsnt relocation studies
(Gawthxop, 1977) placea the 1927 epicenter a§ the
.. - southern. end of.the Hosgri éault;"

et d If you were to rewrite that paragraph today.

»

Dr.usilver, would you ohenge it? .

- . A Yes.

e ‘bb“; And why would:you' change it

L3
*

,Ai;.».AA, Because ofothe recent wozk that in fact was called

J to. my attention at and after the time of the deposition,

tha work of Hanks* which. I,was aware of but T wasn't specifical

- il

ly aware of his results. I”was~aware he was looking at the ”;”'

problem. And the work of. Smith whzch queetions the locatzon

»

of the fault, as to whether in fact it did occur in the

southern part of the Hosgri oxr occuzred slightly offshora

-

1n a very sma11<fau1t called the Lompoc fault. And‘their

" thnion.seems to be.that it_was,more likely on the Lompoc.

‘?I:have4notnreviewed the data. I don't-have an

e

* opinion; o
'5;‘ .*So I‘wohld cﬁange that. I would probably-u Well
-¢I hagep't,thought how I’would change that, either.. I would
t ~~ [

5qet put a,large e:ro: or'uncertainty or just add the degree'
ié:'h"éz:u‘m%‘»’:l"M:f; ,’ a T . f..:;;v ,,.n ;gm‘ ,:; - ..,;5 o . ‘ .
e o
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of "probably more likely,"” or just add a sentence: Gawthrop--
Q I'm not asking you to--
MR. FLEISCHAKER: Excuse me., I want to object.
Mr., Norton constantly is interrupting. In that
case he :Lnterruptad this witness in the middle of a sentence.

I think he Bhould be: permitted to complete hig question -

: or, rather, to complete his answer. 1In that case I'm not

sure the Reporter picked it up: I didn't..

' S0 I'm objecting to Mr. Norton's continuing

. “interruption of the witness while he's trying to answexr’

MRS. BOWERS: One thing that appears to me is
happening: Mr.. Noxton had some rather rapid-fire questions.

"And he assumes the. witness uh:l,s done when he not always has

‘ 'éompleted his testimony.

e MR.. NORTON: That was an example of it. And I

ttied to stop and back off. And I did, I hope. But if the

Court Reporter  didn't get it he can tell us so and you can

“finish your answer, °

. 7 '='* THE REPORTER: I didn't get it.
. BY MR. NORTON:
Q I think you were saying, Dr. Silver, you would

probably add' a sentenca.

LA (Witness Silver) A gentence. also summarizing the

Hanks and the Smith work as. well, and showing the degXee of







’n

e e  m was da

L s - v b c— . b

et

Q

wb4

- 10

11

12
13
14
15
16
f7
18

19

N
-t

5 8 B R

. is that correct?

6336

E;;ncerg:.ainty. I'm just msmaxizing what they say.
Q All right.
Dr. Silver, your area of expertise is not such,
‘38 1%, that you would feel qualified to distinguish as to who
was right.' Hanks and Smith or Gawthrop; is that corrcect?
A Well I haven't loocked at the data. I don't spend
much time at all working on e;;f:thquake records., And so I
would not--
Q All xight,
MR. NORTON: HMrs. Bowers, I would like to take
-a. break, 1if I could.
MRS. BOWERS: All right. Ten minutes, please.
" {Recess) '
MRS. BOWERS: We'd like to continue,
BY MR, NOR?ON:W
Q ° Dr. Silver, your understanding of movement on |
the San Gregorio I believe you testified was based on the
Weber and Lajoie abstract in part. And then I believe there
i3 anotheax: paper. that somebody talked about. earlier, that

.thay got an oral eoxmnunication from Webexr that it was 1.6;

A (Witness Silver) Yes, My talking to Weber; that's
‘right.

Q. I'm sorry?

A My talking to Weberf An oral communication to me.

"
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Q . All right.

" Are you aware of the mathematical ‘inconsistency

in the Weber sabstract, that if vou add up the columns those

’

* numbers den't jibe at all? ' -
A No. !
Q * The only xreason I ask, it was done earliai in

.;’the hearing~ gomebody pulled the abstract out, and if you

just add up the numbers and divide them they come out to what
-wghey say.

