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PROCEEDINGS

[

MRS, BOUERS: We®d like to bagin.

Mow we expact today to move right along Iscause of
two things: one,.you had a wacation over the weekend and itwo,
you did a lot of werk over the weekend., So we are all prepare
and ready to go.

I might alsc remind you -~ and I keep forgetting
abocut it == as far as I know we are being broadecast on radio,
the antire thing., It isn't a zegular commercial station, if's
a public interest station, ox whatever they call it.

Mr. Fleischaker, are yvou ready?

MR, KNTCHFM: Mrs. Boweis, may I have a sioment?

MRS. BOWLRS: Surely.

MR. KRETCHTRII: I would like to acknowledge tchat Mrs.

Madine Sides of our able suppor: staff has joined us at ccunsel

tabie and will be with us throughcut the wzek,

MRS. BOWFRS: And I'd like to announce tha% our
secretariass are very unhappy because “hey know Stafs secare-
taries come ané they don‘t.

{Laughter.)
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notaticn on the index page of todayv's- transcript to point this

out?

MR, FLRISCIAKLR:

v

Mrs, DBowers, I also heve one
praliminary matter.

Vie submittad Attachments A through I to accompany

the argument on @xceptional circumstances on our request o

subpoena Drs. Luco and Trifunac. I have one additional attach-:

mant which T'd like to submit for the record which is another ;
publication by Trifunac and Anderson. This one in fact was
referred to and summarized I believe in Dr, Trifunac’s letter

to Dr., Siess dated Juns 1978, Attachrient ¥, Thers are somz

L SR

«

surmary pages and some tables and some graphs.

= & V3

I have the entire xeport here which I have ob-
tained and so I woculd like to subnit tha£ for the ggcord.

MRS. BOWNRS: Mr. Morton.

1fR. NORTOM: I’m not sure whather this was a sub-~
mission to the ACRS or not, or what it was.

N

HR, FLRISCHAKER:

This is entitled "A Report to the ;
Advisory Committee on REactor Safequards, U. S. Nucleax

Regulatory Comnission, DRecember 30, 1976.%

.
P ewer s iiert me

1MR. NMORTON: Dealing with Piablo Canyon?

MR, FLEISCIAKER: That's correct.
MR. NORTON: e nave no objection.
tIRS. BOWERES: And the Staff? .

MR, RNOCHRI: 1Mo cbjection. )

2 mramemam—— P igjmeswwsmeer EFonraae a3 B T - e n
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4869
MRS. ROWERS: Do yvou have copies?

HR., FLRISCIAXER: VYes, Mzfam.

.

MRY., BOMNRE: Well, we will simply ﬁake it an

s Exhibit Humber 2, so i would be "J.,"
{itherzupon, the Jdocument
referred to was marked as

-

Board Exhibit 2-J
received in evidencg.)
MRS. Béwnns: To make sure the recoxd is clear,
the document entitled "Hn;form_nisk ~ Absolute Acceleration
Spectra Icr the Diablo Canyon Site, Califoraia," by J. G.
Andersorn z=nd M. D. Trifugac nas been admiﬁtaﬁvinto svidence
as.noard Tehibit lumber 2-J.
Are you ready, Mr., Fleischaker?
MR. PLEISCHARER: Yes, Malam, I°’m ready.
tThexaupon, .
RICHARD i.JANHS,
POUGLAS II. HAMILTON,
and

C. RITIHARD WILLJSNGIIAM

-resumsd the stand cn bahelf of the Applilicant and, having

been pravicusly duly sworn, wera &xemineé and tgsiified

)
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«

eb5 1 cnos§-nxnmznAT£on (Continued) ‘g
2 BY MR. FLEISCHAKERS :‘
3 0 Dr. Jahns, I would like please +to begin where we 3
4 left off at the end of the session on Friday. We were taik- ?

5 ing abqut the length of the Hosgri Fault, the Fault Zone, and
6 I believe vour testimony is that it's 145 or appfoximaéely

7|l 145 kilometers in length. ; : , o

8 At the end of the session you identified for us ”;g
9 on one of the figures the Nosgri Fault. ) ) ﬂbf::.:&
10 In your testimony in the transcript you indicate *

" by == you state that you have identified the length of the ,

criteria -- excuse me, the length of the Nosgri by criteria

i2

13 usually applied by geologists, and I was wondering if you -

'14 would identify those criteria.

.5 :\ (Witness Jahns) Well, the most fﬁndamgntal eri=

6 terion of all is whether or not a rupture is present. And

7 if a fault dies out, it normally dces so in gfound that i; i
13 essentially unbroken as contrasted with t@e ground traversed |
19 by the fault., 1‘
20 Q Could you be more specific in indicating what you ’
21 mean by a fault dying out, specifically with respect to the

22 né?gri? . _ _ : . {
23 h N - Well, let's examine i% in the general case Tirst. i
" If we’re dealing with a fault thai is being !

traced through a given crustal domain, we recognize it as a
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fault by means of a large variety of possible criteria, all
of which are to the general 2ffect of whether a’ rupture has

occurred and whether thers has been differential displacement

.
PO 7RO ORGSOV B St Py

alonyg that rupture.
As we trace the fault in a regional sense ncw, we |
may well discover evidence suggesting a diminution of oifset
along the fault or the fault zone itself may become narrover
or the surface expression of thq~féult may become fainter ox
smaller.. And ncrmally an*experienced geologist recognizes
Zhe sum total or the total.impact of such criteria and begins

to develop the notion that the fault is dying out.

T mladie s

Well, it's rather difficult to tell exactly whexe
a large fault dies out, so that what a geologist is normally
lcoking for is not the piece of unbroken ground but instead,
the logical end stage of the sum of the faatures he has been
“looking at. Thus, it's ﬁather cocmmon that a geologist reports
a fault as dying out into a series of folds or splaying out

into a hoirsetail of smaller breaks; this sort of thing. That

is normally what happens.

Q How does the Hosgri then terminate or, to use your

-~ . .

terminclogy, ‘die out at its northern’ extent?

poy

A Well, so far-as XI'm aware, and this is not direct

St w s m e somewst e

9anra «= put in that direction it dozs die out into other

- E I E ahath u  8 1
»
=
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structural features. It dies out into less sharply disturbed E
but ;onetheless disturbed ground. .

Q Mr. Hamilton, what happens to the Hosgri at tne ;

northern extent?

A {Witness Namilton) The Hosgri has been mapped of

s ® mame S e e

course by seismic reflection techniques, and the mapping shows
that the Hoséﬁi is a very lel-defined feature around the ‘
1atitudg of Estero Bay. There.is substantial vertical dis-
placémént in the youngef Tertiar§ section on the west side of
it. .

Ags the fault is traced northward, it begins *to
develop additional brahches that are subparallel to the main
branch and about the latitude of Cambria, several kilometers
north of the north end of Estero Bay, the fault begins to
veer éoward a more westerly strike. i ‘

In that area, the actual offset that can be dis-

cerned from the seismic reflection records across the fault

-

begins to diminish and the fault breaks become accompanied ]

by more pronounced folding than lies in the ground, especially;
on either side of the fault. ‘

As the fault is gtraced farther northwaxd it

~

swings out and it becomes localized on the southwesterly

flank of the large upwarp fold which ve have assigned the
name the Piedras Blancas antiform, which is a term indicating

a complex, large, upfolded structure that is the structural

= w——F - Eemw— —— - B ] e e e - e P oas
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This large £old extends out to sea in a north-
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.

she Pi=dras Blancas resgicn cashore,

=

A westerly dirzenioa fzo
5 and the Hosgzri Fault is traced arcund its southwesterly

£lank and it passes around its nose north of the Piedras

7 Blancas area. &and thexre, the last exprassion that we see of

-

a it is some relatively small-scale fzulting along the westerly

3 side of this fold structure. That seems to pass into ground

«

10 that we do nct detect faulting in farther north.
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: southerly reach, as in its northerly, is mapped by seismic

. reflection techniques, chiefly. Aanrd we find that it can be

‘fault becomes mixed in with the zZone that encompasses many
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0 Dr. Jahns, let me-go to the'othér end. ilow does
the Hosgri Fault die out on the -—-'oxr terminatée cn the
'southern end?

A (Witness Jahns) Also inte  ground within the
transition zone betweeg the Transverse:Raqg?s and Coast Range
Provinces, as discusséd' earlier and also into domains of
otherwise disturbed gfound.'

MR. FLEISCHAKER:' Mrs. Bowers, could I have
one moment? ﬂr. fubbard isn’'t here and he has a reference
thét i'm going to see if%I can get from the Staff.

(Pzuse.)
BY MR. FLEISCHAKER:

0 Mr. Hamilton, what is the data -- Strike that.

: ﬁhat is your inée;pretat;on as to what happens
to the Hosgri at the southern extent? -

A (Yitness Hamilton) Well the Hosgri in its

foliowed as a very well defined fault structure to a latitude

a bit south of that of Point Sal. Tnere we £ind that the
. " i

-

[

rather high amplitude folds and within which we can identify
other greater or less prominent faults.

And we are last able to trace the Hosgri Fault

P AR EAL ek S G ST, €V —

as a discrete break. somewhere between the latitude of Point Sal}

o0 am
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and Purisima Point. In that region, we feel that the amount
of lateral strain and vertical strain that is represented
by distinect 0ffset along the fault farther north is both

dying out southward and becomes distributed among the larger

Py . - - “ _—— ad W EEIS DS sevE smate sebamwioA v aw Ty

PR

gy

o 18 T T € -

amplitude folds that we see in that area.

«

And some of the movement that has existed in

the geologic past is probably transferred to. other faults

such as the Lions Head Fault and perhaps on to isolated breaks

within the ground in the region cf the soutﬁerly end of the

Hosgri.

conservative estimatez of the maximum earthqguake potential,
and that a 6.5 to 7 magnitude wculd be very large, I think

those were the words that you used.

Q

-you indicated that a 7.5 magnitude would be an extremely

notential of

pally four.

A

o » 0O

Y]

0

A

© smrarsbes Jevs
B A

o

o m——as

em -

Dr. Jahns, in your testimony, I think on Thursday,

P A i e Wy # 8

e mr A oy

Do you have an opinion as to the maxzimum earthquak%
the Hoséri?

(Witness Jahns) Yes, I do.

What is that opinion?

Magnitude 6.5.

Now, upon what is that based?

That's based on an assemblage of factors, princi-

7hat are those foux?

First would be fault length. Second would be the
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absence of a continuous Holocene surface trace of the faulk.
In other words, the absence of exprassion at the preseant surfacg
that one normally associates wizh faulis capable of largex
earthquakes.

. Third would be the constraints on cumulative:

v

offset along. the fault during the last five million years.

O P e T T

Fourth is the general situatiocn of the Hosgri in the tectonic *-

. .
W

frameworkx of the region. ‘ ‘ - .

»

o pomresaas

“ire tmse mine ipn AmiIRe ¥ a9 "
- 3

+ P

'And to translate that intc the tectonie bottom
line, so to speak, it's fairly plain that the great bulk of.
intexrplate mcvement between the Pacific and American Plaées
durinc the last five million years has occurred aiong the
San Ardreas F;ult. ’
Q I would like to focus on Number One.

In what way did you consider fault length in

it mmran mamTele smw @
. 4

reaching your conclusion?

-
Ta

A i'm not sure I understand what vou mean in
what way? . " .
Q How did you factor the length of the fault into ;

your conclusion regarding the maximuwn magnitude?

-

A oh, I see what you mean. ‘ .o

p]

The fault length in ths first place can be com-

pared in a very simple way with the lengths of other favlts
that we can regard as active or potentially active in Cali-

fornia and Vlestern Nevada and can be one of several parametexs o
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that we can compare in terms of, let‘s say, potential for
generating an earthquake.

‘ So vwe can compare the 145 kilometer length. of the
Hosgri Fault, for example, with the ;poo-plus kilometer lengtp'
of this San Andreas.

Now there is both an empirical‘relationship and
there is a series of, let's say, mechanistic reasons for
correlating at least approximately the length of a fault with
its capacity, let's say, for generating a major earthquake.

And it is true that empirically théfe is a broad
relationship so that it is unrealistic to expect an earthquake
largerrthan a given level from a fault of a qiven length.

More than that for strike-slip faults in éhis
part of the world, it is customary conservatively to assume
that in a given maximum credible event, approximateiy one-half
‘of the total length of the fault will experience rupture. .
| The reason for this assumpition is that rupture
length is normally more directly correiated with earthquake
magnitude.

Q Were there any specific ccrrelations upon which
you relied or to which you referred?

A No, nothing specific. This -- I think it is
mores accurate to sav that this reflects a sum-total approach,

using as many reliable data as are available. In other words,

part of the goneral approach involived ia oxdsring the

b
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‘'various faults within the tectonic framawork.

Q Pid you consider any of these correlations

a2
o]

gengral way?

In other words, youtfve m&de reference £oc cor-
relations. and what I'm wonderiﬁg, is this work that you
yourself -~ Strike that. Are these correlatioﬁs something
that you, yourself, haye performed?

A Yes, that's correct. Although by no means

~could I claim to have originated the basic data. The record

.is replete with basic information raquired for +these cor-

. relations.

each of the faults of interest and examine then

R L

This is not tc say that all the information ome
would want fcr the correlations is at hand. PFar from it.

But, what on2 does is examine each of the major faults or

in texms of
all parxameters for which there is ianformation.

Then one lcoks at ¢his matrix, so

t

to sp=axk,
and attempits to order these faults in terms of their general

dimensions, their characteristics and their kehavior through

-time in order really +o see what's becn haprening.

And then it is of interest to ccmpare the
results of that with the resulis of other kinds of anelyses
aimed at determining what's been happening relative to the

plate boundary. .and to interplate mcvenent.

Q These correlations that voufve done, have you

n
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published those anywhere?

y- Yes, somz of those have been published, parti-
cularly in ccnnection with the Transvarse Ranges Province and
its tectonics.

Q Have you published any correlations that relate

to strike-~slip faults?

A Yes.
, Q The length of magnitude?
A Yes.
Q Would those be cited in your.curriéulum'vitae?

.

A I'm not sure, because the principal comparisons

that were made involved the San Andreas, the Newport-Endelwoed, *

the Elsinore and some cther fault zcnes in the context of
appraising offshore relationships south of the latitude of
Los Angeles. Ané that report, a multi-author zeport,is in
the_public domain. It is a publication, but I doa't recall
whether it has been cited in the list you -refer to.

Q Now, on Friday we discussed generally-one such

correlation of Buchanan-Banks, and you indicated you had not

relied on that.
Are there others that have been published in

the literature upon which you relied in reaching conclusions

fault?

p:\ Cther correliations of what king?
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|l regqarding the maximum earthquake potential of this 145 kilometer
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Q Between fault lenath and magnitudé on strike-slip™:

»

faulies?

({4

MR. NORTCN: Exsuse me, Mrs. Bowers. I would -

ralse & very siight objection, if you will,

T think Dr. Jahns has- testified th&t -- I think
he nused the term, "the sum total of experiexnce,” and se on -
in factering this in, and so I would only ask Mr, Fleischéker
to phirase his question in terms of séecific*%ly relied on .
or is he talking about thingg that he's read over the course

of years, that the knowledgs is in his head but was not

specifically relied oa or looked at for this problem.

2]

MRS. BOWERS: Well, Mr. Fleischaker, the direct

testimony contains literature raferences at the back that are

acknowledged as being relied upon.

. Isn't that coxract, Dr. Jahns?

-

WITNESS CAINS: Yes,; thai'a corract.
MRS, BOWERS: There may »ne others,
MR. FLEISCHAKER: Well I haven't rezd ezch and

every one of those. And, what I'm trying ¢o determine, if I

has relied .

understand Dr. Jahns testimony, it is t

]
e
C o
i

i

genarally on’ correlations between fauli® leagth and magnituds

on strike-slip fauvlits, and I'm trying %o Jdetearmine whether

‘there are specific correlations upon wihich he relisd.

. We nave determinad he 4id nst »2i

)
(e
Q
]
"
o
$a,
)
[H]
3
£

- P ) = - .
2 Ol Soqe ¢X nLs ang L wanlv

and Banks and that he hss reli

G

a

2 e e g = © remown - DI . 3es - s e

-

-

~ -
g e - C e - - . Sak A somseps s - od s W e Eeeem s

~
[y

»

R T T O P

PR

At

R

..
---7{‘-;-‘ RYC R IR R A et D] "!'."ﬁ.”\f . a
. .

’r‘\‘ -







@ aghg

endlB

End WRB
i Madelon fls
! "
|
! /\'.
()
L

-,

A

[

N
f@\
tNE

i0
11
12

13

8
19

20

22
23

24

R . L
]

to see if there are o*ther
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MRS. BOWERS:

answered.

literature that he specifically

We'd like the question to be
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MADELO ¢ : WITNESS géHNS: Well, Iz, Fleischaker; there
-~ a .
(fg mebs 2 are two kinds of zefsrences in the literature that ons can
5 consuli in conaection with *his sort of work. One is rela-
“(:) 4 tively specific, ordinarily addrassed té caa fault or a grogp:
5 of closely xelated faults, and that provides what we might
6 call basic data. Typically this would represent‘a study of
- 7 an arez of a given fault in which study the investigator
1] has reachead some conclusions conceraning dimensional cha;acterf;
! 9 istics or behavior or something of that sort relative to the
10 fault. )
11 Now the other type of reference is the :
2 Buchanan~Banks +ypa, or the Smith~-Albee typa, or any of {_
q]!) 13 savaral othexs that raflact fundamentally, compilaéions of . 'i
4 available informotion, The plotiing of these data to show: 1;
15 the distributior curves, this kind of thing, ;
16 And when I indicated I did not dep?nd on thea '%
17 létter type, i doesn®t mean I didn't lcok at them. But for
5 18 corralations of this sort I vanted to axamina not only these,
15 but all other parameters that might be partinent, and X wanted’
i 20 o bagin at the beginning, so *o speak. So I relied moze on |
21 . the othex typé of zeierencz,
29 BY MR. FLEISCHAKER:
b 23 . Q Lot me address, then, aach cne of Hthose, just
23 | to make clears :
@l!/ 2526 Did you spacitfically xaefer to the Buchanan-Banks
i
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in dxawing the conclusions aboui the wmagnitude saxthquakes

+that one would expect cn the Hosgri?

A

Q

{({Witness Janus) No.

Ckay.

Was there any othexr publicaticn, aspecific

publication to which you zaferxad of this second %ypse in

drawing your conclusions regarding the nagnitude?

A

"Yes.

For sxomple, the existing earthquake catalogs

reprasent £irst sourcss in effect for the inforxmation on tha

aarthquakes,

Q

Excusa me, I think we’re passing like ships.

I understood ihat ihere were correlations of a

genaral nature batveen fault langth arnd magnituda other than

Buchanar-Raaks, and my guastion was:

conclusions?

A

tha ganeral
A

Q

5 mamemeeeeane T )

Did you raly cn any cof those in drawing your

I'm sorry, I transposed the o classes.
No.
Qkay.
So thers were mone of this second class,
correlatibns, that you relisd upon?
That®s correct, noaz that I ralizad upon.

Okay.

that is

Now with respzcet to the first class, what wara

B
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the raferencas that yeu relied upcon tc draw conclusions that
purmitied vou to . corralate the fault lengih and +h2 Aaximen
nagaitude on this faule?

e, £irst, the record of the

A Wall, thesa a

saxrthquakes ~chensslves wh ich are published in ntmercus

,catalogs Aud for the other end of the input, a gexles of

PhbllShbd papars and especislly of publisi ned naps.

P And what one does thace days oxdirarily is to

+

LR

start with the latest edition of somz State of California

Tiap bacauvse “he State has published scme éxcellent ccmapila=

cions thalt ave of particular pertiinaenca %o faulis and carth-

quares,

a

0 I'd like %o go back toc the correlations which

vou, yourseli, have dcne, azd wupon waich you hava reliad,
Ars these Zhae correslations that pertain %o

paxticulaz rogions,; sindies of particuiar fauli: lengths in

_ periictlazr regions?

“ A Yz, in general they capply tc ths Califoxaia-
Westarn Nevada xegion.
Q Did vou Qo any of these studies specifically on

Coastkal Rangas striks-siip Zaulis?

A Le*l, zha studies inclvdad Fauwlis of that kind,
YV2Se
Q . So you have exemined ihe Ccasial randges stuike-

slip faults azd done correlaiions boitween Lauvlt longihs aad
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magnitudes, is that corract?
2 Here I’m not certain of wpat you mean by "I
have axamined these faults”. Do you mean in the literature
Q No.
¥ mean have you voursaelf doee a corralation.
scme regrassion anélysis or mathenatical ce;;glaygpn where
tha subject was Coastal Range strike~slip faults, and the

purpose of the correlation was to == or the purpose of the

study was to derive soma correlation betwaan fault length

. and magnitude?

A Yes, I havea.
Q Which faults wers they, sir?
aA Thiz includes a 9ood many of ¢he ones we man-

tioned in last week®s testirony.
Would you liks sona spscific examplas?

Q N¥o.

i7éra there some wikthout the Transversa Range?

A No, these arae Cozst Range featuras.
Q I have a couple of questions about his,

Foxr z magnitude 6.5 earthqua@e,‘wﬁi% leagih of
fault would wa on average zupect to ses gererated? Do you
recall +hat from your gtudias?

a Now your question is a very difficuit one to

Am -

‘or examined them, walking them out ir the field, for axample?

e Al 0 A e s w e ave A eme (8 f Yk

'
.~ L

Did these all fall in  the Transverse Range, .or

K1
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is it exceptional? 2and it°s this kind of a relationship that

. is a red flag or & tip-off that thare is som=z factor in the

1]

situvation that wasn't cossidered previously,” and, hence, it

A —— .

often offers insight ag to possibla altarnativa couvrsas of
investigation,

That?s the kind of axemination I've doae
principally.

0 How @id you statz your conclusions? What Zerms

*did yor use to state your conclusions?

A Ralativa to what matisr?
Q The expactad earthquake that you could gaﬁ. 3

I dorn't undarszand tha terminology that you
used, aand I'n trying.to uﬁdarstand what cams out, what was
~ the output from this examipation? .
| A ° Norxmelly if I happen to be focuged on tha éues;
tion of siza of the earthquaka that one might associate with

a given fault, than the data permitiing, I txry to lock at it

B e T

in ferms of mavimum aupactable event and maximum cradible

avant, i
i

Q Ckay. i

. i

A And zhese are roughly corralative with other :

two-ply terminoloqgy. ;
Q Is the maximum expeciobles something that generalef

1y approximates a mean? An "on averags®, is #hil what we
1

- 2
b ¥

s 7 mean by’ that?

B TRy

“ mas-
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mob3 * i| ambiguity that I mentioned last wesk. It's a resuli of the
O % spread of the basic data,
<:) 3 Q Okay.
<:> 4 Then let me see if I cen gat your understandgng
5 of thai spread,
5 For a 6.5 magnitude event, what kinds of faults
. 7 -~ what range of fault lengths would wve sag_in the Coastal
8 Range for strika-slip faults?
A <] A Poxr a 6,5 magnitude? I would prafer to answer
10 that for strike-slip faults in California irn gemewxzl, because
11 the data arc pratiy skimpy for the Coast Rangags faulis ia theﬁ}
12 arpa that yvou'ra 'raefarring to.
‘ 13 So for a magniivdc 6,5, woa'za raally talking ’
L

14 - about structurs lengths on tha oxdexr ¢0£ 50 oxr 60 kilometaxs,

135 this kiad of thiag,

18 Q Vhat is the spread?
17 . A The spraad is greaier than that. I don’t
_ 13 racall exactly what it is in plots, )
12 Q Do you have any sense of -— t¢his 50 or 60 I
- 26 - guess would bs somawvhat of a2 mean,
21 A Tha: would reprasert the major concentration
© 2z alsoe.
23 Q Do you have a gemeral sease o thae standaznd
end 22 24 i° deviation going hoth ways? |

end MADELON
@“LOOM flwszs 3 A Mo, I f£rankly rever navae galculated ihat,
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agbh2 Range?
2 S
MR. FLEISCHAKER: My recollection was that
3 :
Dr. Jakns is talking about the entires state, he thought that
4 . .
was the nmost useful, and I’'m preparsed to accept that.
5 .
MRS. BOWERS: I think he even brought in
G R
Nevada, Westexrn Nevada.
7 .
WITNESS JAHNS: That's correct.
8
MRS. BOWERS: Okay.
S .
WITNESS JAHNS: Now, before wa can respond to
i0 . - .
that, it becomes necessary to divide up the faults into three
11 ’ .
general kinds: the strike-slip that we've been talking about
i2
mostly this moxning, the dip-slip thrust faults and the
i2
dip~slip normal faults.
14
BY MR. FLEISCHAKER:
15
Q I'q like to limit ouwr considerations to
i6 .
strike~slip.
i7 .
A {Witness Jahns) Okay.
18
If we do that, we pretty much eliminate, I won't
1S n
say a major class, but a class of faults for which therxe is
20
a paramount of evidence linking a given magnitude with a
21 '
’ relatively shorter rupture length. That seems to be a
2z
. characteristic of the thrust fauvlts. And of the normal faults
23
as well.
24 )
But for strike-slip faults, the rupturs length is
25
" Y greater, in general, foz a given magnitude event.
i
I
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Q Can you think of & -- again, going back to the
first question: can you think ~- &o yon have in mind a .
shorter kKind of strike-slip and a longzr kind of sirike-sliip ’
i for the 6.5 magnituda? .
{ - B
i ) L. 1
g A Mot pawrticuliarly. . .
i . , ’ ' :
; Q Kay.
" .
: . ‘o . ) .
How abkout magnitude 77? ’ -
. . | .
A I think I'd have to give *the same ansver to that. 5
: i
I haven't thought much about that.’ i ’
T Q " Okay. :
; . Let me ask. then for 7.5, where does the data .
cIuster in. texms of length for-strike—-slip faulis? A
i i
! : A 7 05? 7
Q - Correct. ' :

2 I had better not offer you an answer to that.

I vould prefer to conside: an 2-plus, sinply because I don't

reczll any varsicular value and therz weuld ke no point in

408 N SorE e e e —

% ry essentially gqguessing on it.

Q | Vhen you gave us the wvaiue of 6.5 for a 145 kilo-~

TaTh Al e Ak € 8 <

——on

«

.
a %

" mater fault, &id that represent a maximum expeciable or a

3

maximunm credible avent, in your terninology?

»
”

.

.

Y I have not broken it down in thak way. £ just

" .

e R s

. thought of it in terms of a maxinnm evaui.

* .

et e - . - Y oay st U - 3. g
And IT've asad the word in ay own noad Yeunected,

buz no: coxrszlating it with the formzl manimum euvacihzblie
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. in a context of an engineering prcject.
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category.

In other woxds, my examinaticn of that kind of -

2 1) Mire % eeET s ® BYewmh et e covie oe mabhAse g SN ¥ .‘ \
H

duestion has been largely in a tectonic context, rather than

P

Q Thank ycu. 2
MR, FAEISCHAKER: Excuse me, I'm going to énother
line, but my transcript was missiné o;er thé weexend. ¢
(Pause.,)
BY MR, FLEISCHAKER:
Q When I asked you, Dr.. Jahns, about the factoxs
that you -- the basis for your conclusion *hat 6.5 was the
magnitude that you would a;sign to this, you listed four

things. One was fault length. The second, I believe, was

the absence of a continuous lolocene trace. i

-

Upon what are you relying to draw that conclusicni
A (Witness Jahns) In terms of all examination of
the sea floor that has been made, and that includes, of course,

the geophysical traverses that have been discussed earlier,

4

there is no evidence of a continuous surface trace.
Q Let me pursue this fault length subject

just a little bit further.

o oy -epyp—————— s

Going to page 4418 of the transcript of Decenmber
6, you state, after discussing fault length and #he critexiz,
you say:

Phis leads to a secondéd conclusion
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1895 |
I believe, both the Aquatronics firm under contract to PGSE
and I think that possiblsy on; or so of the lines run by the
KELEZ ship foxr the U:S. Geological Survey ran into that .
area also.

Q So that there is some data in this new shore
region that permits you to -~ from which you can interpret :
the existence of faulting.in that reach, ié that correct?

A That's correct.

And let me add a bit to say that there are a
fair number of lines that extend into the region going on
south between there and Estero Bay. I'm speaking only of the

nearast lines that came inshore.

But the trace.that is described for the Hosgri
Fault in that area betwean Point Estero, let's say, and points *

northerly are crossed by quite a number of lines

Q Mr. Hamilton, you must be familiar with the map,

Y e n e w et S WY - e

the new map that -- the USGS map that Holly Wagner and Dave -
McCullough were part of the authors of and I think it is

517, which is of Southern California and depicts in part the

results from the seismic reflection survey. Have ynu seen
that map?
A I think I would want to see a copy cf the map

before relying solely on my memory to comment on it.

- wwn o ww_ cweax =z SE

Q We've had it here every day but teday. But perhaps;
if I give you a precise citation to it then that might permit

- emees 3 aeT v REIEE ¢ A T8 EAT § AREabeat » s Te e m—— - & rw———— . —————— T B L ] 1a smwrom e

"
.
[}






B Y e L ]

b wd

N
LB emeApAuiveir i« ke b b e e AL LA

K mes s R

A

B8 weaw - AR & ewelm

b Ansal N [ PRI - € as e o A h - weks dEaado - RR e D P R LU e e

N .

= ' 4896 &
} «
-« % : . . * :I
(’ . agh7 "{i, vou to comment. i
2 i . !
s . Tha nane of' Lh:s.s map -- and I'm scrry we don't i
3
B} Q . have it here teoday, buf: in view of ‘the hassle we had on maps
ek 4 - . » . . B i
. . on Friday, I was a 1i~2:~z:le bit reluctant. v
In any case, this map has the following citat:f.on:':.v_i;
¢ ’5 .: Ai
. - i Buchanan-Banks, Pampayan ¢, Wagner and McCulloch, 1978, Pre- t
= - ) . . S
7 o . -
/ #..liminary Map Show:.ng Recenc1 of Faultiag in the Coa.atal A
< i‘
. 8 ' " ¥
5 ~ {I South Central Califor'uc., U S.G.S. N:.sce.;l.—.nﬂow' Fz.eld Map,‘ Eae
Map MF-910, thzreze maps at one to 250 000. ’ =
18 . L -
- %: I'm familizar Wj.«..h that. © 2
11 . e o ¢
. Are you in scme way correlating that with .
i2 ' ‘ “ s ‘ .
: something c2lled 5172 . :
® e | o
: C Q I was mistaken in my initial citation. . )
f'f; ) S ';f.
, , MRS. BOWERS: Do you have a copy of it here? '
. ¥
. t-: . . . . . St
“ )} Is theras a copy in the rocm? . . .
' 15 wen . " 4 {
; WITNESS H3MYILTOMN: I have a copy of the map. R
3
‘ 17 ‘ . = £
. At least it's a Xerox copy. Y
o IS
2 .
y - 18 BY MR. FLEISCHAKER: }
e ‘.
< ‘9 Q You're familiar with that map? ]
S A {Witness Hamilton) I've examined it, ves, "
EL o : o .
: " Q There is an area on tha: map, is there not, .
i 2-?.' ’ .‘ 3 | . ) . .9 - :‘
s underneath the San Simeon shcraline whcre they nave insoribed |
./ : = :
cL 23 Il the words, "No data?" | '{
. @\ 21 a To my recollec*-::z.on, this i3 such a notaticn, . i
: z J' - : .
v ‘2? I'va always b._ev puezled ny i%, in fact Taeze are several -
"
A 2
. 4 « . »

Hemcamas _ ssim cmem 3 o A - »
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' puzzled by thenm,
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.on someone else's map, and Mr. Hamilton is testifying that

Jiramimee mo e Rl 48 i o On e e - * - na——

4897

Y
THaty -

areas on that nap where t@e annotation, "No data" is present
L AW 0T .
2 N

and those lie in areas wheze data is present. That's why I'm

= . -
- ow Y Pimr  ivase

LR

MR, NORTON:; Mrs. Bowers, we are once again

getting.intq digcussions of exhibits that are not here,

P ¥ . Nea

are not mérked into evidence, and they may becomz, on top of
that, they become hearsay.

-

Evidently there is a spot marked, "No data"

there is data. 1It's hearsay.as to the fact that there is no
data. We don't know why the m;ker of the map put, "&o data"
there. Maybe whoever it was just didn't have the data
available to them or didn't know it existed.og what have you.
And ‘yet there are implications from these -kind
of questions that can be drawn,rand I think it is improperly
so, because there's no foundation for that. There is not
even an exhibit here to be discussing this map. .
MR. PLEISCHAKER: Let me see if I can"respond
to that.
There is, first of all, a foundation because
I asked Mr. Hamilton about his map and asked him o describe
J

for me what data existed of the points south of San Simeon.
1

The USGS apparently will be on the stand latex '
in this proceeding, and it was at that time %Zhat I intended %
i

to question them about the map that they apparently author®d,
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his opinicn, if the question is properly put to him.
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]

And I am trying to determine whether Mr., Hamilton's understandin

ot

of the data base is the same apparently as the USGS peoole.

If there is some discrepancy,. certainly the .

-

Applicant will have the opportunity on its rebuttéi case to _ *

put Mr., Hamilton on to rcssond “to tne USGS people.
MRS. BOWERS: ~Mr. Ketchen, does the-Staff

have a position on this mattexr? | .

X

2 ®

MR. RKETCHEN: I believe our position is this.

et

" e

.

-
Lre X

We would rather stay out of thws argument. I think. our AR

-}

SR 3 aiP CGeAmE A Fameliad AT NS A S LT DS ey Yy P
. " Ty .t B ‘

pbéition is if Ur. Fleischaker properly presents the infor-
mation to the witness and ‘asks a Question on a properx map

and the witness can indicate that e has an opinion on that
or he dcésn’t have an opi;ion, then that would be the answer.

He may have ansgeféd the question already.

And that’s about all I think I could add

to the discussion, he is an expert and I think could offer

-”*

EE R S e Lt

MR. FLEISCHAKER: Mrs. Bowers, let me sSee,

we have a co of this map but we have it movnted on 2 'large
Y o4

board. Now, I'll be happy to mark it as an e hlbi and
we can use this map for convenience to permit H. Hamiltoa
to examine it. And then I can mazi my map as an exhibit

and offex *o introduce it intvo evidence, if Mr. Norton will

*

Et
permit that, if he has not objection o that

I have no objecticon o marking the one that wve

* ey e
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have mounted and leaving it as an exhibit in this proceéding.
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2c ebl ‘. , #MR. HORTCN: I have .absolutely no objection. What -
0 3 I am cobjecting to_Eis we-a;re again‘ starting to discuss i;hingsv |
(:> 3 4| . we don’t have. I.don’t have 2 copy .of it., I can't féllow i
(:) 4 the quéstiqns, The Board doesn’t have a coéy of it. ) w:
5 “M;. Fleischaker doesn’t even have a copj of it, and he is
. 5 going from his nemory, and it's just tctally improper pro- f%ﬂ
. 7 cedure, F - .“);j
a MR. FLEISCHAKER: Well, what I would suggest is'We#jég
N . -A#ékg perhaps the Staff’s map over to Mr, Hami}tbn; ané pefmi;:'
4,210 . him to examine the map, And if Counsel.wants to take a 1oo£ji #;
. : iy
1. at it at the same time; that“might Le a vway o egpedite this. {
12 - ) I will bring our large map in and mark it as an C
qip 13" .exhibi? so it can be utilized throughou? the proceeding }f :.
;4 necessacy. 'e:
' 5 MRS. BOWERS: Well, this is verymawkwaré but as I },
i6 . mentioned ocne day }ast week, we d4id hgvg similar situations 1
;7 ‘come up from time to time in the enviXormental-issue hearing )
" 15 whera there would be one ccpy of a scientific article and
’ 5" perhaps the witiless also had a copy of the articlg, and there i
~ .éq: ‘would be cross—examination on whether the witness agreed or é
. disagreea with thﬁt article. 2aAnd I cannot distinguish this t
" really from that situation.
<i> - . Of course there was a flexible acccmmodation at j
2;, +he time. This.would be, too.
@]!) ;s‘ But let mg ask vou, if this is an official USGS f
‘ . .
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map, the Board could take official notice of ic.

MR. FLEISCHAKER: That's correct. 2nd I think that

Mr. lorten's problem, and I think it is a good one, is that
this witness hasn't got it in front of him and Counsel doesn't

have it in front of him, and I think that is an adequate

-

4

objection, and so I'm proposing a way to try' to accomnmodate:

that.

.

MRS. BOWERS: But if you want to go ahead xight

now =

- ° t i

" MR, FLEISCHAKER: We have a map right here.
MRS. BOWERS: =~ there's one copy in the room ]

except for maybe some sort of a reduced xerox.copy.

MR. FLETISCHAKER: I don't intend to-- ' I think we ’[-

can do this pretty quickly: if wé just take this map and take
it over to Mr. llamilton, I think we can ask a few questions
of him. And if we need it for after lunch for redi;@ct I
will .send ~- we®ll go home and pick up our larxge cardboard
copY.

?he fact is we anticipated this in part by having
this large map mounted, and I intended to use it in cross-

examination of USGS. Also last weaek, because of the problems

-

b - -«
we have, I understand the need to xerox copies of articles

NS T Cn

but hera we're dealing with large maps and....

DR. MARTIN: Is it one of the maps that you used

in your =-

R o5 - v R e o e g T v
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on the map?

of view it

look at it,

at this map. Thet’s my understanding of his position.

few minutes so-that vou

the map?
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MR. FLEYSCHRKNR: This is a different map.

DR. MARTIN: Does the question absclutzly depend
¥R, FLEISCHAKTR: T think Sfrom Mr. Worton’s.point

does because he would like Lor Mz, Hamilton to

and I thihk Mr. Norton would like to take a look

MRS, BOWERS: Would it be helpiful to recess for a

.

MR, FLEISCHAKER: I thirnk it would.

MRS. BOWERS: VWell, we?ll do that but we don’t want

you to go awav. It will just be a few minutes.

Q

{Recess.)

MRS, BOWERS: Are you ready to proceed?
MR. FLBISCHAKER: Yes, Malan,

BY MR, FLEISCHAKER:

Wow, Mr, Hamilton, bafors tha break we ware dis~

cussing the 1978 map.