>

So if you can find a copy of that abstract and
»take a. quick look at it for ma, pexhaps you could explain

“the inconsistent numbers. If you don't have a calculatcy
~I”suppose we have one here that we could loan you to make
" ££‘;rlitt1a easier,
;“’”‘”1A;‘ T don't have a calculator.
§Q " . Hang on. We have ﬁ copy. I beliave“tha Joint
ﬂ;ut9£venors marked it. ‘
. ‘ MR. FLBISCHAKER: Mrs. Bowers, I'm going to

,object;to this line of questioning on the basis that he's

. ‘cross-examining this witnasa on- the basis of someone: elge’ s

calculations.. I believe, you,know, that the inconsistency
in that data-- Dr. Silver,'as he's testified, talked to
Dr. Weber, and it came from him, an estimate as to the offset

‘on. those terraces. And I'm not sure that it's appropriate

ALy

- 0. ‘cross~examine this witness about somehody elsae'’s calculatiof
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MRS. BOWERS: Mr. Norton?
MR, NORTON: I believe he relying on the calcula~
tions in his testirony. I believe he cites them in his

testimony. I believe he cites the abstract in his references.

MR. FLEISCHAKER: Well I think his testimony here

isthat he has cited the ~- I don't know whethezr he has cited

the abstract in his tesfimony or not. He's talked to

Dr. Weber, and Dr. Weber apparenely has coms up with a
maximum estimate of 1.6 centimeters per year. And wnat might
be a misprint in this abstract, oz might bewa,miécalculation,

I think is something beyond this witness' experience and area

"of expertise.

MR. NORTON: Mrs. Bowers, that brings us. right

-home to the point. Because‘we're going to move to strike

'any- conversation with Mr, Weber. That is hearsay piled on -

hearsay. "Well somebody told me it was 1.6" is the rankest
hearsay.,
What.we have here is an abstract of the study.

And that seems to: me to be :clearly the best evidence, if

they're going to- rely on that. person s opinion, of what ‘that

‘- pexson’s opinion is.

Now there's an error in the numbers that they're

relying on in the abstract.. So they’'re going to rely on

" "Well. that's what he told me."™ There’s no place in an -

administrative hearing for’ what somebody told you.

o™
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WITNESS SILVER: BHe tol@ me, and also gave it to
me in writing.

MR, NORTCN: MNMrs. Bowers, that is not in'evidence
here'at all. I don*t know what he's rzeferzing to that he has
iﬁ writing,

] But, you know, I'm just trying to £ind out if
*he- can explain the obvious mathematical error that zverybody
éickéd up on. I think it was Dr. Martin who éirst plcked up
-on it several days ago.
. " MRS, BOWBRS; I think it was Mz, Bsigﬁt.

MR. FLE:SFB&KER: I don®t know whether there's

‘ “an-effor or not because I don’tknow whether those things are
supposed .o add up linearly or whather those ¢olumns are
aupposed to add vp~~ I rzeally don't know, bacause I'm not
the expert I'mmt the person.whé conmpiled the azcicle,

s v

" But whether they add up or not is not the xelevant

f

' point, - What. isrelevant is whether he has obtajned information

regarding-the maximum estimate. That masimum estimaéethe has

*obtainedlboth through oral communication with Dz. Weber and

ol
- i ‘

by tha.California Division of Mines. I think it was in the

Ccppsrsmith and Griggs article in. which they ind;cated

’ that Dr. Weber had a maximum estimate of 1.6 centimbters pagr

,a‘i

yé*" And they algo cited an oral communication.“

WA . .

I think that is information which is zel*ab

‘?A
3

ﬁﬂniadlsé ﬁeported in ‘the CDM. zeport which has beepn pdblished

it
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wbé Th th has been printed in the report. And f:nis witness is. ‘
@ 2 prepared to testify about his conversa!;ions. L
&, 3 : * I don't think he should be made to explaln what
4 may or may not be an inconsistency. I mean, I dont know: I |
. 5 ‘didn"t talk to him about it. But it geems to me it is
g 6 inappropriate. to cross-examine him on the basis o?v that.
| " 7 * -~ MRS. BOWERS: XLet me check with Mr, ?curtellotte.‘ 7
J . 8 e ‘:Doeaz' the Staff have a position on. this?
f 9 MR, TOURTELIOTTE: I don't understand what the
10° ’?)nsi:é of’ that: objection .’;.s. The: word "inappzopriate™ doesn't
i ]1‘; -mean anything to me. 1Igs it irrelevant? Is it immaterial?
| "&13 "I3 this witness incompétent. to do;. or what?
13: J ‘ I don't know what. “inappropxiate" meana,~ I don't ,,
| HE 14 know how to answer. | i R
} 5. MRS, BOWERS: Mr. Fleischaker. |
’; <16 || ~mz. PLEISCHAKER: I'm trying to think of the
! ,7,: exaci: J.egal framework to put'. it in.
18. :g_ ' | (Pause) ) “'.
) 10.. ’ , n ! The aubject tha'ﬁ the applicant seeks to: examine
20" this witnesa; on. =~ that: is,. the pxoposed inconsistency in .
; - ‘ 21; - thev addi;-:ton of the columns :I.a heyond the scope of this
.' 22 witnaee' tastimony'. He's not testifying about tlie’addition
23 ::_h.nd subtractioxr in t;:;t column, he is not testifying about
: - 24, . that matter, and it's. beyond the scope of. his. tpstimony, and K
1 25 the:efore an inappmpriate matter for crosa-examination. ,
; R ,;_ﬁ N Cnl, et RS B O SR AR R ;
3 . , . .
e e e —"Go:f:h":r"u’;iﬁﬁ»ﬁiﬂ;ﬁ}i?eC»'.m'r_:wr??.:a"!vi?!u1213913 T P ORATEE S J
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1 ; MRS. BOWERS: *Well,t but didn't he taetify as