MRS. BOWERS: Does it have more of a date than just

t78? Is-there a month?

517, which

MR, FLEISCHAKER: X% has a numbex, I think it is
is sorxrt of a shorihand vay--

BY MR. FLrISCHAKER:

- Is it 917, Mr. Hamilton?

P

can all gzther around the one copy of

s mres myittene sy B
&
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an official indication of a month on it.

A

lamt wgennemEwws b

{(Witness Hamilton)

I think it is just dated 1978,

Yes.

[
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May I respond to that?
I’nm not aware. of

T think that these

rnaps are released at a specific time during the year and

therefore you could determine what the date of release was.

If I could go a bit further, X think this came out

rather late in the year, like in October or September, but

I'm not precisely sure of that. That was certainly the first:

em

that I saw of it.

Mr. Hamilton, just for purposes of the recoxd?

o)

A

Does this have a title at the top there,

Well, the title on the top is a more géneral one.

It says "Miscellaneous Field Studies Map MF-910, Sheet 2 of

3."

The actual title of the map is on the bottom. Do.

you want me to read that?

0

»a

A

Sure.

Please.

It’s entitled "Preliminary Map Showing PRecency

of Faulting in Coastal South Central California,” and then

it gives the authors.-

to

Q

Okay.

For purposes of-our discussion we can just refer

MRS. BOWERS:

MR. FLEISCHAKER:

this as Map 910 if that's convenient.

I thocught it was 917.

T was uwrong again.

It is 910,

»
®
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MRS, BOWRERS: All right.

BY MR, FLEISCHAKER: .
Q | Are ‘there areas on that map offshore which have
the notation, "to &ata;?
A (Witﬁess Hamilton) VYes, there are.

0 Those have been marked cn the map, have they not,

1 through 47

VP ON @) AN 48 A Cinaghar W, v S S ey, ¥ e 2
[ - "a ¢
. b '
P " A

A Yes. THey have been annotated circles ‘numbered ;

1, 2, 3 and 4 on the copy I'm locking at. ‘ ' “u: [’
‘ B St

Q Could you give us a very quick description of where:

. ¢
those areas are? " |
A Yes,

Area 1 is located in the north-trending part of the;

.coast at the north margin of the map which geographically
lie§ jgst no;th of Cape San Mart%n.

Annotated number 2-~ The annotation is actually
placed immediétely south of Point Piedras Blancas. However,

the pléce that says "No data" extends from Zhe reach of the

P W S T g T R W > mmyme Sy Byt

coast immediately offshore between Point Piedras Blancas
and Point San Simeon and down into the reach of coast between L
San Simeon ‘and Cambfia.

2Annotated nurmber 3 is placed on the map just a
little bit southeast of Point Estero. The annotation "No
data® is actually in the northeastexly corner oghﬁstero Bay,

west of Cayucos and lying east of the annotated 3.

c em v
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: i Annotated 4 is in the general iegion of the

4, S (8 ST R N T8

## southerly part of San Iuis Cbispo Bay, approximately offshore

i :
i from Pismo Beach and Arroyo Grande and more or less 'south of

4 -

Avila DBeach.

Q Now with respect to the area that is notated by

.

the number 2 that is in the area south of San Simeon, if we
again examine Figure 44 just for general reference, in the (I
genaral area of the dotted lines representing the San Simeon

FAult that comes offshore, is that generally accurate?

LA LY LR

A, Yes, that's appfogiﬁately where that "No da§55
annotation ~- and I prefer to refer to the map statement of
"No data®" rather than the numbered location. That is the
numbered location of the device vhere "o data” is, but I
.want to talk about where it says “No data™ on the map.

Q- Do you agree with that annotation? Are you aware
of data in that area?

MR. NORTON;v Mrs. Bowers, we're goigg again to havey
to object because I don’t know what "o data” means., I donﬁtt
think there has been any foundation laid as o what "No data”

{

meang, Does that mean no USGS data, no .Aquatronics data?

‘I don't know what that means and it hasn®t been established.

So when you ask him if he agrees with' it, I don’t

v ma

know that he knows what it means, %hat certainly hasn®t been -
established.

I den't kaow whether they krow or not, but
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certainly there is no foundation for that question ai this

(A s R 2

moment in time, '

P

152
0]

MRS, BOWERS: Could you build a foundation?

L

ey

this typical in the scientific area that yon're in?

B

R

» ' WITNESS EAMILTON: T think I could respond to that

and say that maps are sometimes constructed in a way that

X3

" e
-

shows the reliiability or the presence or absence of the kind |

of data thet was used in making the map, so that scwe regions i -

e “?-J’.:‘n§ ~

et

*

will be annotated as “Not mapped” or "Insufficient data base™ |-

= RN
:

or some kind of thing iike that.

3 = . . . b
So it is not unprecedented that a particular area

will be represented as having scma lack € data.

In ¢he case of map MF~910 in the offshore region
particularly, there is no indication that I am aware of as
to just what the data base iz, TFor example, it does not

contain a track. chart and it doesn’t even contain an indica-

-

-
gl L A e adi b dae ]

tion of whather one kind or another kind of“infgrmétion—

¢

gathering tochnique was used.

vy
o

‘So this appears o me to be a very generaliized

kind of compilation of someone’s, some one of the authoxs’,

presumably. interpretation. .

4 mener ey Y,
-

Mavbe I could just go farther to say that I don't

understand, as I said earxlie:; why this map says "No data®

annotazion 2 because the

9
H

in the area wherz it says it ne

zrack charts ““hat show where seisnmic reflecktion lires axe in
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ebs i that region show lines that do extend into the area where

W -

"No data" is annotated.

3 MR, HOhéON: Mrs. Bowers. 1 chink my obiection is
4 weli taken. Tﬁere is no foundation for those questioﬁs uﬁ%il
5 we talk to the aﬁthors of.thé map as to what data they com™-

6 piled the map from. I don't kpow if it's aeroﬁagnetic,‘

7 gravity, striker. I ha;e no .idea. AaAnd evidén?lg the map

8 doesn't -~ or sparker; rather. And evidently the map doesn't i
s'|I have that either. - ‘ : o g
o) MR. FLEiSCHAKﬁR:_ I think.tﬂe nap reflects that ip
1 ?s seismic reflection daté, and I think that Mr. ﬁorton's

12 objection is not well taken. |

13 Mr. Hamilton has a different view of the data base.

14 And while the map in its21f may not be a complete -=- maysbe
15 ambiguous because the notations aren't sufficient,ﬂthe UsGs
13 will be on the stand, as I underxrstand it, later on and perhapsh
17 they can help us, .

13 But in the meantime I think it is useful to have

16 Mr. Hamilton's comments on this nap.

20 ) , MR. NORTON: Well, Mrs. Bowers, I.would only say
21 that it might be useful but it also might be misleading if
é; Mr. Hamilton doesn't have the benefit of knowing what the
23 nakers of thg map were using as a d&ta base. You know, ha‘s

plaYing guessing games over there, not kaowing~- I£ he’s

going to call USGS, fine, then he can call UBGE and lay the

o Sibwies
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eby g ! f wndation. i.
i N ) .3
. @ 2! MRS. BOWERS: Mr., Ketchen? %
i L : H
@ 3 ! MR. GSUCHEN: Mrs. BDowears. I’r not sure what the f
! ' . o
. i
J ohjecticn is to ox wiiere wa azra exactly. I kpow, thexre's an i
. chjection but there is no guestion pending. B
9 i
. Ly
6 ! Is the objection to further questicning along th:. 8.
¢ L]
: > line; or is it to inftroduction of the dccument, or just vhat b
“ J - -
n . is the obijection? - I
S =
N " 5 . MR. NORTON: There was a question, Mrs. Bowers,:
LY . R N
. . - H L™ '7‘ ':: ','t
ia and that was-- It was a question asking about the "No data,®.|*
.- and I objeeted on the basigc that there was no foundation as
- :
p .
- ‘ to what ®No data™ meant on that map. whether it meant that
53 i USGS h‘.dn":. rui lines there, oxr the authors of the map didn't"
e @,ﬂ} ,4_,; have th.em in their possession when they drew the map. I .
I 3 [
i S s . . .
1S i  still don't know the.answér to that question, of course, and
S .
: ' % ¥r. Hamilton exploxed it and he said he doesn’t know the E
16 | :
- answer eithesx. i
i7 g N
. i So to then ask him those kinds cf guesticnz about ¥
- < ) . 7
R . what that means, it’s guessvork on his part and that’s not .
% -
. 29 #  fair €o a witnass to make him guess and then Jater put some~ |
c - . :
oy i bedy on and show that his guesses vere wzond. Ej
ot i' . * :
! . . Loae . . ,
5o ;% MRS. EOWERS: UWell, Mr, Noxriton, do you intend to
. Z2 ¢ .
D l racall Mr. Hamilton after the. USGS witnesses tastify?
: 23
' ‘ MR, MORTON: T cortainiy had not thought about it
' 24 .
@ N " up %o this point in hime, although he will be available ' :
) Fre~ i [
i
i
[
{

|

s
|
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undoubtedly for rebuttal testimony which in time would 66me
after the USGS witnesses.

You kanow, we certainly hadn't in the context of
this map because we had not seen it but, you know, he'll be
here; there's no question about that.

Excuse me, lirs. Bowers, °there is ongpothe: possi~
bility of course and that is that Mr, Hamilton or .

Mr, Willingham ox somebody might be able to call Mr. Wagner

or someone like that on the phone and get an understanding

_as to the why-for of the "No data"™ on the map, and then I

guess ‘they would not be proceeding on a guesswork basis. It
would be hearsay but at least hearsay by one of the authors
of the map as opposed to us sitting around guessing what it

means.,
MR.' FLEISCHAKER: Mrs. Bowers, if I can comment,

I think that there is an adequate remedy here which is that

if USGS takes the stand, then certainly Mr, Hamilton cén come

back and respond to whatever is said.

I don't think that the question is objectionable

.
e p— .,

"apvhd *

* vamrea, =

because the map is ambiguous. The remedy for that is to get . :

USGS on the stand and have them explain the ambiguity, but

I think that it's useful, since it is an official government
document, to have Mr. Hamilton's reaction to it on the record
and it can be explored further in the proceeding.

MRS, BOWERS: Well, but what can be accomplished

o O g o e

—donn @ A S S— % ¢
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when he says he really doesa't know what they meant or why

they sut the notation. thexe?.

s

Now it Sesms tn us that the objection shouid be :

-
’

sustained unless it can be ascertained by a ﬁﬁcne call té get
séﬁe meaning to this.
HR. FLEISCHAKER: I'm not sure I understand the
basis £OT.... |
MRS. BOWERS: The witness said he doesn't under;‘h,il

'

stand why they put the "No data® notation there, o i S

~

. 4 2] /P

WITNESS HAMILTON: Could I interject a comment at

this point? ’ ‘ 4
' One reason for my confusion isg fhat'wemhaye a
prior U. S. gcvernmen; release sheowing where the KELLZ
spar&ér seismic refilecticn survey was xrun, whiqh shcws the:
lines do exist in that area, USES linos exist in that azea.

And we know also that we have a very goc@~guality

-

line that was xua in that arsa vwhich we provided to the USGS.

a~
"

¥R, FIBISCHAKER: Well, it seems to mz thers is a

"

T j NS wiaerwn
'

conflict betwesn hisz undexstanding of the data pase z2nd what
appears on the USGS map, and that striking this testimeny

1

frecm this record doasn’t clear up thal preblem. That problen ;

coan ke clearsd up when USGS takes the stand. u
The Applicant is not harmed by this testimeny.

Mr, Hamilton has gualified his answer. The applicant is ai

no disadvantage ab this point.

ff
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that needs to be clarified is tha meaning of the

map. And thatis best clarified by having USGS také the gtand

L4
*

and inform us,

MR, MCORTON: Hrs, Bowers, that’s exactly what we're:

saying. I'm not moving to strike any' testimony whatsoever, -

I'm simply saying.that to puysue Mr, Hamilton's understanding .

of "No data" when he says he doesn't know,-withouﬂ any

foundation, there is nothing to argue a2bout.

MR, FLEISCHAKER: I'm finished. - f&:_

MRS. BOWERS: Sustained.
And you're finished?

MR. PLERISCHAKER: I've got everything I neeqd.

i

%
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2D E:TRB/%nybl i ust for purposes of tha xacoxd,; when ouz man :
O & goks hare wa'll maxzk :;.r. as an exhibit and mavl the pla.ces
O . 3% wnare there :.s no date, one throuch four; and we will provids
i . . » i
Q 4 sufficion’ copies for tha record. ‘ ‘
S _ MRS, BOWERS: Wl;en you zalk sboui doing that, is ?
& it your intention to do it ‘today and to pursus the sans 3
N 7 i lins of questioixing with Mz, Hamilion? : .~
& ' MR. FL’.EISCI-IAI{ER; Ncl). ’I do not want to pursue :
' . , LR
‘ . 9" -this wii.h Mr. Ham:.lx.o.a,. but I ;.hin}; it would be useful to ::“
e o oo LR LY
19 h‘..va dus document in the record. ' 3{
15 4 .Can it ba marked Intervenors® Exhibit nm"bea. 182 ;
2 I o MRS, BOWERS: WYell, Mr. Fleischaker. let me i
3
’3 i3 ask +he Stafi a gquestion. E
q ] | s
i n Dozs ttha Staff intend to sponsor this map :
15 through USECS witnasses and ‘bring l'L into the recoxd? :
. ' . g
18 MR, KETCHEN: One momeni, please, s, Bowers. "’
17 ’ {Pauge,) “ l ’
. 1% | No, ma‘a.m, not-. at tha prasent time. ‘
. i
N 19 MRS, BOWHRS: Having it ¢ome in without a ro:.mda-"
j’ 20 “*ion and an explanation would creats a problem in the r'-\cord.?._
. 21 MR, FLEISCEAXER: Wsll, uetvs bean alking abowd ,
22 this rap and wetlva m;?:rk-:ad i apd wa've had scz:'.e" ".isc':;ssicn on '
(/ 2;;; ik, I intond o pursuz ¢this _.:t-;a'::tezr with USES when they take .
24 the stand, :
Q) z And it ssems to me t¢hat the record would ba
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‘ 4913 ‘
: ‘fotally incomplete unless we have it marked and entered. ;
2 T don'® intand €o pursus it any Surther with Mr, Hamilton g
3 because ha's iadicated he canfs make  serse of it 3
4 MRS, BOWERS: Well, why don’t you hold it until
5 that time rather than having it come in teday? %
2 MR. FLEISCHAKER: I°1l be happy to do that. I {
7 thought it would be beteer to do it now. ‘ ,§;
a MRS, BOWERS: Fina. : |
9 BY MR, FLEISCHAKER: | ~ l
70 é Mr, Hamilion, lat me go back to Figura 44, pleaé%?%
it . The San Simeon is twacad thaers south of its g
i2 onshore solid marking, Could you ell ms tha data that you %
13 vtilized o txacs tha fzult in that manrex? ;
14 A (Witnogs Hamilion) I think I understand what _S
15 you ma@an. fou are referring to the dash§d lina raprasenting é
i6 the projaection of the San Simgon Fault scutheastward fron its {
17 on=lané exposure a¥ Peing San Simeon? w S‘
18 Q That!s corrzact. H%
19 A Y¥es. é
20 e 2nd T maan ﬁny data, seismic reflaction, aero; g
21 magzaetic, whataver. g
22 A Yas. There ~weza several linas of evidencs that f
23 we usad, some dirvect and sone lass dizect, in  continuing :
24 tha trace of the faulf: where we have shcwa it to ba. "
25 | Fizst, to describe the relatioanships that can be '
:
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"area of younger deposits at Point San Simecn. .

from Point San Simaon to Ragged Poinl, wwelve nilss o the

sasn in the geology at Poinit San Simeon oa the souvthwest

side of an 2¥ez of no exposura, Oor an arz: covarsd by younger

-

deposits, cad skes vezy diswingiive thin-bedded chaxiy shala

[ S

»
u

strata of the Montasrey Fformaiticn.

T pm———n B

This is sesparal ed by an asrea of partially cament-

ad durna sand deposits that overlie the presumad location of

PR
ALy
3 A

the San Simeon fault f£xcm very muach older xocks of the

.
3 Mha Mg rmma  Swy ews
w e o

#
=

rzanc;sc*n formation, which locally aons tit (42} the basemanu

;
N T E

roc? eost of the San Simaon feuln 1n chhu araa. So we have

i
»

e

zwo very unlike rocks which nust have sore considerable

R

i
anount of displacenant hatwsen uanm that are sspaxatzd by uhiSi

The prasumption. is that there iz dn fack thé
same fawvlt tha® cen be inferrzad fxom other lines of svidance
Zazrthar northw=st, and thabt thai favl:t must go sowswheora at
leaét for some distancs.

So the quesiion is whserae doas it go? ,51*

We kncw that the tracs of the San Simeon faull

follows a razasonsbly well defined course ig itz on~land zéach

northwask, So wa have no raeason, 2& lsast oz that length of
the faull, 0o expsct a sharn deviatica in ivts course, 4
We find that ithe reach of the coastiine thalh lids

avout south of Cambria follows a rather linear cours:a thal

o ' Sw . 3 i a 2 NS eaey opte ] T & .
CO..Z&BPQI‘.C"S Lo the orisntavion and dizacklion of . tha counon s

v e Ty vy
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".I%%s the line PBP~2 that was obtained for Pacific Gas and

:élactric.by Aquatronics, And there are several lines from

‘that 1lie souihwsst of the San Simeocn fault onshors also

4915

that ¢he San Simeon fault dascribas faxrther noxth.
We kncw also that the azea that lies offshorxe
and southeast of San Simeon Poini g the avea whalzs this

fault must projact ianto tha area under the water., Aad

contrary to what the map that we've bean discussing recanitly, '

a USGS map, an F910, says about that arsa, actually thera S

are savaral ‘geaismic raflection lines that extend into that

-

araea. And one of those lines is of rather high guality. 5}

the . KELEZ survay, and these show that there is an axea
+hat ‘can be traced several milas. south from Point San Simeon

whera the same distinctive thin-beddsd sedimantaxy rocks

LR

extist in the offshoxa area.
Now ia the onshors we see that those rocks lie
on tha scuthwest sids of tha fauld, and we baliave that it iz..
Wy

a positive constrainz that the fault must lie east of them [

in the area offshore to the southeast,

‘l

So that’s another reason that governs maybe the
£irst couple of dashes that go into the offshore arsa on
Figure 44 éoutheast £xom San'simeon Point.

Thasa are at least two lines of evidencs; oX
+hrae lines of evidence that guide uws in making this dashed

line projechkion of tha £ault for soma distance south of
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coastlines may etist vwhere tgere is no reason to think
particularly that f;ultiug has any¢hing o do with the
linear chape of the coastline. Ia this case ve Go havs a
fault mepped, and that is the prime xeason for assigning
any kind of significancs to the form of the ccastline
southeast of Cambria.

Q . When you'say “fault mappad”, you mean fault
mapped onshoxa?

A Yes.

Q okay.

Thévseismic reflection lires. What kind of

seismic reflaction technique was used by the Aquaironics?

A We had a sparksr seismic reflection lire run,
Q High recsolution?
A No, we didn’t have hich resolution. . Tha

Aguatronics line yields somesthing approaching the kind of

resolution you get with a shallow high resoluticn. Buk this

particular line was the sparksr typs line.

Q This is a single channel sparker tvpe line?
A YesoA

Q How abcut the XKELEZ, what do wa hava there?.
a The KELEZ lines were sparker, and { éon’t

presantly remember whether.ihey also had urni~boom, which is

#he high zasolution tachrique, running at thaf: point or not.
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It was run in some of the Area porih of Eateroc Point; I koow..
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Ik I canti sbate al this kime whether 1%t was in the lines
Zhat ara in that parxrticulay avea.

n Mr. ¥illisngham, czz you ramzxheyr £om.your SudQY
iof e pzofiles wh :har yeu studied a high «bsoluc on pro-
£1ila in the area of intaress that wetxe ialkiag acout right
now? ‘

A {Witnage Willingham} I don't racall eithoer,.

Q Okay. .

What is the depth of water in the area vhere
youiva traéad thé fault?
.ﬂ (ﬁﬁtness Hanilton) It's faixly sha _uowa bub T
can’t xecall the nuber to stata to you without lsokmng at a

tathoreiric map of that ored. .

Q Can you. recall gansrally whother it is 150-feat,

- greoater, or less?

»

A Mo, I can®t. I wonld bs guzssing.

Q My, Willzngham, can you racall?

A {witness Willinghan) Mo, I . doan's zrecalil the

vater . dapth specifically,

-

Yhat was it about the distywibution of ~- stwike

O

"i:h a’i:c
Do you-rgeall whethar the profils:s ravoaled
avidence of Zauliing? -Ihal is, ponebzraticn: o waa it 2

distribution of rocks thiat vou ~~

A - {Mkness Familion) Tne profils dossn'i yisld

“ g
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1wpbd ' i|. useful data as close inshore as the San Simeon foult would

_ba, We interprat smallar faults at other points on the

™

(&4}

profilaes lying west of the Sar Simeon.

4 But in *he critical araa whers the juacture

5 between the younger badded type of Hoaberey formation rocks

3 and the old Franciscaz rocks would be vas too close to shora
7 to obltain those records, ’ g
3 Q What was ip about the distribution of the rocks

*E
e

9 that was suggestive of faulting? P

10 A Thae £act that onshors we see the youngex

11 Menteray formation rocks in nexx-contack witk tha oldex

12 Francigcan rocks along whai we recognize o be a fault

13 contact farther north -- at points farthar north aiong the

14 coast,

15 And when wa go into the offshora and we 3ea'the
15 seismic reflection indicatioé of these sane kinds of rocks;
17 xocks that give the kind of seismic raiurns we would expect
) frem the MHonteray foxmaticn as ve see it onshore, thosa Txocks
19 wa se2 onshore to liae southwast of the Saﬁ Sineon fault, and
20- thosa rocks can be seen o extend in the gouvtheastaerly direc-
21 tica for several miles south of thoe poir:t whera we ars abla

to ssa them and examipe thzm onsiiora, and whave w3 see that

o
v

_they appear to be in fault contact wiih the Fraanciscan bags-

1
w

24 ment rocks in the sast.

")

o1

Q So youw’va interpreted that tiis rock exisis

oA matWR T TN Tlals W DARE SRR, SRR fofal AN

- et
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¢herz from its signaturae?

A Trom 1io sigravura and seismic rasilection

Q Have you goma down and dug up scme of these

rocks %o lcok at thenr £0 deterning

A Mo, we éid not. .
0 . Wil many differsnt kinds of- rocks give the

same signabtura?

A . The kinds of sigpatura that ve see and that we

- -

interpret to ba corralative with tha Montaray formaiion

e
o

Q Wall, could “hey ~- thin-hedicd rogks, but do
thay hava %o bes Monterzy formation?
a The typas of raiuonsg that we see in thal aveas

is pot uniquely corvalative with Montexcy formation,ihin-

4920

p megw a_ce

o e

.
«
.
.

S

2en greatly diszupied by sonme kind of later dafomnation. |

.
s
.

%

12 i bedded rccks. Bub it is ceriainly unliks aaythipg that

1 . o
15 5 e%ists in the Fraaciscan formation on the east side of whe
- :
20" faule,

I . K
23 § Q Howy Lariher north 4o we ragogaiss -« you indicated
32§ that «- strike that. .
23 You indicztsed thai fuzihor aoril ws find alon
zq 1 the coastiine the Mostsvey fozmation agaizct the Frascisoan
25 at a point thal wa luncw thad Mara's Jouiting orx infax

i

b 1] .
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;‘two kinus of rocks onshore, and ~ba fact that thare s faultp"uf

cur ‘data base vwouldn®t have allowsd us %o say exacily whera

4921
T
faulting. h | ;
How far noxrth?
A Well, the Monterey formation im the area of

San Simgon raally goes only for parhaps a fraciion of a miles

Bayond thera, however, thsrs ara oﬁheé rock justapositions
tnat indicake the existence of a fault,

Q Mavke I wasn't sufficiently specific. B ‘i*éf

You ware inferring £from the Juxtarosmtion of

0 . ah ! 1 R St

ing there, somathing about faulting in the offshore region, - *

< »~
.
' LA ¢ oaw
N - ¥ »
’ e . e . v % [ ;
RS- L g T -

correce? 1”’
A Yos, that's right. v
: |
Q Okayo . f
, Wheré is t+hat onshoxe location? ‘
< A '~ A%z San Simeon Poin: ond for a distance of a mile |

or pechaps a littlae less than s mile to the north of

e W omRta mucewmasierd

San Simeon Point. :
Q Okay., L

Any other kind of data? Was there any other

x
»

kind of data usad to infer‘the San 3imzon going southward

onlard as you indicated hexe can Figure 447

o @ v emve wemAvasayi e Smmpeyede =

A As wa have originally drawan up these naps, those

.

warza +*he linas of. data £hat led vs to that infereaaca, that

+ha San Simeon fault oxteaded along that dashaé line, And
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tha dashad lima zhonld stop excspi that it

vhe acronagnse:

axfend into BEstero Bay farihar ¢ +tha scutheasi.

igal Suvrvay aad

Division of Minas znd Geolcogy has bhacoma availabla to us.
and wa fa2l that that doka can b2 viewed as supportive of

2t sane intarpretation that w2 had arrived ak fzom our
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" we‘re speaking of.

-

Q Turn to Figure 42, please, is this the zero-
mag?etig data that you're talking about?

A Yes, this is the ‘aeromagnetic data in the region

wi1S Ve wasee e iy W ALY ¢ wew e

Q How is it that you have ~- how have you inter-"

b Lte 4. X

preted this map sd that it permits you %o extend the San

»
-

Simeon along the trend south as you have?

A Well let me say, first, that the faulgs that
are indicated on this map are those that are derived from
our_previous mapping by other techniques: on-land mapping
in the on-land area from San Simeon to Ragged Point, andw

mapping based on the other kinds of systems that we used in

. .-
- P '1'
R e AR Vi AL e At et Womaeie Kt e
S

the offshore region.

Y

However, it is my understanding that the linear

trough that seems to be associated with thé San Simeon Fault .

i
:
i
1
on-land appears to continue for some distance to the southeastl
along the same general trend that one can see on the onshore.
Q Do you have a lot of experience in interpreting !
aeromagnetic data?
A No, I do not, and thatfs why I said it is my
understanding.
And I think, if vou want to get into the theory
and the tdetails of aeromagnetic interpretation, I wculd defer

to Mr. Willingham %o respond.

2

Q Okay. ©Not in detail but I just have a few

JE eacm - —————— ~ FEE (R A AT S IR R D S Tnr = ow =
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questions.

* Lcoking at the aerogagnetic d;ta, Mr. Willingham,.
on Figure 42, can that data be interpreted to preclude a g
connection between the Hoagri and the San_Gregorio.-~ San :
} éimeon, I'm sorr}.

A (Witness Willﬁdgham) It is supportive of there

* pot being a join béEWeen then.

Q That wasn't my question.
‘A It, in itself, does not preclude, no.
Q . Okay.

Could you interpret this data to‘permit a

' connection without violating some principle of aeromagnetic

|
i
!

interpretation°

A, Before ansvwering that directly, it should be

.
.
cvemm 9 s

understood the potential field data, particularly aerd—:vrn

’ [

magnetic data, can be very difficult to interpret because there'!’
are a number of physical factors that entéi into the creation”
! of the field one observes on the map.

And it s possible that the two faults could

8 - e o A 81 e e

. join and yield the pattern that we see here, but it would be

- tma  wp W

- very hnlikely in terms of the particular magnetic conditions
: that seem to exist in the area.

The alternatives wahid seem to Le: one, the
- interpretation offered in the direct testimony holds, or two,

" the San Simeon Pault has to move faxther onahére, rather than
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turning in any way seaward.

Q Okay.

But I think X got a "yes® to my question which is

that you could interpret this aeromagnetic data to permit

a connection without violating the principle of interpretatibn

of that data?

A A very qualified "yes," ‘in that the least likely '

" of all possibilities is that.

Q How much experience have you got in interpreting
aeromagnetic data?
A Yall aeromagnetic data is not one of the things

that I am most experienced in. I couldn't give you an hour

. rating on it.

Q Do you know whose data this is?

A Well this data'was collected jointly by the USGS _

rand the State of California.

Q And do you know who was leading' the USGS project

.at the tine?

A ‘Who was the USGS contingent?

Q Yes.

A {Witness Hamiltons May I make a response hexe?
Q Yes, sure.

A I'1l give you'my uhdérstanding of the ‘matitér of

- the collection of the ‘data,’which is that the data was

collected under  contract to a private firm, I believe
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Geometrics, Incorporated.

| And tha procadure would have beén that they
would have had a contract to go out and £ly, according to'a )
certain density of coverage, a certain geog;aphical area
and run that through a standard kind of reduction procedure
and thereby derive a map of the mggnetic field for the area

where that contact covered. This data, I believe, is usually

said to be authéred by McCulloch, who is with USGS and

Chapman.

But the data as released by USGS is not iater-
preted, it is simply the data that was given to them by the
collecting contractosr.

‘Q Good. fThat'!s all we have for aerocmagnetics.

MRS, BOWERS: Mr., Fleischaker, when there was
a brief recess earlier, we asked &ou to stay in the room and
proceed as quickly as possible. We probably should take a
15-minute break now.

{Recess.)

MRS, BOWERS: Arae you ready to proceed, Mr.

Pleischaker?
MR. FLEISCHAKBR: Yes, ma'am.
¥ MR, FLEISCHAKER:
Q Mr. Eamilton, I believe, that one of the lines

ein e
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of evidence that we were talking about with respect to locating .

the San Simeon offshore, was the evidence of displacement onshorxe.

-Namay
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How much displacement are we télking about there?

A (Witness Hamilton) We don't have any direct
measurement of what the onshore displacsment is. The .
San Simeon Faul® is evidently rather an old one which dis-
places ophiolite bedrock, which is bedrock‘or basemégt rock
that's part of the old oceanic crust against franciséan
formation bedrock. And the younger fo;mati;ns such as.the

»

Monterey formation at San Simeon rest on top of those bedrock

sequences west of the San Simeon Fault.

So ve knecw, at least, that the displacement is
of the order of hundreds of feet. But that's only in that
local area. And the displacemant that one might infer could
certainly be much more. than that through time.

The displacemenit, om the other hand, that we
see in tha latest Pleistocene and the dolocene on the main
San Simeon Fault itself is not really detectable by any

exploration means I'm familiar with.

Q So that's hundreds of feet of older displacenent

-- displacement of older rocks? ,
A In the region right around the San Simeon area.
Q Okay, we'll come back to that.

Dr. Jahns, getting back to the reasons you
enumerated for designating a 6.5 magnitude earthcuake to the
Hosgri Fault, you indicated constraints on accumulated ofiset

T think was the phrase you used.

A e
.
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What is the accumulated offset thaz you have
E i ¢
intexpreted for the Hosgri. Fauli, both wvertical and hoxrizontal?

v

a {Witness Jahns) This is in the reagk of 10 to 20
kilometers.
Q {3 that vertical or horizontal?

A . That’s a reasonable figure for horizental.

- .
R Rt S RT TR = o= R T T T I e ] v oae P N R
h

Q' And hov about vertical? * ) T M
A Vertical is move aifficult to estimate, but ;ii
almost cexrtainly it's less. ) fz
0 Do you héve a range for the vertical offsaet? ) ,%
A I beg youé nardon? ' b
. Q “o yon have a range for the vertical offset on §:‘
that fault? ' '
¥:Y ;.éhink Mr. Hemilton has made detailed estimate ;
of that, perhaps he can reépond. ;
Q okay. g
Mr. Hamilton, what are you estimates of +he [?“
vertical offset for tﬁis fault?' %
A (ﬂ%tness Hamilton) We £ind that since middle- _;
Miocene timz, aboui parhaps 10 to 15 million yeawxs ago, that E;?
the vartical offseé appaars toc be at a-maximum on the ordex
of Lwo kilémetérs, andiit dacreases, of couvse, toward the
end 901n s OF thn Fault. That is, as T say, sinse 10 to 15 %
nillion _years ago. ’ : %
Q Do you agree with Dr. Jahas' estimate of 10 o 20
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would likewise die out toward its end points.

kilometers on the horizontal offset? :
A We feel that that is a maximum that is allowable
by the constraints to Furthed lateral slip. And the mamimum

vie expecf would exist in the central reach ¢f the fault and

Houever, I feel that a lessexr figﬁfe is the more
likely amount of'lateral gslip, perhaps in tﬁe rangé of 5
to 10 kilometers.

Q Okay;

Dr. Jahns; beoth in your oral téstimony here today
and on the éth“of Decembér}-yoﬁ mentioned several kinds of
constraints, and I assume you're talking about the basis for
the estimate of horizontal offset. Can you tell us what these

constraints are?

a (Witness Jahns) Yes, I could, but I think you
could get a more direct and detailed response on that parti-
cular topic from Mr. ‘Hamilton. -

Q Okay;

Mr. H;milton?

A (Witness Hamilton) Well, we have identified
several types of constraints that appear to limit the possible
amount of lateralﬂg;ip thatncould exis®t on the Hosgri Fault.
And other workers since have identified some others, I

believe.

Q What are those? gqhe ones that you have identifiedk
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A nhe first one that we developed, of course, .

k' . 3

sinply had ¢o do with the geometrical restraints on the possibl@
amcunt: of slip that you might expect on esseatially an isolated.

fault..

AT 2P e hantd SR £
3 v

And that was based on ouyr detailed mapping at

=

the north end and the south end of the faulit, which indicated .

‘ ﬁ,,l;;j

to us that there wers not cennections that would allow large };:
. 2on

g g

-amounts of cumulative slips say on the orxder of tens of IR Yy
A

Ty ‘}A,sj

‘kilomsters to be transferreé from that fault to other faults,

»

-
. v
A

RN

or from other faulis to that fauli.
That was a principal elenent of evidence thai we
gtarted out with. -
Liater on, ve gained access to the data from a welll
chiat was drilled on tﬁe west side of the fault called the

Oceana wall, which was drilled by the combine ¢f oil com~ :

paries operatad by the Standard and Humble ia the mid-‘60s.
: <
And the data f£rom that wall seamed to shew 2

*

R g e O, pma ) o Y

-correlation that was uvniquely applicable ¢o the general region
lying approximatley onshore cpposite that paxt of the faulb

fron where thz well was dwilled, ganerslly speaking the

S rppEEeaw mumar) @ awe grp-

region from Santa Mariea dowa to <he Casmaliz area.

80, in lcoking at the amcint of displacement Zhat

R oma gm o Ny %

nmignt have occurred of {he gecticn that enists in that ocashore

-

area as defined by many wells and aciso by mapping of chsexvable:

3

rocks as compared with the seciicn that was detgrminzd by

P, - - .- - B N - -
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drilliing the
on the oxder

naximum that

of 10 to 20 kilomeler

Oceana well, it appeared to me that

was a

4931

something

reasonaile

could be assigned o the pessible ofiset.

The actuwal data from the well doesn't really

require any offset, since it lies approximately on trend’

with the

onshore.

structures that exist on the 2ast side of the fault

»

I think I might mention ona otner line of

evidence that we find genexally to have bee conformable tot

cur own reseaxch, and that's the original map prepared by

bhe Shell 0il Company geclogists Hoskins and Griffich,

published in 1971, whiéh alsc shows the Hosgri Fault to be

an isolatad fault.
Iimitation, a geometrical limitation

that can have developed along it.

Q

support your interprestation of the geometry, JXtem Number One. ;

a

And this, again,

is an indication of &

to {he amount of slip

Number Three is a map done in 1271 that tends to

Yes,

If you would like me to go on and cit2 one

other line of evidence that I have revicwed the data for and

found tc be apparently conformable with my own obsarvaticns:

This is & line of research that has been pursuad by another

member of the Geological Survey.

Q

Is this menticned in your testimonyv?

MR. NHORTON:

e —————. 2Tt

Excuse me, Mrs. Bowers.
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agbld It Qoesn't have anything to do with whethexr ig's "
o 3 c
‘<:> ‘ mentionad in his testimony <r not, this is, cross-—examination. ‘
» i .
" | ¥r. Flelschaker is asking the question and he has the answgrs
all ‘ :
(:) g when he does 30. Just because the answer o his guestion e
- isn't contained in the direct examination doesn't mean that — -)'x
he can’t give it. - N

4 b/ ' - ‘
' B MR. FLEISCHARER: UWell, my cross—sxamination,
v '3'. fl N . ' ’ .t P 5’ . ‘
“ifr T asked for the information. he had developesd, and now he’s ;gﬁ;
N - Lo, - -2 , R - Lo f:“:fi\.’:’,:’)
S S " et ' S
it telling me zbout information that someone else has developed. i
10, L. ) . s © . , 3
. I'm going o ask him about it. I Just want o
En:' : f04“\'
-o i o lnew if it's in his testimony. . 1
2 ' | 1.
“Hf MRS. BOWERS: Go zhead. L
@ 0k BY MR. FLEISCEAKER:. - o
N E"": - 'Y . [
* Q Is it 1in your testcincny?
-
3] * - y - .. oar . . . © s s
. A (Titness Mamilton) No, it is noct speciiically
15 . . . . . . .
7 o describad. In {he iaterest of brevity, we certainly didn’t ]
w7 i try to make our testimony encompass averv element of cvidance &
a, * lé‘ ‘. o - o = Py )
that we had rslied on to reach .our conclusigns.
4 !9 .
- > Q Ckay.
,’ . "l; . -~ ;
" = . What is it? . ) :
21 i - . s R . . s s - :
A Thie is an examinatiosn of the scratigraphy of
]
22 1} . . \ . . . - .
haEn wpper-iMiocena rook tnili called thoe Sisguoc fozmation .
O 23 ; 2 - g - - £y . ”e . » .
 down in the Santa Maria arca and caliled the Ricre fozmation :
. : i
24 . - . . : Y
from abouit arroyo Grande norith. These axre apparingly t
3 3t . " ' . 7
ﬂl!) . “ I coxzelative sedimentary rocks. : -
!: . . . - . ;E
3

- . s m cEe e -
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And this line of evidence showed that one can

map the westerly edge of a part of that formation that contain

- a prominent basal sandstone wunit that ovexrlies the middle-=

Miocene Montaray sectiocn.