2 4 ko the figure 1.6% ; |

3 ;" MR. FI.EIéCHAKER-' That's correct. e zaid he

4 il  got. that figure in oral communication f£zm Dr. Webe

5 ! | ’ The problem here 'is that that addition and

G subtraci:iona could be due to several *Lhings. It could be due -
7 to a m:lsp:ini: in the Bullei.in Ii: could be due to=- - It may

g8 il not: bq._af mistake at all. It may bo that Dr. Weber's techni-~ .

9 que has ‘soxi.lséhin'g in it that doesn't require straignt |

10 I addition and aubtxaction. I'm not sure that. 'Lh:ls witness.

11 is in a position to testify about. that matter. . . .|
12 ST ‘ What mattersis that he ob taized through |
:,3 ‘ “’Dr.‘ Wehe:: an esi::!mate as. to the maximum, and tb.at'a 1.6".\

34 'I‘hat: has ’a}l.ao been recorded in the CbM report., T oo
15 l MR., KORTON: M::s. Bowe;.s, he spacifically cite:z
¥ R

16 this abstract in his testimony. - ‘I'o not ke able ‘bo crossg~

7 t'-e.,éme on it is folly. There's no basis for thié obje;ci::lcn‘s
18 || R ,

19 MRS BOWERS 'I'he' objection is o*“'er"ulad.

20. ~"" BY MR. NOR'rom 3 R St ¢ *

"2 i3 ‘“?‘ > Now;‘ Dr.. éiiver, T preeume you wemcral»ulai.ing

22 and adding aand all. i-.hose good things there while we wore -

23 doing other things.. . 3

24 JL - . (Witness Silver) Yes. : C , .

25 ot o is thexe any: exI?J:fx};ltz.on for. the numbers given {:ha.t:
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you can. come up with?

A, No. Thera iz an aerrozr in addition in the
abstract.
Q Well dozs that mean that-~ Did you check that

data before you velicd on it in your testimony, oz ia your

;othér,publicatiéns,whe;e you citad ie?

. A I didn’t use this in my %testimony.
Q * You never cited that abgtzact?

" A ' Oh, yes, I cited it. But I didn’t use the number

~

in my testimony.

Q ‘" But you cited the abgtract?
A Yes, I did.
- .Q Did you. check it before?

A ©No, I didn’tf
Q- How do.you know it's valid? I£ the abstract on
‘its fabg is inaccurate;- Let's go.hack to tkhe wozd
V;rqliabla” and "validity." ch-aé you knaw that it's
. reliable? ‘ , ' _
'a h Okayw‘ As far as adding up the numbers, I do
“ confess to no?_ﬁaviﬁg*;dded'tﬁem vp.. ; looked at the numbers,
Ethey“came~o§t‘tqférosaxy:thé game result; thaé is, the °
'publiéhad number was .63, and when you add it up it’s .56,
On the low column, the published number was 1.3, when you
_ -add. it up itis'l.éql So, examining those columns, the aumber:

»

_'oé‘timea looks gimilar. However.l did -not use éhoée nunbears
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in the testimony.

Q " Okay.
But doesn’t that inaccuracy railse some questions
in your mind, as a scieatist?

A Welil,~- I mean, I don®itkuow where the erzors

‘ liew *

. Q Could you answer my question, please?

A It raises guestions as to where the errors lie

‘4n those numbers, and I don'tknow where the exrors lie.

Q Does -it raise aﬁy'quastion to you about the

‘basic data?

A From what I know of the method used, an error

- of plus or minus 10 percent is probably not going to be

improved upon. So that’®s. the error in the numbers. oo

ﬁ éhere is no reason in fact&to.puﬁlish an abstract.
with any error in addition.. I don't know why they did that.
I mean, their numbexs should have added up exactly. 3ut as
far as the difference in the columns, it certainly was within
the error of -lin~fa6t, the zange that. they're giving is
the range of error of the method: Adding .6 to 1.3, the"
real addition of these columns-- I mean if the error is -in

Q0

the addition and not somewhere in the columns, the .56 to

'1.2, it is giving you some idea of the inaccuracy of the

mathod. involved..