And as cne traces thai. one finds that it lies

aboud 25 or so kilometers east of Point Sal in the region --

in the latitude of Point Sal, and then it cén be txaced alohg
a somewhat irregular line ﬁp the coast. And it's trend
aims generally tcward the San Simeon region.

Again, the distribution of that unit can be
considerea to be permissive cf some lateral slip. But it’
seems to not indicate lateral slip. And it would seem to

preclude large lateral slip.
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» 3

This, incidentally, is described in a publication ™ .

fhat was an abstract in the Geological Scoiety of America §
: .
Corderilla .Scoction meeting. ia the last yeawr. :
Q Who is the author? ' :
A The authox’s name is Seiders. .
. ' : - a X ?,
Q Are you awvare of any responses in the.lliterature .
’ - ' ot N
to that cbsexvation? . e EE
) . - ! ‘ » . R ) :(é‘*&‘g
A 'No, I'm nok. i . 5
- .Q.,. Was that published in a journal or was

M =
'

a: the meeting and abstracted in the motorials handed cut in -

the meeting?

A Tha ahstract is published in the volume where .
abgtracts ars published for that meeting. Im not aware-that
it enists in-any more extensive pudblished Zorm. . a

. 3

0 Okay. TIet's go to the Ocsana well evidence.- ;

These, as I understand, rr2 szaples, cores that :
are. broucght up from this well that, is offshora. Is that .
L) I . R ,‘i};

correct? . ot

data were cktained from

A Several different types of

cat

geophysiceal loga.

"

2o wueeey Sy mvee

They include a complete record.of whe cultings ithat .were

j .. h
7;‘? eivoulated in the Azilling mud. a3 the holas advencued, and heyj
: z2 . ; . :
: L:) - Cdnclude dsplebted Qrill coras., ’
T o3 . . .
; = :
: B ¢ Did you exafiine the drill coxes? :
L L . . -
f : . . :
: A M5, I have noit. Yo my kuacwledge, thay hove not .
: A » "
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1

kesn ;glaase@ by standard of Califorria, or at least not to mei
Q What did you examine? ;

A I examined the well logs, ;ncluding zhe annotations’

as to where thg formatioa breaks were, and I 1oéked at thé
2lectric logs as they seemed o correlate with those iden~-

zifications of formation breaks.

Finally, I examined the very recent U. S. Geo-

well log with th° genexral strat igraphic section in that regionf;.

Q You call this I think in your testimony, and - BE

pernaps here today, an Obispo tufts Is that corract?

A The woxd would be "tuff,® I beliove, t-u~f-~£. 1.

Q 'is that an assembly of various kinds'bf rocks?

A Yes. '

Q Are there volcanic rocks associated with that

assembly?

2 Yes, that's part of the assemnblage. |
<

Q What are they? f

a Thexe's quite 2 variety of velcanic xocks that

arzs included in' that general formation. They include, if ny
merory gerves me correckly, basaltic flow rocks and a variety
of different kinds cf fragmental rocks o? more alkalina ox
acidic character which includes those things that are .,
generally called “tuffs,” and "tuff” implies a fragmental

rock that hzs been consolidated into sgoiid rock where the

FRes—,
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- o » s - ¥ 5T v






e~ o -

e

- .

ez mnom

[ e L L e wE we L e e lems e [ ] [T Y »2une

msere o

o -~
: LI

I L T e

-y

A Wy Ao
e LYt SR et iy ST
.

4o

WD AD A A soR e AaATS

- A e

Forpey

o : ‘ " 4936

fragmehis are derived £rom some kind of volcanic “‘erupied
scurca. ’

Q Are these voluanic rocks often :ssociaté1~~ Ca
they be asscciatéd with the Franci;can forma&'ons? )
. a ¥ think that there ars volcanic xocks in the
Tranciscan formation all right. ) )

Q Isn’t it trus that-~ Well, are.you awara of other

scientists who have interpreted this data.to b2 coasistent

with a Franciscan formation and a Franciscan acsémbly as
oppcsed to an Obispo assambly?

A In the Oceana well, there has boen scre ambigud

of the intorovrotaticn ¢f the section at the vexy bot

%

well. I'w nct aware of anvone who disagraes with the coxreld-

tion of the section that ig essentially next to - inhe bottom

on cf thel

oy

et Ve & et 2

. e

A v e s

4-:;.

»

-~

3
2

Y

CIYNED P gR AP N Mars messmn f b ik A e T P Sy, we o rernet

E)

is
ig 3] Let me ask you specifically: Tsn't it tvee that
i?' when you explained this matter to the ACRS that Dr. omé 5on,
i ; who was ceonsuliing o the ACRS, e:presseg.an orinion thoaz E
19 | the volcanic rocks in this assembly wers suggestive o him %'
20 of a Franciscen zssembly? %
21 A I think T would like %o ss2 a transcript of .
2. Dr. Thempson®’s te gtimbny and s20 whaé paxri of the sdction he ?
s was referzing to. N
21 MR. FLEISCHAKER: I have that transenipt heres. i
- Let me get it. X .

.“ | |
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eb3 , {Pause.)

I nave here a copy of the transcript from the

™

ACRS meeting., It's May 21, 1976. It is before the Sub-

4 -

[£}]

& éommittee of the ACRS, I am going to give Dr., Hamilton thé

5 entire transcript and direct his attention basically to pages
é 66 and 67 of the transcript, and any other pages before or

7 after which he_ﬁay wish to consult.-

8l MR. NORTON: HMay we have a repeat of the citation

g"‘ of that, the page numbers and the date of the ACRS Sub-~

! 4937
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10 committee meeting? E
11 MR. FLEISCIHAKER: éure, the date is May 21, 1976,

12 and the pages are 66 and 67. But I‘m going to give ;
13 Dr. Hamilton the entire transcript. I
14 (Handing document to the witness panel.)

. BY MR. FLEISCHAKER:

6 0 I have soms markings on there which are just undexr—;
57 i lines. But why dén=£ vou go ahead and éeview that.

3 A (Witness Hamilton) Excusa me. Would you point )
13 out again the pages you want me to review? }
26 Q 66 and 67, and I believe Dr. Thompson!s conclu- g
a1 sion is on the bottom of page 67, or his opinion or hig sug-~ g
2 gestion. g
23 MR. NORTON: Excuse me, Mrs. Bowars. Is the §
24 purpose of ?his now-~ Are we doing to go through the MCRS ;

Wi eare mamrmar®

" v asAsra meams

C R Tt trm Tt W Rt YRS EA——— T . = .- = r - - cr e 3 emmrem st

transcript and pick out little bits and pieces of consultants?.
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opiniong? If we are, it's a most unusual way to proceed. I
d:.dn't know the ACRS transcr:.pt was in evidence in this hear-
ing, and i€ I thought the question were for the purpose of
impeaching the witness, I wouldn'i: have an object.e.on. but it
obviously is not soq, _and I would ask what is the purpose of
pulling out ACRS transcripts? We have thousands of pages of
ACRS &maoripts that ‘may asﬁ weli go in the record also. I
just don’t understand. '

MRS. RONERS: Mr. Fleischaker? e 2

' MR. PLEISCHAKER: Well, this is not to go intx;
evidence but it is, rather, to be used to test the opinion of
this expert, and documents that are ugsed to test the opinion
ofthe expert do n“ot necessarily -~ often do not go ‘into
evidence. '

The question is nu;bilit;r. that's the: chief
test, And in this case we have a transcript of an z\CRSI
procesding and we have aoonsnltantto the ACRS who is an

-

expert, And I an testing Dr, Hamilton's .conclusions against

Bt
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those that are expressed in this franscript by another expert,

MR. mom_, Wall, ‘Mrs. Bowers, I have a lot of
objections if that's the explanation. There is absolutely no

 foundation. I.don't m Mhather they're talking about

+ Thompaon or Dr, Pugo. I gquaess it's Dr. Thompson.
I have no idea about Dr, Thompson's specific
qualifications as to this npecific subject matter. I don't
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4939 -
remember, frankly, off the top of my head whether Dr. Thompson

is a geologist, a seismologist, a structural engineexr, or

o1 . ——

what. 2nd it is simply a question-and~answer discussion.

o e o

H

as I just quickly read these two pages, between Mr. Hamilton
and Dr. Thompson.

That's not a proper way to make your case at all.

P e il arad

-

It’s not admissible in any way.

L]

-
PR A ot
.

MRS. BOWERS: Mr. Ketchen, dces the Staff have a

position?

»

B

MR. RETCHEN: I think we're wandering into the Qaﬁgq"
problem we had earliex this day with respeét to the maps and
the "No data® thing." |

I think the Staff wculd have no objection to this

question if a proper foundation is laid, for example, if

a proper foundation is given either on the facts in this case
or by znother method of getting the facts before tne w}tness
so that he can respond. After all, he is presented as an :
. i

expert and-can give’ his opinion. . _ . "é
So if the foundation is properly laid x think he ‘

can ansver the question to say what his opinion of that is, !
whether he knows an answer or not. :

I have no particular objection I think to xeferring,

to ==~ allowing the witness ¢o be referrzed to a document and

Sy w

asking his opinion of that information,

MR, FLEISCHAKER: I think I can-~ Mavbhe I can’t

O B

Y

D
.
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foundation with respect to Dr. Thomp=zon, but I can

1t his credentials axe but perhaps this

dontt Imow wi

: | © 4940 |

witness does. .
. e i
It's pexfectly reasonable, it seenms to me-~ TFor
example, when yon cross-emanine a vithess on the basis of a d
docwment vou ask him, do yvou know this persca, is he coa-~ R PR

iﬂ“rod an expert inthe field, have veu seen this op

FE.

: . MRS. BOWERS: I #hink you can attempt %o lay a

~
« »

foundation through. this witness. R o'

’ " But:going to anonbel part of !r. Norton’s onjec—

transecriptzand go,

tion, is it your intention to take ACRS

1line for line, or just what is this beginning of?

‘ MR PFLEISCIIAKER: I necan there are

.

a few places where, during tha ccurse of this proceding. I

may wish to test a witness by refexring him to the opinion,

either his opinicn the ACRS <ransoript ox the

opinion of anothier expsxt as expressed in those transcripis.
" _ But 7 don’: oresae nhaving reliahce on that. ¢
That's all.. ' : -

MR, NORTON: HMrs. Bowers, half of wn he is
p*;ncving is pexnissiblae. The other holf is totzliy im~

. - ) - 2 - O e e - . . 3 - .
tramscript Lo irpsach his testimeny, 4% he seys hera oday

2 tha fault is capadble 0f 10 o 20 Rilemeizzs officel and yol
25 he testifiied in 10745 ¢hat it vas capable of 1,040 4o 2,000
ks ( |
-31 . <

cay,
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foxth?

But to bring in what other pecple who are not

without laying foundation, &nd the only way he can lay th

him, C “

-

format for finding out what a consultant is thinking or wh
work he has done or what he knows.
And even if he is a geologist, for example, I

don't know what he knows about the Oceana well or the

! about it was what sonsbody told him out in the hall two

K3

tc cross-examine him,

He®s not using this *o test Mr, Lamll ton at all
He isn®t saying or intimating in any way thal Mr. Hamllton
is somzhow being contradictory. What he®s trying ko do is

to get Dr. Thompsonis oplnlon in to evidence, .and we object

a - W T T 3 e ep——
-y

ment. You sa¥ isn‘t ik a fact-that you stated so on and so

parties to this proceading, are not witnessees in this pro-.

I don’t know what Dr. Thompson knows and what's
Dr. Thompson’s head; and I don't have the ability to cross-~

examine him here. And the ACRS, as you well kiaow, is not a

Franciscan formation. Mavbe ¢ha only thing the man ever knew

minutés before the session started, or scmething. That's why

this isn’t permissible, because we don'% have the opportuniiy

941

lkiiometers of offset, then sure, that’s usable for impeach- l

rewenon e o

LR

czeding, as to what they said is not permissible whatsoever

at .

foundation is to have that person here so we can cross—examine. -

in

b
. B
s
R b A L
podcs
W 4

at

Ao

N
I L b s TP URPETIPY VRN

W omeweers 4 ¥ .

-

P .

v
I






o LS R . S e bana . i i v e

. e W
[T

-

. ande wan

i

-rname tow

e

Th R M S wteag Ses et e el
D

= -
L

s

" wrwd w weee &
e

»
Bon. s

B

et mie Y e 0. sew gt mum v

@

v et st L T wwaswes

<

- atm e araomes ma

_z

- —

¢ S Sret,

-

8

G

A ———— P 3
-«

S
<0

w
.
v

)
oa

.

tu

o W E Y g e e T ben
J

LY

® ©

kN

azm

EL2
e

D LT o R TE T O SRS

p4

[\

e .
R R e
A e wkecAye

.~

.

' ' ' 494z .

to that very ﬂuch because te don*i have the oppeortunity to | i
.

eross-exanine. ‘ !
‘ !

. Thompson's s opinion mzy ke Veéy gaod anéd wvery ?

_well founded, zné again it may not, and I don T hh & the - -%

. ‘ B
abki li”j‘ﬁo find that cub. That's what I'm objecting to,‘is if,
o' ¢at Dr. Thompson’s opiniéﬁ, isolated little 9pihion on p{%;

“éhis subject matter into evidencei It's totally contrary; h—;§z:
it -should nét.be in the f;cord. ; :
'%ff‘hhf‘ HR.. FLEISCHAKBR. DL.'"Homnson s oplnlon dcesn®

“l v o

go into evidence in a st et way. If watre 100“1ng at th

e e

in a strict legal way, D». Thompson®s opinion sexves as an

s

expert opinion by which you test this gentleman!s opinicn.  J.

And it is. often the cas2 in these procesdings that you: -use

docunents that awre opinions that are rzeliable to test the

1
.

position of the witness. ! ' .
.
That iz often the ccsa in nroegadinga waera you | %

‘have ~~ adrinistrative pivceedings wheres vou have eaﬁeré ii‘
- witnesses on tha stand. . ' . . s l
MRS. BOWERS: Mr. Nortown, how dcaé th1° differ :

£rem something T referxed to earlier in the environmental-

e . ~ ! &

issue hearing where thers were scientifiic articles? :
MR, NCRIOII: This is not a sciantific antlcls,

.
v

ithis is a series of a couple of queshions and sialtenants
baetween Dr. Thoapscn and Mr. Hamilton in an ACRIY weeting. v
Thexé i3 no oppertunity for us o szamine~-— IL indesd this

” . -

§ -~ . e T T A T T ey ; ¢ "
- . ooy N . '
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eb9 $ is an opinion, I believe Dr. Thompson said scmething like,

2 "Well, I think," or "I believe,® or "My impression;” those’

kinds of things. But there is no opporéﬁnity for us to

[7H)

4 cross~examnine the extent of his (a), expertise in the area

in which he is expressing an opinion and (b}, his specific

[34]

knowledge of the facts in the specific area in wvhich he is

»

expressing an opinion.

i Wy

7 ‘
a So what Mr. Fleischaker ends up acccemplishing is ;
9 getting the testimogyfof an -- quote ~-~ "expert® «- end.quoté? A«
10 —~ in,'éithout any ability ﬁo cross~exanine. |
1 Incidentally, if scmeone were to gug-in an article
' that expresgsed an opinion, I'd have the same cbjection.
13 Now if vou can lay a foundation with someone that
" they've read the article, they've relied on it, and so on
15' and so forth, that®s a different matter, but to simply come
) % up with an a;ticle and marxk it in evidence and say, "Po

7 you agree with his opinionf doe=n't get that article into .
e evidence at all without a furéher foundat?on. ?
i9
20 '
21
22
zZ3
24 j
25

i

1
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HRS; BOWERS: Well, but im the savixtumental .
: thers weorg many sciswbific arficles thet did

OoHe into evidancs. Iu's

ned just the witsass would be askaed |- .
Azt vou Familinx with Dr. Bxpext and have you rand his §
articls, and the answar, yes, y8s, ves: and than, Do you

", . ‘

agraa with what he says =t page so~and-50 lize 3o~and~s0.

I'm stili having & problzn distinguishing thatb

“from this.

#

MR, MORTON: ALl righz.

Tt

I£ I recall corractly, thare wore & auwber of

- .

3

.
s
.
*

R . I
- o ¥ ] - L4 - . > Sf
il §  articlas that ware abicmpied to ba godtan-in: in the anvizon— ;-
. i
i2 mantal hearings that did not get in becauss va objacitcd on i
r
v. - . ) & oo - - N o. » = 0 » i "
(' 13 e basis ~~ and If I zacall gpecifienlly id was Saisvtific ;!
») ‘
14 Amaxican, My, Gookaris had azticles from Scisnhific Americon
15 ' and I specifically objectad because thers was no foundoiion, l
1]
.. , . !
i5 zhere was no way of knowing. i
) {
17 il o, o scientific paper that’s published iz a i
<Ly
‘f
‘u o . UK} N - . < : é
. 187  diffozent thing., This is just 2 commant. - I havo wo way o !
H : L
- . Py s - - . . o ! ’ - -~ !'
197 find outt about it abt aill, This is simply tho commenis OF |
. i
Py - < - v - . Sohe ., . ¢
20 i - eoomacnd, or qesstions, and I don'd know how much thouchi :
. . I
2i - “ha man gave to if, vhethsr today he wonld sz, ":'.‘33.1, reah, '
22 % goz, I had a chance o taik Lo Mr. Homilton afiizr the monting |
7 - - s s o S .. . - - 0 y - ’ :
Q 23 and digcugs it 2 liLble bik and my opinica is asy Lobonliy )
. . 1
22 Qifforznt. §
i 3
@ 55 I don't Ipow, this is'zot @ Belaatific paper atb o
g,
ti" g
}
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} ! .
mph2 (i  all. This is far less than an artidls in Scienzific Anenican
2 Thase just happen teo bs transcriptions of a man's comments.
3 ‘MRS, BOWERS: I remember whea Scientific American

»
B}

4 i * was mertionsd, Dr, Mariin said he aenjoyed Heticnal Gaographic :

-

* La S O TY

5 too. . . i
5 MR, ‘NORTON: Yes, ard'my son énjoys Mational %
7 Lampcon,. | ‘g
8 But, you know, it goes dowa and down and down,
9 | - and I don®t want to gst there in this xecord at ;Ilo ”
10 : MRS, BOWERS: Well, we're going %o sustain the
T objection to tha specific referarce in thsa ACRS {ranscript.
12 But that doss not mean, Mr. Fleischaker, that ;
13 "you can’t proceed o question the witness in thig araa. %
- 14 - WITNESS JAHNS: Mr, Fleischaker, may I offér a i
15 commeat that may help clavify the geolegical situation hera? %
‘ 15 MR, FLEISCHAKER: Let me coma back to thak, %
i
17 Please. ;é
i3 Can I get a statemant —- é
19 . MRS, BOWERS: I think we exprassed that. We .
25 think it's an appropriate subject; but wa do ot think it is :
24 appropriate Lo txy to sat up an ACRS transcripé as a scienﬁifié
22 ¢treatisa. ‘
23 ; MR, FLEISCHAKER: I undgrstand that.
24 - I was just tryiang o recall, I whink I had seen -

something by ths Ceneral Counselfs offics on tthis matbter. buk
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i tha cowniry. Thesa

. .
'Y . xS
1 I «ill pass that uetil lucch timz £0 see if I can find that
1} ) y £
i zefaperca. ’ .
BY MR, FLOZ3CHARDR: . .
i Q Dr. Jahny, yes. Ceuid you, plaase? o
A . 7 {Witness Jahns), ¥ think the critical thing hexe '
. t A : . ) ' PRSP
iz o oxamine what the gaological gesciion is lilke onshorxe, so . .°
= \A" ie

-

in awsll aight ba,

1 Franciscan, .
et 7 Y H A ' . » g‘k"_g‘r v

moat urits, relatively very old,

Tha Obigpo
a much yosunrger unit

that, by w4

. »
- -

the Nonteray Iformation.