T AR
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i¢ WRB/mpbl 1 | Q ' Dx, Silvaer, ycu heard Mr. Fleischaksr maaticn
: O 2 +he mopammith . and Griggs aviisie whers fthe oxal zapma
O 3 santation of 1.6 waz cited,
O 4 Hava you reviewad that azi:icle?‘
| 5] A Coppazsmith and Griggs? Yes, I.4id ravisw tha
6"3 ; ‘éiticlea; -’ S
) 71 ‘ % And you agrao with tho statement =t'.'u?ia'z;go.:i.m::l
. g*’_’:f . tharein that a secoad oxder triangulation over tka last 16
g 5‘ yeam has shown no offsat? :
10,500 20‘ l ~ i A Oh, X havan’t chacked thak out. Z"Z@“o‘n’t have
11 " oay reason k0 dispute that, | *
‘ 1.‘2"1'”",’_"'"' Q © All zight,. e
I 13‘3 R “ Wall, what would you gat in 16 1@3“3 at 1.6
| 14 caatimters par year, what di.atanca?
,g"; A - 16 timas 1.6 centimeters,
16 Q - What distancs i3 that?
5 A 25 centimoters. =~ - - o E
ol @ . ALl right. .
. 195 - And for ug ncnacidntistag how many ixzchcs is “hazj
) 2, * " @ Nearly a foot?
22' . A-- . Yes,
45 Q- ALl right, 1
24:} Pe | | ' Wouldn't you axpect, if that were {He curzent
q > 25:’:&% of s}.ﬁp,ﬂ £0 sae scme cultural evidencs c.f’a,,, foot Of: ten
3 "
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" and did a 8aiamie rafraction study of one of thae tracas., Opa
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inches of slip?
A Well, it depends on how %he slip was distributed,
If therxe wers slip on that time <=~ again, I doa't xnow =~

ha's esgantially deaiing with one ¢tx2iaagls.

Q Well, I°m talking about the Sw-
A Sc I don't know the ==
Q@ = Well, I was talking abouZ cultural avidence,

not the triangle. Roads, fances, sidewalks.

A- No .aidewalks, Thera's just a 1ittle dirt road

going through thera. ©

' Thare may be some rickaety old fences ‘going
th:ough. but thara‘'s ve:y litdls cultural things. Ik's
aasantial%.z a farm arseae

Q Bafra you ever checked out tha cultural = whera
the fa.ulﬂ gcas onland in. tha San Gragorio? Arxre there cultural
things thera, such as thae fances and the roads? Hava you

avar personally viewed that?

A I'va been over the ground, but I haven’t mads a
st‘udy,;- nO:
Q- | You. navar got ocut o look aand ssa if there's

any cultural avidence?:
A I hava looked at parts of it, yes. " I've gona

ovar ope of tha main roads == in fack, I took a cz.aas out

can. sge tmms in tha road, bumpa, topogs:apbic affects. <This

SRR AIcsa Tl
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mph3 1 may or. may not ba a rasult of slippage. I mean ¢he affacts §
@ . 2 ;"vb gaon dor't necesgarily mean thai thoy heppenaed in tha
O 3 last 16 éaars or the last whatevar,
. @ 4 l And I don't know the affact of that. I have ;
54 ° saen. affocts over the fault trace, but I can’t put an age oa i
6 it and I don't kuow whather that is a zasuli:rof ‘::::nb‘vamsnt oxr
71 not a result of movemont. AR ) "“’
3 8" " . There aze vigable effects that you ‘dan ge8.
gif-: Q Wsll, wouldn®t cnwc axpect & sacond oxdar survey
19‘ to picl: up ten inches of movemant? TR
;; MO Wall, I don’t know in %his survey bscanse
1‘2;5 { ’gédmt ally if they show,.it's aboul one triaagle.,_
33" i ' Q How many traces of the fault ars ‘aha:c.:e ‘thaxra?
" M,‘:‘ ;’ i A-- Wabaer and Lajoia == .
15’ . R < | ' 1°d like your personal kacwladga fifsd.
365{ - Do you hava parsoaal: lmowz.edg@ of ‘NGW many
i? il traces of tha £aul¢ thora ave thore? Vs
18:’ A - Noe. I nmsan ore has to go through tha mathod
. 1o | “that, thé;r:;did.- and T haven't gone through their @dthod..
woift @ Alzgne. o e
- sl o Well, let ma put it this way:
2 ‘ )A ‘Dre Graham I ballave tssiified thobk thare was
23 no avidasnces == and I nmay ba overstating that. 3aAnd I bsliave
x|l “he tagtified somathing €o the affgct that he was nct tastixy-
y E ﬁ 25 ing a.sl to ‘whather the san Gmgorio-uosgri was ‘a cégtinuous
-.! “
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fault at this time. I believa that’s a fairly accurate

" Doctor?

‘high ragolution. shallow penetration data, singlé channal

e A Well, thera’s really a spactrum, 'd Whole spacixum,

6347

representatica of what ha said.
I sas him nodding his haad yes.
a (Jitnass Graham) That’s right.
Q That baing ¢tha case, avaa iL you have 2 curreut
rate of slip onm thea. San éragoria, ¢hat does 20t maan you know

what tha current rate of slip on tha Hosgri is, does ik,

A (Witnggs Silvar) That's coxrect.,
Q All xright. ’ il

Dr, 8ilvaxr, what kinds of saismic raflection
data ara thera? What ara the thraee basic kinds?’

Well, that's p::oba.bl; a bad question bacausa
you weren't. here. whan wa went through all whis with M,
Willinghmn.. So let ma ask it a diffarent way»

Mr, Fleischake: asked soma rather extensive
quastions of Mx, Wilungham :egaxding tha types of seismic
reflection data, and it bqaically broke down indo threas ‘typas:
sparker data, and then multichannel. e

Would . -you basically agree with those thras types

P

of seismic raeflection data?

fzom a shallow panetration down to deep panetratiocn, high

energy data. So one necd not catagoriza threa. -
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‘fraquancy of sound anergy usad down t0 very low frequaency

-with the cova that you mantionad when yo{z wara talking about

" “and of tha Hosgri, could you tall us ~= or lat’s s‘a_ty Poiant Sal,

‘bacausae I believe you said you hadn’t studiad that part of it
-~ extansivaly.

~

you raviawad in tha.t offahox:e a::aa’-’ And I°m nob interesi;ad in
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I would just say depending cn your sysiam there

can ba a whola spactrum of single chonnel and mulzi-channal, -

Q Okay.’
And than &¢hexs’s high zaesolution.
a ¥Yas, that’s what I say. Thare can ba a whole

spectrum from the very highest rssolution depasding on the

sound vary deap penstration.
Q-  All right.

Why don‘t you 1:011 me vhat kind of data you hava

g rfaviawed of seismic xefz.@ci:ion data in ¢ha area ak San Simsond |°

the aeromagnatic map, iwhere San Simeon cams out of the cova,
San Simgon cova I thimk it was, ian't that us:mct? or was

it a diffemn{: aane?

A I just =zaid pa\:;jact:ad sduﬁh of 2hs San Simeon
. ares. . o
Q. And I thinkk you menéioned a 1igtld cove.
A- (Yos.. ) S . i 4 |
g Anyway, l:.Ezom tiiera all the vay southward to tha

So could ycu teu us what kind @f *efle.ction data

,
2
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going way off to the Santa Lucia bank; I'm ":.alkg.ng ba:sically
in the area of what you call the Hosgri fault zcma.

A I reviewed largely the dseper penatration scise=
mic data of tha USGS., I have also looked over their high '
ragolution data very cursorily. I found it very difficult

<o gat.much out of that.

Q What apaciffcauy wara you referring to, the

.high ragolution data?

A The USGS hags taken high resolution data in tha:t
area as well, saveral differant cruisaes., Ive not reviewed
that. in. graat detail, |

Just rolling out the racords I found a great

deal of it very difficult to interpxet and it would have baen

.» vary tima consumings So I have reviewed. == the Gata I havs

reviewaed has been tha deaper penetration data,
” L Q All right.
What data, if any, hava you raviawad that gosas

from the north end of Estero Bay to San Simeon?

A The USGS data that I jus® mentioned.

Qr | Have you reviewed the Aquatronics data of 19742

a No. ‘ e

Q Hava you raviewad the USGS KELEZ, late~1973
data?

A Yes, tha deap penatration data,.

4‘1 . Not tha high rasolution . data? . ~
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A I'va looked at it, but I haven’t zreviowad if
iz detall,
Q Hew about the Lea datsa, USES 18757
A No.
Q How ab.mﬁ 0il compamy daka in that azez?
-\ Oh, wait a minuta, u'rha Les 19757
@ - That would bo lines 516 through 563 mequentially,

iacluding both single chamnel sparker and high Xesolution.
y:\ No, I haven®e,.
Q . . All right,.

_0il company data?

A No.
Q- -How about BB&M data, 1974, on tha WHITE PLUME?
a No.
Q You did roview the FSAR, did you not, that was

‘submittad in this proceading?

A I°va seen parts of the F5AR.

Q And I belisve wa discussed this in your daposi=

“@:ion,: apd. Im going f£rom memoxy now.

O 3

"A©  But. I didn?’t sae all the volumes.