“hat ve could hava moxe clearly in miad what these ambigcitigs&?~

£ .course, is pazi of

-

- f T 2% i
the base= .
‘ ENMNTR Mo
SEOE AN R

)
£
e
w
0]
.
-
-8
o
®
£
i
|
D)
0
TN by, @

B
= [ o N .
T ittt gy s b (2
£ o -
¥

. Then we haveo a thirdéﬁnit that raalfi providas _
: rhé complication. It's a sariéé cf intrusive bagic ig eouy “
3 rockz, diabases,; basaltic rocks'in gesaral, and thaey ara :f
? youeger than tha Montecay. V
Now, the prechlan lies in the existencs of thase 4,
. . i
;3 rocks and of mildiy metamorphosed ernivalants bui much older |
ji
ezuivalents compasiticnall_, but wach olider in z2ga Lhalt ave _i
% parts of the Fraanciscan.. So that if rocks of this cort wara :§

.
‘ Sacmm $ -4 3 V. 33 £ L R L PG TC B
. venatrated in 2 wall "it might be JiLficwiy ko digtinguish
. Latreen thom. - ‘
. 1
. |
D 2 1 - . Su g : s vh e L]
Tha critacal thing hinre is hat nost of iz
v ‘ v ;
. '-,-u'.~ -~ ST ' 2 - ‘ 22 W - » P K 2% ot -t A, r |
Lithology of hwe Obispo ig estontiallily uwilgue In thalt Doy of

24—
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Mr, -Hamiltoa indicated, with a kind of peculiax composition.

"
T PPV Y T T ey

They axe latites, high alkeli xocks, wivh chis verv light

v

¢olox,

New the point is that therxe are Fragciscaw~like

rocks higher in the saction, buir thexre arz no Obispo~like

rocks in tha Franciscar. a&nd thei’s the coritical ¢hing.
‘that leads me o balizve that the original

logoing ©of *the Ocazna wsll and the identification of certain

b el BN MRS SR
&

wnits that wars penatral ad as Obispo is coxxect becausa ~

£
-
—

Obispo is Obispo, so o opeaV, in zerms of its apgearanca.

Q Okay.

o e oy ¢ erle 5O
f

Let me ask you something, {hen, about tha axtent
of that Obispo.

If we turn to a .figure in the Applicant's itesti~
mony, it's the one that has {he location of the Oceana wall
on it with a light phass around it ==~ I havan®t the exach

number arouward it, Figure 14, I Lhink,

© e meemmA Wt Py iy R aT Ve LS Y #L8 AeAL T

A Yes, Figure 14 shows tha Oceana well,
Q And around ths well, vhich is offshoxa and

. wpw s

designatand by a. black dot, is a gzay arsa that shcws the

-

éxtent ¢f the Obispo formatiocn.

A Yes,

Q How can wa be suza that thet is the ""*s“+ oZ
the Ob ispo formatioa?

A No way. We cau®t be. Phatis siwmply a

e
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cartogravhic convention on dgeolegic maps whera the conirol

ig assentially a point, or in this case a lins representad

visable.
MR. NORTOMN: Excuse me, Mrs., Bowers.

. May I ask for a clarification of the auestion?
I didn®t have a chanca.
Vhen he said "how can we be sure that defines

the aitent of the San Luis Obispo®, I got the impressio% £rom
i
#

tha question that he was rsfsrxing to ths entire map.

I got the imérassion from the answe;‘éhat Dx,
Jahns was raferring ¢ just ths chadad arag arouwnd the
San Luls Obispo well. I may b2 totally incoxrect in my im-~

pressions, but that was iths impres

- and tha answer, that thers was a miscommunication ‘thora, and

P
I would like <~ I'm not sure,Mdr, Fleischakar mey have had i
different meaning than I interpreted. o )

MR. FLEISCHARER: ‘Lot ne sse if I can clarify,

¥ meant the gray hatched arsa a;qund:the wall
when I szid “How do wa know that ¢hat is the axteﬁe"o

BY MR, FLEISCEAXER:

Q Is ¥hat vhat you mgant in your raply? Is teat

sioa I got from tha quesition

[ Y
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A

(Witness Jahns)

gtrictly to %he pakitern around tha Ocsana well,

Q

Okev o

Then thore was a maating of

Yes, e responss was

RLnGS.
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5 .
3A whi T_z 0 Dr. Jahns, ~“ust for puarposes of the zecgoxrd, I
o »
0 £ls 26 2 believe this Figure 13'ilentifies this black dot out in the
,<:> 3 i} . Pacific Ocean as the Ouscana well.. And I take it that that's -
<:> 4 the same location on Figure l4: is that your' andsrstanding?
5 A Yes; that's coxrect. -
-3 Q Okay. e .
- 7 Well, axe chere any othexr wells of which you are ..
" 8 aware in this area whish would help us exercise scme control
‘ LT K oo gl
v }I' on the extent of this formation? et i
9 . . . - . ' L4 g IS
. ' ‘ A B -, R 2
b ' A None of wiich I am aware on the westerly side |, ."“ W&
‘ - o« v
11 "of the Hosgri Fault. T e o
T2 Q So what infvrmation permits us to draw this ‘ i*
7 33 W circle around the well au we have here? - That is, how do }
. 1=
G!D ‘ g _ . o b
5 V) we know the cixcle shounldn’t extend furthexr o the north )
5 or to the south or to the west? g
é' 16 ’ N Well we really don't know. And by cartographic .
[ . . " . . ) ':'
: convention that kind of doubt is commnunicated by the absence |
3 ’7 - .
- } .8;!
' 8 of a line that outlines that patitern. .On-shore. one can Sge
- | ‘ )
1
jrow a3 lines that define the extent of the pattern. By conventicy -
P 20 that indicates actuil mapping of boundariés of the oukcroy
4 " = . R * - > ;.:
21" of that particular unit, in this case the Obispc. :
22 But where a line of that soxt is absent and jle :
» . T R _ ) . :I
! n attern simply bleeds cut inkto nothingness, bv convention )
£3 g ] .
» 24 that indicates one desen’t really knov whare the beundayy iz °
[
@ 25 exactly. g
AN /B
1 . )
T e T T T T T I e TSR Y T e &
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. ~The xeally cxitical thing aere is thet the
4 =
f°11 of the opposite. side of the fault penetyates a unit

to apprcach at least

good legitimate evidence of the kiné a geologis at

for determining fault separation, something akin to one

of the nholes

.

t locks

RN

n the .developing Swiss cheese that T talked

about earlier. o

= s . " o -

‘- - The Obispo isn't all that widespread, so the . "
ration is very, ve ry significdnt.. g

0 I was . thinking of the Swiss cheese effect, also.

Well, hew do we know whalt the diaztribuiion of

this formation is out here west of the fanlt? We don’t have
wells cut there o’ lihit ih. You've indicated in vour tesii-

*here was a

I was wondering what data is

-

mony that limiced distribution of this formation.

it you are reiving on to reach

-h

that conclusion. ) .
2 " Weil we know ihal it's llm"“ed Whers 0 can se:
it on land. Ve furthey Xknow %

Y

of uhu rook va wonlc not GX

bution that we do exrect, and
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. state with a good cdeal of confidence is récogni;ed as being

o the onshore.

4952

pertinent to the ocean bottom relationships on the opposite

about that. ’ "

»,

A {Witness Hamilton) I'm afraid I've gotten a bit
lost .in just where we were in the argument, But if I could
speak a bit more about the Oceana well, which was the subject

*

of some discussion in that ACRS transcript and hag been the

subject of a lot of interest since, I'd iike to point out that

in addition to the Obispe formation, which I think I can oL

.

the volcanic formation encountered undexrneath the Monterey

formatipn near, but not at the bottcm of the Oceana well,

%

that that is a formation, as Dr. Jahns haz said, of restricted
aresal extent on shore. It came from a particular sgé of

eruptive vents; therefore you would not expect it to hai2 a

-
"

- - : . - f .
very widespread distribution in an offshore area in ccnirast

Bué, in addition to that -- that's not the binglé
point about the Oceana well that lieads tc the opinion that it
is uniquely corrglative to the region just onshore from it,
the other factors that enter into that include the thicimess
of the formations that overlie the Obispo formation as 121l
as the character of the Obispo .itself, and, finally, tkhe

character of -the material that. underlies the Obispo, waich I

. believe was the material that Dr. Thompson was mainly interesi
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in

hear Point Sal called the Lospe formation, And thisis a

in when Qe had our interchange a couple of years ago. ~-our
exchange.

That formation has been the subject of some’
debate, because there is great hetercgeneity of reck type;
that are indicated in the available logs. But the opinion
that is expressed in two different publications that exist

on the subject, one by members of the Geological Survey and

one by the Shell 0il Company geologists, Hoskins and

AN baive e S e - - L s cmi——— i v

WA sweecw
. . L

Griffiths, show that that formation in which the Oceana well [

bottomed was correlative with the formation that ex@éts

rather distinctive unit; I'd séy it is distinctive in its
heterégeneity in that it consists of a great variety of“
sizes of rocks, many of them derived from local basement'm
sources and carried apparently in mud flows or debris flows
in very local4aécumulations. And that rock is exposed in the

area near Lions Head and at other points, and it exists on

NS

the subsurface at points a little bit south of Point Sal.
It doesn't exist elsewhere eithexr in the region down at
points vexry much south of the latitude of the Oceamwell nor

at other points to the north.
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J
; .
i . S . . .
3A2 agphl - So this formation which, in its location near
(]' o BN . .
(?> “ Point Sal., includes very distinctive tuffaceous rocks that
' s hight well be corralative with the tufis that are reporteq,in
Ay ‘, : . ,
- the very lowermost part cof the Oceanra well is the formation
5 . . . X
that is thought by, I think, mecst people vho have looked at
6 : ’ . e s e -
the well now o be that unit in which the well bottomed.
7 u . . - . . o ' . s
And the existence of that formaticn is even more xestrictive
8 . : . 3 . 2
in the amount of offset that it allows than is the Obispo
formation.
10 . ‘qmt . .
So essentially we have a whole series of nunits
11 . . : T
. that, by their thickness and by their relatively limited
12 . . . Lo -
- digtributicn in the case of those at the bottom of the well,
all point to a section in the well that is uniquely aimilar
4 : ‘e . . “a .
to the one near the Santa Maria-Point Sal-Casnaliz araa.
i5 Q Let me deal with these formations cne at a
16 time. Let’s go back to the Obispo.
N
17 vere you able %o define the extent of that . <
\{8 Obispo formation through seismic reflection data?

19 A The seisnic data that we have seesn =-- that that
20 we have seen allows us to say that that unit that corresponds
th in the well o the Obispo can be &traced for a distance of a

zaf few miles away £rom. the well,

%9 - L .

e But once you get below the Honteray Lozmation

24 which overlies the Obispo and which is a very strong

23, reflecting unit that terds to rask cut underiying Lormations
L o
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becausé of the exisience and the widesps

this Monterey it's not really vossible; 0 my under

to coafidently carry along a seismic unit that undexl

. the monte:nj, and the Obvspo would be such a unit.

So once you've goitten vexy far away from a

cofitrol peint like the well, then the seismic refisction data

tanding

ies

e2d distribution of

-
’

-
A

doesn't really allow you to make a confident correlation.

Q The answex is that the seismic refizction data -

doesn't permit a confident correlation on the extent of the

3

formation?

. A

Q Mr. Williangham, do vou agree with that from your

zeading of the zeismic reflection data?

A (Witness Willingham) Yes, it's-essentially

correct.

.

I, po;nfs very fa away from the centrol point.

Q So we don't know cne way or the othex, is that

what it is, lookingat the data, the data doesn't permit us

to preclude or to infer?

b

s
!

»

i

A I guess I would defexr to Mr. Hamilicn's statement

on that. After we gat substantial distanve away from

control point, then cur doubis incwease. They increa
linearly with our Qistance from the countrcl point.
Q Your doubts aze what, that the formation

there?
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Q The signature is masked about this‘imaéerf'from
another strata, is that what it is?
p:Y Yes. When we reach the base of the'mcnterey gor-%
mation, things becoms aifsicult to inkerpret. s
Q ‘bkay. . . ’
* =4
A {Witnwess Hamilton) Could I say one further -

-
[}

thing about the distribution of the Obispo? )

You'lve acked, and X felt -~ once we get rather

LI W TR
s AN IR

farther afield, it is possibie %0 say something about its N

.

distribution,land‘that is that it does nét exist ig the )

. 5 »

south flank of the Santa Ynez Mountains, I'wm not aware of-

it being reported in the Santa Barbara Channel area wheze

there is further well control.

Ny VAR P Nt W T Bt o 3OV

Q That's way souéﬁ, right?
A Yes. It's about,'you might say, 30 kilcmetérs
south.
Q Where is the nearest well souvth? &
A Thexc's an cutcrop section in the souvuth flank
of the Santa Ynez_mountain§ znd there are varicus wells
in the Santa Barbara Channei@region., Thef’re a bit closer
\ VUi
than 80 kilometers, but I would be éuessing at the exact .
dimension‘! :
Q .Let's tallk about that Hfecond stzlta. * What was !
+the name yocu gave tagt.5econd gstrata? !
A I believe voulre referring to hoe Lospe %ormation4:

o
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Hlow I think it was your testimony that two worker

have identified a rock -- scre formation hat is similar

to this Lospe in the Point Sal area, is that correct?

A

Well, it's generally recognized as existing

|
|
|
|
|
|
1
in the Point Sal area, and therxre are two difﬁerent intexrpreta-

tions that refer to the section penetrating by the Oceana

well as indicating that the bottom of that well was in this

Lospe formation.

Q

A

paper by Hoskins and Griffith, published in 1971.

Santa Maria Basin Stratigraphic Column, and that stratigraphic

- Who were the workezs?

The earlier of these publications was in the
In that paper, they present a figure entitled,

colunn essentially corresponds to the general log of the

Oceana well down into the, at least thza lower-Miocene or

" Eocene section.

Q

A

And who was the second?

The second reference is in a U.S. Geological

Survey publication that jusé came out last month which is

called, General Geology Petroleum Appraisal and Nature of

Environmental Hazards, Eastexn Pacific Shelf, Latituds '8

degrees to 38 degrees North.

- D.G. Howell and D.S. McCulloch and J.G. Vettex.

The authors cf that are

And that has a figure which is a represcntation

of the general column in the offshore Santa Maria hasin.
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And shown adjacent to that column as a figure is a line
5 .
identified as Ocesana well.
3
4 y
'
5 A
_r"
6
7
8
9
10
1
2
13
4
4
15 L
i6
17 1
18
19
)
20 r
21
3
22 %
!
23 }
24 :
§
25 _
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Q - Now is it your testimony thét the conciusions
in these paperz ig that the formation that -~ the Lospe
formation that axists in this Oceana well area is found aF
Point Sal? .

" A I don't ramember that “he bapers épecifically
state that, but that certainly is the cass, that the Lospe
foz@atién is found atQPoint Sal, and in that region. It°s
not found rsally veiy far away from Point Sal.

iQ What is the daéa tha’ pernits yoé +o constrain
the location of that formation? '

A First the mapped outcrop area, which is vary

- .
L T e R = )
. B

limited, and consists of e¢ssentially three arsas of exposure;f

one on the north flank of Poinkt Sal Ridge, one out near the ,

point, and one near.Lions Head, a short distancg,south of
Point Sal; aad the other is the series of wells drilled for -
oil production that dafi#as tha subsurface conditions away
from Point Sal, northeast and south,

Q How far northeast and south?

A I am now just giving an approximation, but «-=

i

well, certainly the well data goes on for many milas northeast!

and south, The formation has been idsntified ¢o a distance

i

I think of maybe == I°m guessing now. My guess is that along 1

the w=
MR, NORTON: Excuss ne,

I Gon’L believe it‘s permissible for witnesses
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@ mpp? i ; o guass 3 and T would interrupt this lira of questioaing {
O 2 z hat ve dg) ant have guassing in. the hearing. :
3 ‘ VITNESS HAMILTOM: Weil, let me refer o one'.of :
I e . :
4 my figures ir the dizect tostimony. F
54 7hat formation has been identifind along an | ) g
5 axis of & basin ezcte.n&:.ng 30~0dd miles {o.the southseast ;
7 -aand about 'kfzn‘ miles o the sov.-hl;' f::ém Polnt Sal. ‘ {u
= cli BY R, F:,Exscﬁmma_ o “ e T ,‘
5 ’ 0 Ara vou looking at FPioure 132 - ?
10 a (Witncss Hamilton) Yas. ]
it Q Ckay., , ; |
12 ' Yhat is ifs ¢that gives y;qu the control cnf.::hi- ,
@ 13 formation 'na.r:e, that is in the gray hatched azrea which T
16 1 undexszand is the Lospe formadion on Figurs 13 .:i.h‘wﬁhm Off=
. 15 I  shora avea south of Point Sal?
13 A In the offshore arsa south of Point Sal? Well,
{'-,- ) vou'*ll notice oncs again it iz an und:'sfin_ed .f_:‘:z.ded contact, so&"
} 18 we sea that it euists in the loutcrop near Point Szl, and it‘s
;_ 19 xépor{:sad £rom wells south of Point Sal urpder the formations |
5 29 that axe expogsed on the surfacs, ;
a1 So the rsasonzble geslcgical :t_:ai:urﬂ &2 is that ]
G 9z it extands at least for scme distance along the trend that it ;
' 23" 1| 'has been found ounzhore into the offshora region. 5
(’\ 24 Q Now locking af tha southszm citsnt o0f this ;
' . .
: ~ 2% formatiion here, &o yod have datz,; geoclogic data that precludas l
-« ol ) g . . . i
; :

iz m e ow s A = { X J— - . . Y —— -k
T Lo :
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this formation extending south cffshore past Point Arguello?

A Well, the geclogic data that exists in that area -
is restricted to the onchore rzgion. We see no reason-~ e
see that it dce;n’t exist onshore end we therxefcrea have n;
reasen to project it into the offshore:

Q Now this area down here by Point Conception that
is trending easgst -~ excuse me, wvest, the formation trends
west, what geologic data do yout have there that gives you‘ '
control in the westward extent of that formation?

A Again we don't have any data.

But let me point ount that this map is identified
as as Sespe and Lospe formations. Thz2 two are thought to be
age~equivalent but the formation that is showmn down around
Point Conception is the. Sespe formation and that is, in iis

onchora outcrop area where you can see it, is quite unlike

the ocutcrops that exist around Point Sal, and it is also

.unlike the material that was descxived in the different

&
ﬂ
e e b 2t e s mamon

cuttings and analyses from the Oceana well.
In some areas those two formations may intergrade
but they are widely scpavated and quite lithilogically

-

different near the coastline.