¥

Q- But I beliave you said you had raviewed it,

' Mr. Fleischaker had submitted it ¢o you, or ir., Hubbard, if

I'm not: mistaken. And I asked you if thore was any daza in

- thera that.you wantsd o raview ¢hat was zafoxanced, primazy

: | d;‘ta‘;, or that you had coma aczoss, is that icoxxte_ct, that

[N
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wa;a ngerancad, guch as seismic lines, et catera?
‘ A Yage

Q Did you reviaw it ‘a.;nd saa all this data I just
nentionaed to you rafersnced?

a "Lot's sca. I have ssen -= well, excerpts of
soma. o:E: the data. But I haven't raeviswed those data sets
excapt for the USGS, I moan the whole get.

Q And you raaliza they wera all run in the area
waera betwean tha noxrth and of Estaxo Bay to San Simeon, all

]

in thait: area and further out,

A No, X donftt.
Q W:ell, axcusg ma. ==
"A. - Wait: a minute. Let me get to the norxth end of.

Batero.Ba:y.l
' ‘ Okaye The track chaz® I have shcws a very few
lines of those othar sets outside of USGS., Now it may ke
that I just simply have an older track chart.
Q " Hall, tha Loe data is not shown on that becausa

it’s not plotted. in the FSAR, but it is open file, is it not,

‘uses? .. o 0

A I balieva so0, yes, .
0 All right. Lo
Wall, X guass my question €o you is: '
Why did you not ravisw that da.f:a_,; gha‘t seismic

‘reflection data prior to coming into these hearings?







. . o F — ’ k . . 6382
| mph9. 1 A . | wéu, 1‘ reviewed what data-1 could fa{rly
\ 0 2 ;eééiiyo fli’t.sw my feaeling was as far as a da?;a:.led raview of
3l aiot of the data, -1t was that peopla in the  USGS, -mainly
4 “Dava McCulloch and Holly Wagner, wiih whom I%ve boen:wozkieg
5. ‘for many years, hava beaan spending most of '::h-si.z':*ﬂ;'ﬁ.sae doiag
] 6 :just" that;. doing those :lnterpretaticaso So my feslingiwas
17 ) 2 °to d:!.scuss with tham the. :esults. -of what they did, ‘baE "not-
{ ) 8 ko begia an. entire new overall project.
‘ S . And 80 I gpot~chackad some of the data, but
" o || T ceminly aldn't sea all of it. |
15 R g‘ Did they ‘dxaw a faulé through ‘theze ‘with all
F3 ;z'f of thaix .analysia? ) |
13 1E- A O "]E:_think": pointgd- up- baforxe -- - ‘
S ;4:3 Excuse.;ne., ‘,7 *i; : L *' o
180 Yes or noj aid they draw a. Zauli; through thera?
. A ) Through. wherez
17", ';Q:’:- - From San Simeon. to tha north end of Est tezo Bay?
’ . 18" “ D:ld they dramc a £au1t. line through thexa?
. 19‘ ' _':,‘ A “' uo,, thay don’t: continua theiz fagla South of
RN, L -ga s.tmon .; T A T et T
1 - 23" ”f*‘ ’*I*”' ’ d Au right. . b Ee
end 4C 22" : : ; : "
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A Can I add cne thing to that or not?

Q Sure.

A I did diseuss this with Dawve McCullech.

Q Excuse me. If you're going to tell me what Dave

McCulloch told you, I really am not interested and I
just again think that®s hearsay. As I undexstand it,.
Mr, McCulloch is the author of some of thase maps. :

MR, NCRTON: A%t this time we would like to pass

‘i Dr, Silver to Mr. Tourtellotte for crosswexamiﬁatign, and when

Dr. Silver's cross-examination is finished, we'll.cross«
examine Dr, Graham,

MR, TOURTELLOTTE: Can I have about five minutes
to consult here? It may take four hours and it may -take four
minutes., :

MR, NORTON: Excuse me., I made a mistake, I did
have one moxre question. I'm sorry. If I can finish that up?
T just looked at my notes here,

MR, TOURTELLOTTE: IX°11 wait.

'BY' MR,. NORTON:

Q . I would like you to go to page 1l.2~8 of your testi-
monyf' ThiS‘is the portion of your testimony I moved to ke
stiuck, the last line thereof, right above the conclusions.

Would you read that: sentence out loud for me?

A (Witness Silver} Which gsentence?

Q  The last one above the. conclusions,.
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ébz 1 " A, “From Mar':s’ ragresmon of magni*-uaa “
@ o on lég L we can 4‘:.nd that for the data used, 50
32 percent of the earthquakes occurzing cn 2 faul-t vhich %
- 4“‘ rupturaed over a leagth of 400 kilometers tvill have |
= 5 “ magnitudes greater than 8.2,7
}6 , Q;:" ~ Can yon" tell me the relevancy of.ﬁ.‘{:lfat ‘_sigqifencg zo . N
. ;7\1 ;th'es'e proceedings? :
8 A The relevancy there is simply an attempt to £ind ;
g - criteria on which to base any kind of an estimate ‘of maximun
‘ o Qexpected eaztnque.ke on a fault. One ofthe 'net“n&s that has y
“ jabeen published is the me{.hod of -Maxks..: ‘ o ' L
12§ Q - T understand that. T
: 18] ‘ B . B0 A | .
"“M: Q Well, doesn't it say ....cn a fault which ruptured . §
. .IST . over a J.ength of 400 kilometers.... ? It is not your hypo=
; :.16 ’ ‘ thesis, :.s :Lt, f)r, Silver, that the entire gs;an ‘Gtregorio- “
;-7? Iios_gri fault zone can rupture its entire length, is it?
;a !BZ? . A That would certa:.nly ke a maximum es“.::iftate. '
" .. o " Q s Dr.‘ Silver, are. you aware of any earthquake fault
% S " 20 s : ‘?orf’:' that' ‘h‘as ruptured over:'" :L-!:s ! eixtire 1e‘ngth at an v time in - g “
5 ‘ ’the world, at: any tima:.nha.story? T L d
7 No. - LT
MR, r:bmgm That®s all I have., -
(Pausei.)- . tnt, o _;», -
MRS. B“OWERS:Y A-re you ;:ead;, Mr. Tourtellotte"
. s B O R " BRI O
e
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eb3 1 MR, TOURTELLOTTE: Yes.
1' 0 2 BY MR, TOURTELLOTTE:
O . 3 Q . Dr, Silver, is earthquake magnitude a simple

A function of fault length? Is that what you're testifying to?
A {(Witness Silver) No. Essentially what Hark

6 "and others have done with the data is wade a s;@ple correla=

7; "tion between the length of the surface rupture of the fault

s || and observed earthquake magnitudes on. faults.

9 : ) It's not at all simple. Thay've calculated best~
,o‘: regrassion lines to £it a rather scattered data set, but it’s
not' simple at all. It varies with a great many factors, and
12 || this is also maéimum magnitude, Obviously we can have any=-

I thi:ng below the maximum. And it's only a statistical correla-

P N e AN A
.

13 {I.

&b i 4‘: tion of whether that maxinum will be reached.
15: Q In making your estimate which 18 I guesse= Is it
?6%; '1.2-8 for the magnitude or'it’s 1,2-8? '

. 1y In arriving at your estimate, do you rely ﬁpon the

=18§:- Bonilla;Marks ap roach to arrive at the conclusion?

. igst‘ | A. - Yes, I sinmply used their graphs, thgir'curves.
26%?" 9 You took oéﬁer'factors into consideration?

. Zlg b oA Por this it was just simply that nmximum length
23 ) versus magnitude. m

2:?‘ Q To arrive at your conclusion? '
24 A To arrive at. that statement.- ,
) w sl ' @ That statement being which statement?

4
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eb4 i A ~ The statement I réad for Bruce Norton just above
: @ 2 the conclusions, -
’ 3 ' o) - The last sentence theze that starts, "From Marks?
4 1| regrassion...."?
O 5 ' A Right:. That is exclusiveiy based on that., It°s
G ’ s'iﬁplg a statisg:ical thing.
- . . .MR, TOURTELLOTTEs No other questions,
8"; MRS BOWERS: Do vou have zredirect for Dr, Silvez,
‘ 9" Mz, Fleischaker? ’
4 ot " MR.. FLEISCHAIFER: I'Td‘ lj.lce to take th.e:qpportuniﬁy
- ;::!‘:o‘ look at the testimony tonight befora our redirect.
12"‘ MR. NORTON: We strongly object to that,- Mrs. Bowexsl
13 " He don't just quit in the middle of the proceed:.ng to do your ]
e 14 f ¥ redirect.. Counsel are supposedly taking notes and making *
15 '" points. I don’t mind a five- or ten=minute break bhut a 12-
' i " hour break is ridiculous., ) ”
I:’. : MRS, BOWERSt Wel:l, if we tock a five-minute ox
8 ; te_fx‘hinui-je brea?c it would get us done avfully close to five
f: . 19 i ,oocl?ck°1 . .
é 2 o = : mz., NORTON: I didn't realize it was that late. T
‘ . 2" thought it was, about 4315 or 4120,
; " Mg., BRIGHT: It's 14 'til, .‘
: 23 ‘ ' MR.\* NORTON: Well, then I withdraw my objection,
j | 524' ‘L I aﬁoldgigeq I thoughf.: we had about 45 minutes €o K go.
1 ‘ . . et
D 3:5 “ :
« i)
.\zl' . 3
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_ any way you want, but :l:he panel stays up theres as a panele.
’ completed their cross-emination. B

and go ahead with tha cross-examination. AaAnd I thought at
"7 that time thet it was agreed that they would both' ramain