Q If T undarstcod your pxevious anawer to one of my
gquestions, it was that you habe n0 geolugic data that-~ Lt
me ask vou a different quéstion.

In this area, this white area bhzitween the two
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gray hatched areas, ¢ne geing f£reom Point Zal t ' Cazrisima .
Toint and the othex Point Coﬁcgption, what is the geologic .
data that pe 5mit'.ycu to vreclude éhe existence ¢f ¢he Lospe
formation on ;shorq?. N
T a T weid, geologic rapping whzch las® been Eono in .
gzeat aetall by varload yeoéle sual aslég;maé Djliieﬁwand
also well aaté. o ‘ - R .
: . Q énd-ig‘x wuderstand your anawar,- YOL ha;e no data'
cffshoéeKQQt'you are extending jour onshoxe obsa rvatai.. }3
‘offshore. Is that trpe?-" ‘ ~ I -
UL A Yes, we just extended ihem as far -hs they could
ba-reasqnablj-infarred to_project along %hcéé iraﬁén that
are'aefineé‘for”many miles to ih2 southear 'onsho%t.
Q Do veu, MF. Hamiltor, ﬁave any. data, any
geoloalcal diﬁa, that precludeé the Sespﬁ;Lnspa-quuaéions
' dovm here at Ehe bottom from Pol t'COnceptién -om qxtendiry
ﬁest and north or south? '
iR. HORTEH: Exouse ma. I'm going to cBject. The
quastion assumes Facts not in ov éence. I didn*t hear /Y

testinony about Lospe Sormation et FPoini Coanception. J

-

thought the testimony vas to the contrary, that ther: was

-

Seszpi. S .
BY 1R, fLEISCENGR:

Q 2t me re-—ask the quostion:

"

Is thet entirely Saspi al: Point Concaption?

fi
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‘ 1

eld %i My. Fleischzker would like, to . simplify that. I mean if we
2 ara going *o sit here and go.through the articles I would
3 raher have them put in evidence and let 'them speak for them-
4 selves. |
5 MR. FLEISCIIAKER: I have a batter idea. It's
5 15 minutes to lunch and I can read them over the lunch break
'; and continue with anothexr line of guestioning. IHow’'s {hat?
8" ~ MRS. BOWERS: Are youn suggesting we break ncw?
9’ MR. FLEISCHARER: No, I can go on, but‘I‘ll move ‘i
.o Ii ©on from this line of questioning. ‘
" MRS. BOWERS: Okay.
12 Can you @ake copies of those two articles avail-
i3 able?w . V
74J MR. NORION: I would have to check with Mz, Hamiltod
?5‘ ‘and Mr. Willingham. I'm not sure what kind of ~;.

| . WITNESS HAMILTON: I believe thay could be reprc-
17 ducad by xerox. . i 'é-
3 iR, MORTCN: Okaym. . w . &é
55 #R. FLEISCHAKER: Thank you. i
20 | MR. lNICRTON: Yerhaps we cquld give that &o someone
21 {0 have them téﬁe them for that purposc now. II they’re !
2 going to read them over the noon hgur they cantt very well’ g
23 be ?eing copied at that tire. é
24 WITNESS HAMILTONM: L2t ms ask in the intexest of g
25 paper conservation if you wanit <c read the entire articles, é
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both of which cover very wide-sprzad areas. or would you
prefer just that section that deals with thne area around the
Oceana well and the Santa Maria Basin?

MR. FLEISCHAKER: Just the area around the Santa
Maria Basin and the Oceana well,

MR. MNORTON: Ve would a159 ask if there is a
possibility that these would gomehow be put in evidasnce so
that when the copies are made; that the cover be copied, as
well 36 that it will identify the scurce of the article,
et catera, because the middle pgges might ‘not do so.

MR. FLEISCHAKER: Iet me backtrack on'that. I had
better take a look at the whole article to be sure.

WITNESS HAMILTON: Okay..

BY MR, FLEISCHARER:
Q Let me go to the first line of reasoning. We're

~

talking now about the cumulative offset of the Hosgri. The
first basis for the position thai the cumnlative offsat was
no more than 20 kilometers, 10 to 20 Xilemeters, was the

geometric restraints on an isolatad fault on the north end

and the south end.

.
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question of the southern end of the Hosgri Fault. Can you

. his qualifications are not in question here The guestion
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Za you familiar with the writings of Dr.
Clarence Hall on the socuthern end of the Hosgri Faul:?
A (Witness Hamilton) I have rcad scme articles,

by Dr. Hall, but I can’t call to mind one that addresses the

point one out to me?

Beww

Q Yes. Just one moment.
(Pause.)
First of ali, for the.record, who is pr. X
Clarence Hall? What's his position, do you know who he is?
A Dr. Clarence Hall is a geologist and ha’s a
professor, I believe, at UCLA.
. Q Is he generally recognized to be knowledgeable
about geology in Southern California?
MR. NORTON: That's not a proper gquestion éor

this witness., We're not going tc get into a whois gualifieqd,

isn't relevant and his qualifications arxe-'not in guestion here

at all. .

MR. FLEISCHAXER: Well I'm akout to ask Mr.

Hamiliton about an article that DPr. Hall has writtc and I :

wanted to astabligh the foundation as to who he was and whether

Dr. Hamilizon rxecognizes him as -~ T

MR. NMORTON: I beliasve the foundation for that

is vwhether or not he's xzad the article, not what his opinion

P
PRI Y

.-
-
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éf vhat Mr. Hall is; that's not the subject of %his hearing.

MRS. BOWERS: I would think both wbuld 5e -
we've had some slight identification of Dr. Hall as being .
preofessor of -- did you séy geology?

WITNESS HAMILTON: Pxrofessor of geolagy.

MRS. BOWﬁﬁS: At UCLA?

WITNESS HAMILTON: I beliecve éhat's the
institution.

MR. NORTON: But Mzs. Bowers, I don'i think it's
necessary, I mean there is no one questioning ~- there'!s no
reasen for tha&uéuestion to be asked at this poinﬁ in time.‘

MRS. BOWERS: Arxe you saying that you concede
he's a recognized expert?

MR. NORTON: Not at all. I just don't think
that there is any need for one expert witness to comment on
the qualifications of an expert witness at this poin% in time,
there's no reason for that, it's nct relevant to these pro-
ceedings at this momenz. Now maybe a half an hour from now
it might be, but right now, that's véry unusual for one
expert to be asked to commeat on the qualifications of
anotlier expert. It’s a very, at best, awkwa;d aguestion to
ask of an expert witness.’

MRS. BOWERS: VWell, éhe second part here, too,
is: 1Is it an article from a recognized scientific journal

that has peer review,
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WITHESS HAMILTON: Am Ibeing asked that? I
doen't know what the =*L1c3 is vet, vou sea.
MR, PLEISCHAKER: - This is8 an article that has.

_ been published.by Dr. Clarence Hall, and I have it as

coantained in & report that ha
Divicion of Mines, Special Reporxt 137 on the San Gragorio-
Hosgci Eauit gone, California, 1978, and this is one of
several articles that is publlﬂhcd in tnis syeclal zepo*t,
and that 1s the reference to which I am referrlng. And I
believe a copy of this was provided to the Applicant.

MR, HORTON: Mrg. Bowers, lét ne nake oy
objectioa clesar.

I have absolutaly no ohjection 10 a line of
questioning regarding -~ I know M. Ifamilton has rezad that -
zeport. I have no problemg with him asking guastions about
wnether he agrens ¢cr disagrees and so on and so forih.

"But I also happen ®6 know -- I’v2 had several

conversations with Mz. Hamilton aboui Dr.'ﬂall "and T raally -

.

don't waat to get into whau HMr. Hamilton's opinion of Dr.
Hall is. It just isn't relevant ©o the recoxd

MRS. BCHERS: bDoes the Staff have a pos

zen igsued by the California’

t

itioan
o this?
MR, KIICHEN: Yos, Mrs. Bow2rs.
This is cross-examination and I éhink Hr,
Fleischaker is simply attzapting to lay a foundation beiore ha

LI UL VP
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asks questicns on the article. And it would seem to me it

would be helpful if we had an identification of Dr. Hall in

Ta T RUE P MW AP aTTe 7wl mes

some detail as to who he is and,which we have a little bit of,
and I think Mr., Fleischaker was trying to flesh that out
a 1little bit.

And I think it would be helpful to get that
on tge record, so that when Mr. Fleischaker does get to the
point, that we'll know what we're talking about. I think
these are in thé‘nature of foundation gquestions gnd it is
cross—examinatio;, so we would have no objection.

MRS. BOWERS: But the question was put on a
very personalized basis, I think, to the witness: What i3
yéur opinion of Dr. Hall. Now, I think the witness could
Qe asked a more general gquestion.

MR, XETCHEN: I agree.

MR. FLEISCHAKER: If I put it that way, I didn';
intend to put it that way.

MRS. BOWERS: Well it may no% have bean that.

Anyway the objection is overruled bu: we hope
this will ;e brief,

BY MR, FLEISCHAKER:

Q Is Dr. Hall generally recognized as a geologist

who is knowledgeable about geology in Southern California?

A {(Witness Hamilton) Well let me ask, first,

what you mean by Southern California.

wow mitc w-m ¥
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Q Vell let's put in the region that we'lxe dis-
cussing right nov.
A You mean Scuthk Contral Califoxnia? .

Q Yes.

3
.

A Oh, % sec.
’ Di.Hall hasz published a number of aviicles and

a number of maps and given a number of talks about the

gaology of that xegion. .

Q In fact, you referred to him in vour testimony,

didn't you, and you've spacifically eriticized him, naven’t

your: or nhis findings?
A I certainly ciiticize scme of ihe coxrelations

and scme of the structural irnferenc2s he provosed.

o) And the two of you havs, 20 o s;eék, agraed
to disagraec zbout certain ;traéigraphic relationsﬁipg in the
~
San Simecn and the Point Sal area? <
) Unless he has cﬁénged his mind more racently

Fl

than we last discussed the matter, yes.

Q- Has he informed you that he changed his mind?
A HNot that I'm avare of.
0O Have ycu had an opporituniizy to zeview or exaniae

an article entitled, "The Oxigin and Dovel
Santa Mariz Pull-apart Basin and iits Rslatd
Simeon-liosgri Strilke-zlip Fauit in Waszarn Califoraia?”

A Xas, I've read that article.
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MRS. BOWERS: Mr. Fleischaker, I should have
raised the aquestion earlier. If this is going to ke con-
tinuving for some tima, perhaps we should break for iunch
now, it's 12:00.

MR. FLEISCHAKER: Ckay, that's fine with me.

MRS. BOWERS: So we'll reconvene at 1:00.

(Whercupon, at 12:00 ncon, the heafing in the

above-entitled matter was receéssed, to reconvene at 1:0C p.m., |

this same day.) ] ,
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2 (1:00 pom.)
3 #MR5, BOWERS: Wz weuld like o bedixn, )
+ Wrazeupon, .
5 RICHARD H. JAHNS, :
s DOUGLAS Ho HAMILTON, |
7 and | }
3 C. RICHARD WILLINGEAM S 13
5 tasumed the stand as witnasses oa belzaif of the Applicant, i’ .
m»-‘ and, f_xaving pee'a pi:'et;ioasly duly sworn, Were‘ezxamined and é
i i‘.as.tifia.d furcher as £ollows: {I
iz MRS, BOWERS: Mr,. E.-‘.'i.aiseha.}cer,.- are you ready ¢o | '
i3 continue.
Wl MR, FLEISCHAXER: Ye3, malanm, ‘
15 CROSS-EXAMINATION {Continued)
i | BY MR, FLEISCHAKER:
Hn i Q Dr, Hamdilton, I'm going %o mm;e from Dr. Hall N
3 bacausa via’re unlikely to get much agreemoat on tha issuz; “ I
19 and 1ei:'me. move Lo tha San Simeon. ' '
I hink you préviously testified and gave us
21 somz figurss or the amount of offszt that vou iLava cbzervad
o) onshora on the Saa Simeon fauli, is that coxrsci?
;
23 ; Could you gilve ms back the figure thal you gave
24 this moxning?
25 ; A {Witness Hamilion) I den’e zmamzmber khat I gave
5

|6 greemr mymnime
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2 specific figura. I think that I

basemant rocks and we se2 youngsr Dargiary rocks restiang on

Lcate Zhat

fote

those basement rocks wast of the fault; to ind

thera mugt be aic least somz hundreds of et of displa ccmento

Buz that was no% diacnostic as io whalt the total might be,

and this was - cumulative over pazxhaps 15 million years.

Q Is tha’ horizoatal oxr vertical offset that we'ra

taikinyg about?

a I #hink that the infarrad ofifset that wa sea

indicatad by tha Miocenas Montersy formation against the
Franciscan rock at San Simsonr Poirnt iz at least -~ has a

vartical component.

Q Do you have any sstimate as to ths horxizonfal

offaset on ¢the San Simeon Fault?

b

said that wa sea diffaering’

P 1Y &

e yeem n
.

-3 Well, I have looked at tha geomorphic evidence

that iz suggestiva of wighi-glip displaceinient during laea

Quatexnary tlmne, and if indeesd the deviated siream couxsss

that cross 4hae -~ some traces of tha'San Simeor faull onland

do repraesent actual foult offset instead of simply the £a u1t

kaing guided == or ¢tha streams heing guided in thelr erosion

along a weakaned sene of the fault.but if they represent

fault offsei: a figura of as much as 500 metars ig indicatad

ovar a timg span thalt might excompass parhaps 500,000 vaars,

X might add that the expeosures that one can saa

. .

at San Simeon Bay bekwesn Poin® San Simaca and the nain
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onland area suggests that no offset has gveurzad ovsr a span
of timg approzimately aqual o the Holocene, on the ordex of
10,000 years, .

Q How about tha offghore? Is théra'aﬁy avidence
offZzhore to thé nexth?

A Yes. The Sen Simeon faull, or a fault extending
along its trace can bs followed in the seiamic reflsction
racords for a substantial distance, like abéut 100 kiloﬁaters

acrth from Ragged Peint vhera the San Simacn fault runs o

sea ©o the northwest. 2aAnd the recoxds in +hat area arz in

an araa tha2t*s in rather deep water and in stsep “opography.

ao ona thers ss2s a clear indication of a largs awouwnt.of
veztical offsei, sincs once againa somsth}ng spproxinating
sarly Mioceme %ims, and I think wa‘ve used the £figure of
about thrae hkilomaters of indicated vertical off;at bztwveer
tha base of the probablo middle Miocena and younger saction
and the basemsnZ xock on the east side of the fault.m

Q Do you xacall ever having used a figuxg of five
kilomaters?

A Well, if o that you add tha slevation of ¢he
Santa Lucia east of tha £fawle, then you coms uwp with a Zotal
figurae of about f£ivse kilomstarz for latarael offselr ~- aucuse
w3, for vartical offset indicated. 2nd thiies is over a time
spen Of perhaps 50 miliicon yaars,

Q I%ad lika wo dirxsct yeur apbkention o Figure 8. -
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v vita e g oK

bg ! And 14 1liks tc ask yocu sone qpastions aboul gpig evidancs
2 of offset, and ask you first o éll if thatfg +he best
3% £ionra in your testimoay for us to ba looking 2k or is there
4! somzthing bakter which will give us sowe poinkt of wreference
5 in terms of the ragional dimsmsicn of this fault 20n&; tha
< San Simecn?
7. A Well, the San Simeon fault is’indicated on tais
8 figurae, and there is another ona that we have spoken of

R

5|l extansively in past testimony, and I think it’s Figure 15,

10 I And I®Q say that Zhey show essentially the sore thing.

11 ’ I beliavs that ?iguﬁe 3_would probably be

i2 i| adaquaie, but of course I can’t say thét dneil your quastion
13 is davelqyed,

DR, MARI'IN: San Simeon fault isa’t labaled on

-

# e BT 4 e—— T G S, AT
g * =

i5 my CODYe
16 WITNESS HAMILTON: Yes., Couvld I %g;gribe which
z%gf ona it is? ) .
¥ s
i ?" If you look-at tha annctatio; Hoagri on the
19 ; Hosgrl fault,'and then you 1oo§ immadiataly to the aasé of
20'& ghat, you see a parallel fauli that liez along tha coastline
2§ and has a little section of coastline 1lying west of it, and
22 1 pair of axrows. And that fault, fcr a distancs of at
za I} Ir:ast, say, one=half oxr three-qguarters cf an inch aorth of
24 I} - Zhyw placs where you sae sea or ocean indicated on the right
25 i side of thae féult is *the San Simeon fauwli, |
i
?
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N B BY MR, FLEISCHAKER:

o

Q If you turn to Figure 29 and yocu get a close~up

3 of that San Siwmaon -- and I*d like to ask you a éuesﬁioﬁ

4 about +that figure; " ’ ,

S 2 (Witness Bamilion) VYes, and tharets alss, of ‘ i
S coursa, a larger~scale figure thap ghows ths details of i, ‘

7 particenlarly its - onshorz expression, farther in the teseimony;;ﬁ
8 It's also shown on Figure 30, wﬁe:a‘i% was mapped by Hoskins 9

9 and Griffith,

0| Q Okay. 3
1 : With raespect 0 the map -~ dhalt is, Pigure 29 == :
12§. what is the evidence of offzet that you f£ind in the arsa 1

'<!b 234 ancompassad by the map thers that describes the San Simeon l
?4.§ fault? What kind of offset do you sse? :

| 15 %’ A A1l right. !
16 % If wie look now in the aves thet lies north of
7 its oanshora tracegand shown in vary small print thara®s a 7
{ .

13 olaca identified- as Ragged Point, If we look north of [
9 thexa, particularly between there and Cape Szn Martia, abouniz
20 '] tn inch and a half north of the Raggad Poinf arem on this i
‘23: nap scala, in that area we havs ~~7and o tha north of'thaxa 5
o3 also, wa hava gaisgmic reflection line crsésings of tha
2?: Sin Simeon faunlt. 2And these showr a sackion that is up o

(!!) 23 threa kilomzsecars thick of the tyrical bedded sadimondery

; ' 25 | xock kind of indications that characterize the offshove
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»

Santa Maria basin, znd thess terminats against rock that

»

shows raturns chawvactarvistic of your featuraless basament

a

rock, which can »a inferrad &o e the sams rock as that.
' +

expogsed immediately onshors in the Santa Lucia Mountains,

5

bk &5 QT T ¥ FTEME WIS AN WAL 0APe £ D0 %00 WSl

Q So that’s thres kilometers of vertical offset

in that ragion? . '

’

|
the Franciscan formation.. A“ff

A That’s xighto .

wom
soim
i

Q . What ssnse of motion do wa gat from examimation -

w 6 oM - i
N P

of the data? Is there any ==

A West dowm; that’s tha indicated component in the }f

vertical semse. And the indicaged component in the latexal ¢ °

‘sensa is rigni-ladteral based on ths gsomerphic kinds of indi- f:ﬁ 3
i \

cations that I alludsd to in tha oashore araa further south,

Q Do you have an opinion as to the amotmt of

A ermeEs s ow )

horizonzal offset that this faulit has accumunlated in ¢his

azraa?

o

2 Well, as I mantioned, the opirnicn that I have

of its right~slip durirg the lats Quaternary tima, say during

—aw -

Y1e lase 500,000 years, might be for the oxdsr of 500 wmsiars

baxzd on the onshore gscmorphic evidencs. 2and I helisva that

vea u

~- ¥ havae an cpinion that the wotal of zight-slip duxing the

amoune that’s irdicataé cn the Hosgzi fault at the coantxal

reach of the San Simeon fauilx, and is, T belicve, probhably

[
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20 kilometers as we move south from the offshore region

" yhich one .sces bacoma a prominent part of tha gaology in -

'aran- Ix'3 clear that the larga amount of vertical ofiset
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A il

fuch le3s than that near its end point.