. been diract'.ed to Dr.. Silvex.
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MRS, BOWERS: WQ;ll plan conr you starting
tomorxow morninge
But thexra is arother xﬁai: bl
MR, FLE:SCHAKBR: One other thing, Mrs., Bowers.
| I don‘t want to begin my redirect until they
fin:i.sh' crosg~exanination with Loth witneasas, and then I can
begin my redirect on both, '
. MR, NORTON: No, Mrs. Bowers. Mr. Flaischaker
said wa could go anyway we want to, and wa'ra going with
Dr, Silver f£irst and Dr, Graham s-aconclo .

MR, FLEISCHAKER:t You can ask your quastiops
I don't. baliave I hava. to~ :edirect this panel until thay’vae

MRS, BOWERSs UWall, #ha Board o:iginally suggast~

ed that it might be more oxderly to take them cre'at a time

thera and. eithax ona. could answar, howevex tha quast:.ans had
- MR. FLEISCHAKER: Well, the way wa've baen pro=-
ceeding with respact to tha othar panels was that you would
complata. cross-examination of tha panelj;both,in tha casgse of
the Applicant's pansl,the Intervenors and tha Staff ware
required to completa their cxoés-examinationl of the entire
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npb32 1 -panel and ¢hen the 2pplicant redirectad. Aand I 916:;°t sea

any rzascn 2o adopt new xules in the middle of the procaeding.

2

2 MRS, BOWERS: Well, wa'va given ocfher ;:cunsél
£ 3 tbe opportunity %o pzocaed as they chose to. _So,. ’-'1:';\:.

Ea 1 Fleischa.kar, youll be given that ogpoé{:unity" tod’; and not

] 4 start. the redirect until afier Dr. Graham has beai. gomplated.

vy . MR, FLEISCHARER: -Thank you.
g " ~=. MRS, -BOWERS: Theza's another matZex’ T'd lika
gt to discuse, and I think we'll go off Zhe racord,” becauss

jg’ i~ it*s primarily concerned with ancihor procseding shai I'm

{1 ; -assigned to.

szl So wa’ll recess wntil 8:30 tordEYow Howasag.
13:5 S | MR, NORTON: Before wa do that, can we talk.
{ % ";”ab‘c:m: f«:han we'ra going to quit r'...idaj? Lo “:‘ “
15; i MRS, BOWERS: Do you want ta do th:. ?Ron thae racox!
155 -’oz: cff tha record? “\'J '
17,. e T *; MR, NORTON: On the vecoxd, @ “'_".‘ :
1383:; E . ‘ i ' HMRS. BOWERS: It was mantioned 9arligr == I
19 S don'f: know what.nat it was on tha racoxrd ox o£f -vaeom‘; tha
, 201 '_aszicuty in getting on tha’ flights going nortito
2-‘1"'1% ‘“' San' E':ancieco Friday afterncon. Aad the suggabtioa was

e

pras mada that va plan to go through, straight through. unt"l like

23;“ one o'clock or gso, and t¢hen racess for the day on 'Fr:.day.
) b -
24,_ - 7 MR.' NORTICN: Mr, Fleischaker, do you ob;;act +o
<l that? y ' | SR
IR . I ‘, _!
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I think it was my suggestion, so I obviously ‘
concur,

MR, PLEBISCHAKER: 1I'm sorry, I sort of missed it.
Go f£rom 8:30 until 1:00?

MRS, BOWERS: Until about ona ofclock.

&ow actually if thera's a matter that could be
complatad within a few mora minutes, wa'd keep with it.

Iz thara no objection, Mr. Fleischakexr?

MR, FLEISCHAKER: No ohjection to that.

MRS, BOWERS: The Staff?

MR, TOURTBLLOTTE: Thea Staff is wiiling to work
as long as nead bae.

‘ I£ thae cthar partias ses £it to 1ea.ve at one

o'clock wa cartainly won't object.

MRS, BOWERS: A What I wanted to discuss off thea

racord, Mr. Tourtallotte tells ma that his infoxudtion on

-gatting to and from Richland, Washington wo‘uld raally kiand of

“knock tha stuffing out of three days. And so I'm sort of

faced with the idea of whethar I need to do somathing, either

¢ ‘ask to have someone else assigned, because this 15 tha begin=

ning of the proceeding,f or hdw muzh, that woeuld i_z’x'ierfere with

it. 5o we'll talk about: this timing off the record. Aand

“'wa'll xecess until '8:30 in the moraing,

" {Wbexreupon, at. 4:50 p.m., the hearing in tha
above~entitled matter was racaessed, to reconvena at:
8:30 a.m., the follmling day.) )
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