Q Thate would ba 20 kilomalbsrs?

PR

2 20 kilomeiers as a masimam, ?robablg moxe on

“he ordeyr of half ¢hat.

Q What is your theory as to what happens o that

oato thea onshore area? . _ RS

A I baliave thot it's absorbed in the folding .

'%
"the ground west of ths San Simeon faull as you come in to  l§'*
‘the latitude going southwazd appxcachzag tha San o;meon 1

region., Thare you will sea ~~ on Figure 29 ~- this indication;

3
.z

of the Piedras Blanpos anteil

Ae

pronourced upwarp with a number of splay faults indicated "
Wiﬁh 5.1: i‘t o * “

And the lateral slip aad the vertiﬁal slip *that

are concaniratad along the San Simeon fault at points nortn ;%\

oz the antiforral structure g radually T anslata into folding

and into local reverss faulting as you go -onto that onshore

#hat one saes in the midpart of {the San Simeon fault cannot ‘
exist in tha area right a“ound San Siraoa rtacauysr thers Wwa

have oxly a rathex thin saction of these same kinds of xocls

" that - indicate the three kilometers of offset farxther north

-

Juxtaposed against basement rocks thexe. ’

form, and that rch o a vexy ...

0 Wbl deb e
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I might add {that in addition to the avidence
providing a viabla and racognizaed kind of mechanism for

absorking and freansforming whalt is concenzrated as fauit

movenmaat at other points into folding and splaying of fault
movement in the Piedras Blancos arez, it°s als; I ¢hink a
recogaizad mechénism tha% faults do change the amount of
.displzcement progzessively that can bs traced along a sitrike
kind cf faulg,

0 So this’ 20 or so kilomsters of horizontal
acpu;ulated motion is fol§sd up on the oniand parts hexa?

p-\ Well, that amountmwill probably have decraased
to a lesser amount by the tima it gebs to tLe area where the
Piedras Blancos antiform is thezstructure adijacant to ths
San Simeon faulﬁ in any case,

7he amoﬁnt of lateral anﬁ vertical slip that.
may exist along the fault deesn’t havs +o remain constant
and doas rnct remain constant in placas whara people hava
managad ¢o £find a whole saries of offset corxrsckhorative points
aloang the strike of faulis, so that our maximum allowable

amount which is of ths ozder of 10 or 20 kilomaters that

" "might exist in the . midpoint of that fault willi probably

-y Lk -
N ARSI T SIS nh e
x  at S Lok

decrease to a fow kilomaters, and that is the amount theotb
is indicated as baing ahsorbad in f£oliding-and reverss fault~
ing in the Piadras Blancos arsas.

Q Vhat is thz evidence Zhat permits you to

M3 da 5 Aiwen am -.q‘: i - vw= =
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constrain the accunnlaied horizeoantal offsaiz on the San Simson
to 2¢ kilbmﬁtaxs°

A I'm looking.al the amouni of -- lebk’s say thae
geonmeirical consiraint as to the amcuat of lateral slip that
gxists on othsr faults along the coast that ave within the

L4 ~

+raad lina of faulits that includs +he Hozgri and the

o3
3
5
th
3
i
O
=~
i
¢

San Simzon and other Fauiis far

AT

€4

Q Have you developad any stratigxaphic relation-
shipsfghat pernmit ybu 0 constrain ‘the hozizontal mo;emagtz
altong that fauit te zp kilomets-sﬁ

A No, not along tha San S¢mson fault-itsslf,

Q Let ne ges iZ I;undexstaud,youz aﬁswera

To be consistens with whai I've dbservad la the

»

southk, I must limi: the movament in

A Mot only in the souil, but 2lsc in “he nocxth,
Q Okay. ILat®s go %o the norith.
YWhat kind of movemsat ~- what is the accumulaie i?
offsat, horizontal offsez on the San Gregorlo? T '
A I bhelievae it is about ten kilomstors,.
Q. Total accumuiation? '
) A I would say, again, with placaﬁg a wider limit.

I have said in a publicabica that ¥ think thet 20 kilomeiaxs
iz an outer limit, that we fool that ten hilcnmatexs ig 8n
cptimun limit for lateral offssk on the San Gran ric duving

about the laat 15 millior vaearms, lat’s say.
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the roril to 20 kilcmeters,

i

|
]
.
i
!
1
'

W
-

o T

[ R L LT
-

e Y & Tt R T Ve T LU






- ow Sae weme o EETT RN -t N - REa R A a s e
FARA ORI T e 4 2 W BASH W VW B gem VoW YavmAtY FRASE  VE WE smrmey W U € o (1 8w wwe wa se 7 ome : we- . oW - .- o PR - A > - n ¢ A e
.

; 4981

mpblo f . Q Is that the fault %o the north that you had :

4 ;

2 rgfarenca to when vou aunswsred my earlier questioas? .

1]

Q | ;
3 ’ A Yod.

Q 4 Q okay.

What is ths gaeolcgic evidenca thad reguires you

(513

9

to consirain movemant on ¢he San Gregorio, the accumulated

Al

7 horizontal offset to ter to 20 kilometers?'

!

At thé -~ £irst, in looking at «he stratigraphic

v 8 A Well, there are several lines cf evidence. Théy 1
- . L :s‘ :'hi:v:"
g {i include stratigraphic and also geomcrphic evidence.. .
I A
| 3d
10 Would you like me to ennumerxate those? %;?
# - . 3
11 Q Pleasa. ?
12 A Okay. . %
!
:
|

14 section that lies on opposita sidas of tha San Gregerio fault

xS RIE S % 6o m mbAN
:
wi
(73]

5 in ¢hea rxegion around the Santa Cruz Mountains and near

15 Pigeon Poin% in particular we £ind that thera ars sections

17 that include both very wide-spread units, including the g
- {a Monteray formation, and the younger rocks ovarlying it, whicn
; ) 19 arae stratigraphically aquivalent to what we call the Sisquoc 4
; : 20 and the Pismo formations in the area that the Hosgri fault '
21 exists in, but which ara called the Santa Maxgarita and
22 Santa Cruz blocdstone formations ir the area of ¢he Santa Cruz

13
W

Mountaing,

So one finds thaese formations on both sides of

'!‘\‘3

the San Gregorio fault. HBowever =~-

g
B
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Q Excusa Tig. <L'M SOXXYe.

- v w

I'm ipnkorzup
pame of “he kuo formations that vou'ra meppind.
A In £he Santa Cruz HMountalps axsa? Well, we

spoka of the Moanteray fommation and overliying that thexs is

+ha Sante Mavgarisa and the fants Cruz hlcodstons.

= e

Q Okay.

ow I <hink you wara givisg us your fixst

palx »f ofiset formations,

n Mo, I wasn'® giviang offsat formaﬁ;aﬁsc XIwvas - ’
describivsg che formations that exzist in that ared. ¢
H

Q Oh. I thought you were going to give me sﬁxati{ ;

!

graphic ralatlonships, uE
A Wall, I an. Rut wa have apparanily bécoma ilost |

in tallking ﬁiouﬁ “hose two formations. X was fixst tailiing }
about %hose formations that are wide-spread, that eunist fox ;

many iles along tha coast from asgentially souith of Beint
Conceriicn o acréh of Point Reyes. And I'm identifying 0se;

formuiions,

And those were tha Santa CXug -

= mew w e

W

L T S 4
“

R .

-

Q Do you have a rap here that ybu can show,- } %;
7demonstrat. wvhexre thase 4“wWo locazions ara? - L 4f'

B ¥ think psrhaps if we went to Figure 2, which ié‘i
\ha State map of California, %

-
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c1ashl12 v . A Thosg includs the Monteray formation and in the
& Santa Cruz area what is called the Santa Maxgarita and 3
3 Santa Ciuz Blccdstonc formations.
4 0 " Okayo ‘ 3
5 Now wers you going ¢ mova on to dascribe a ;
3, palr 5? offsats? %3
f.
T A . No, I was going to speak of the formation that Egﬂ
. ) i
8 underlies the Montersy formetion on the east side of the %f
. s I “Sen Gragorio fault in ths Santa Cruz Hountains, . giﬁ
10 5. and ~hat is a, like ths 6bispo formation or . §’¢
4 . b
17 {§ Obispo ¢ufi, it’s a distinctlve volcanic formation of limited %1
12 arsal axtont. It°s contrastad éo scmsthiag like the Honterey §
13 formarion, which is a very wide spread entent, This volcanic f
14 formation exists in the lower Miocéne section undarlying the
15 if Moaterey secticn aast of tths San Gragorio. Thai's thera ;
18 mapped on land itls calleﬁ tha Mindsgo voicanics.
17 This is a distinctive inter-badded saquencé of ‘
13 Pillow basaltg; that's basalis that wers axtzuded wnder watar ;
10- | ~ ard have a rzather charxactaristic rounded kind of aspect to '
20 tha texztura of ths xock, aéd shala and soms sandstore uni-::sc‘E
21 This same seéuanca ~-= 0x sams typm of rock is found in wells
22 that ars drilled offshore from Pigeonn Point which peastrata :
»3 #f this ganeral saction ¢f rocks equivalent to the Santa Cruz
24 blocdstone, the Santza Hargariéa, and lMonteray: aad taey kthen ;
zsi go into the sequénca cf volcanics that appears o bes essantialiy

L .
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mozi3 ! identical to that which exists east and dirsctly across the
80250 2 fault in the Samza Cruz Mountains.

3l In locking at the furthes distribution of these
4 roéks, we éanllook ép points north whave er night expact '
5 zham ©o ba affsat if thera was very large offset on the "
6 San Gregorio fault, and wa find that these rocks are absent
7 in the area vhaere the next onshore basin exists, which is Fi”
8 called t¢ha offshoras Bodega basin, aad there’s the offshore ';‘
9 extension of the onshore rocks at Point Reyes. ‘?ff
10 : ’ Novw the}e you have also the' ¥oniarey formatioan, E:
11 juse as you do for hundrads of miles along hhe coast. You ;
12 hava an ovezly;ng saction of rocks that also are lika those !
13 that ekist for hundrads of miles aloﬁg #ha coast. But you
i4 hévé these inm the lower Miocene section; you do not hava thg :

15 volcanlcs that existé in the Santa Cruz Mountains gastiof the

” »

«

16 " San- Gregorio faulk., That is the fiwst stratigraphic point,
17 and that is a fairly looss ona. It probably provides a .-
18 | movement comstraint that might be of the.oxder of 20 kilo- :
19}l meders, h
20 Q  TLet me sse if I understand this. - ;
21 . You found.ona kind of rock in oana piaca, and
22 yor don®e find it in the othax, Is that hasiczally it?

(~> 23 A | I found a Gistinchiva kind of ?ock on cppesita
24 | ~ sides and across, diraectly across tha San Gregoric faﬁlt at

25 the latituda of Pigeor Point apprcximatzly, and I did not

-3
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0 Iz this of rock, I mean, is this one layer ’

Sercte

or is this several layers?

a This is several hundred faet.

A

0 _How many strata of different kinds of rock are

we talking about here?

w ey ey

A Well, thexe axe two predominant types: basaltic

volcanic'rock and interbedded shale.

Q And whicit of these did you not £ind? :

A We don't f£ind the volcanic xocks in the offshore‘ h
Bodega Basin. -}'"

Q So was the absence of this one étrata in the

offshoxe Bodega Basin which is your --

A It is absence in the offshore Bodega Basin

and it is presence in the offshozre outer Santa Cruz Basin
west of the San Gregorio Fault of this areally restricted
rock unit.

Q Just a questicn: when we refer to stratigraphic-
relationship as geologists, do we refer to the absesnce.of a

single strata or are we talking avbcut comparisons of sevezral

2 ey p—— A S R B WhmAw e Wy MY S

strata which seem to be the same kind of 'rock and generalily
the same kind of thickness?

A I don't think you can really define that strati-
graphic relationships implies a ‘whole spactrum or wanga of
considerations.

Q Okay, let's go to the nexi one.
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5

-

CMAIE ol WIS O o
ohry
.

Y .

t i . ’ ; )
i 0 agzl Y Okay. that was a first point of comparigon.
! ‘ 2 L .
: (i> . A sacond point of counstraint, and actzally the
; 3 -
: <:) « one that provides the mest specific dimension in %arws of :
b 111 -4 ( ’ ?
. . . 4
- - latexral offset is the pattern of the gravity asnomaly that can i
’ be mapped in the regicn of the Monterey Bay-Santa Cruz =
6 ] - . » . ~'
e 4 Mountains area. - “ . . ' o R
. 7 . . . ) N . . .' Y . ‘ : g "
o | * And that is a pattern that is quite distinctive. -
: It is governed apparently by the existence of large upfolded:' o
2. il N ‘ . . L . . ’ “" s
) areas called structural highs, of which thera are two that
iC . . .
’ lie west of the San Gregorioc Fault, with intexmediate basins
. 11 : “ . |
% . that have corxesponding graviiy lows. ,
i 2 : ' .
% 12 And a pattern can be discernad in a Clete Bougexd
P - |
b .. '3; gravity anromaly map which extends obliquely £rem the offshore
_— ! in toward the onshore region. It is scmevhat distorted :»
15 as it is carried across the San Gregoric Fault, and then it _}
157 .o ' . . i
*°Il is seen to be well defined cn the ground east of the San .
1 A&y
17 : i i
] : Gragorio Fault. N
’ = .
1 . 18 Now, this gravity anomaly pattern is essentially
‘ i9 a reflection of the. underlying.geologic structwre, and it
' 2 ' : » : CED s . =
20 | tells us what the structure 'is that is the cumulative preduct i
’ 9 3 8 ! ” - Y i :
. 2! of maybe the last 15 million years or so of structural i
i '<:> 22 . :
5_ developrent there. { :
} - . . - . i
g 23 And that pattern, when an attenpt to restore :
‘ ": - T & o o " 4 . . . v
1Q1!> : 2’. and remove the distortion that exists at the point where the |
/4 ’
' . ]
- . N LR
! 290 . pattern crosses the San Gregorio Fault, it can be seen that -
L]
g
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the ultimate restoration is achieved by slipging the San
Gregorio by about 10 kilometers, that is, removing about
10 kilometexs of righ£ slip f£rom it.

So that is a second element thét is only

indirectly dependent on stratigraphy in so far as the density

-‘pf the rocks and the amouné of thelrécks are reflected in-

the pattern of the gravity anomaly.

Q Mr. ﬁamilton, do you have a pictﬁre of that map

‘ in your testimony?

A No, we do not.
Q DPo you do a goocd deal of work with gravity data?
A My firm does. The gravity mab of which you speak

was prepared b} Mr. Willingham here. I am aescribing what
it shows. This description was given in the American Geo-

physical Union talk last ériday.

Q Has this theory on offset on the San Gregorio,

-has that been published in the literature anywhere? <.

MR. NORTON: I object, it assumes facts not in

{-evidence, that it's a theory as opposed to something else.

Mr, quiséhaker.has labeled sevaral +hings

theories, but I havan't heard those words come:from the

; witnesses, so I object it assumes facts not in evidence.

MRS. BOWERS: . Could you restate the guestion?
BY MR. FLEISCHAKER:

Q Have your concluslons regarding the amount of

v o
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0' agbs ! Basin which contains these di;’.tinctive stratigraphic volcanic
(?) 2 -~ these distinctive volcanic rocks in the stratigraphic
. 3 sequence that I spoke of as my first point.
<:> 4 You should understand that we are not talking,
5 or at least I'm not talking about pure lateral slip on the
6 San Gregorio Fault. There has also been substantial vertical
) 7 displacement on that fault.
" 8 mad because of thaé, you'ra moving your rocks
2 on the opposite sides of it in two d%fferent dimensions and
10 you're subjecting them to erosion over a long period of time,
1 s0 yod}re not going to expect to see exact equivalencies
) 12 with either a vertical or a pure lateral restoration.
(!b 13 Q Do you inteéﬁret this gravity data to require
14 the kind of slip that you interpreted from it?
15 A No, it is just best brought into an apparently
~ 16 undistorted form where it is intersected by the trace of the
17 San Gregorio Fault by removing the 10 kilomaeters of slip
: 18 from the San Gregorio. ‘
 9.001 19 Q Mr. Hamilton, because I can't see it, X can't
. 20 understand what the distortion' is. éould you describe what _
21 the distortion is that you're réferring to?
- 22 A We have a slide which shows this map. It's
(”j 2% unféitunate Ehat the slide is a somewhat preliminary edition
24 | of a now more complete understanding that we have of the
Q!!) 25 Z gravity map, so it gives a visual impression of what the form
i
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P

1
\ .

of these anomalies that I'm speaking of is. e deal't have any

raper copy that could be used feor reproduckticrn at this point,

»

though. - T " -
0 Well I den®t know that e need to take the

time to do that. What I was looking for; rather, was 2

description in the record, so that scmeone with the technical

A Are you familiar with what -~ in general, with

vhat a contour map looks like?

- .0 Yes.

A all right.

-

If you imagine a serizs of contour lines oz,

P

perhaps, bettsr vet, I can -~ I have another slidz that I

,do have a paper copy of which sorxt of sumnarizes these lines

4

of data, and I can show that if you would like, bescause .

.

actually, the contours and the stratigraphlc basins cdrrespond{

-—

in a yeneral wey to the gravity pattern. -
-Would you like that’'slide to'be shown?
iR. FLEISCHAKER: Can e get this into-evidencae?

MR. NORTCN: Are you asking me Tor a ruling?

VNG Cpam A STy m wn eveew e

a

MR, PLEISCHAXER: No. He's goiny to pull out
somathing, I°d@ like to put it in the record,
MRS, BOWERS: Wall I*d put it in %h2 samo ;

category as the slides w2 locked &%t Guring Dr. Jzaas® oral

presentation.
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- paper by Hoskins and Griffith again. 3aAnd that's their psper

that was published in 1971.

BY MR, FLEISéEAKER:
Q Let me ask you a gquick questio;,'Mr. Willingham,
This pieces of paper summariz;s the ~- I'm soxry,
Mr. Hamiltoé,‘does this piece of paper summarize the evidence
that you;re bringing -~ which formulates tha basis for your
conclusion that tﬁeié is 10 *to 26 kilometers of horizontal
slip on the San Gregorio?
‘ A (Witness Hamilton) Well the slide I have
available -- which I als§ ﬂave an 8-1/2 by 1l paper print
gﬁowing the samé.map of -~ gumarizes a couple of those lines‘
of evidence. We have s fag‘only discussed tvo of thém.
Q Okay. I'ad like‘to sae that.
MRS. BOWERS: éow, we did give the one figurs
an Applicant's exhibit aumber that was not in the boﬁéd_

diracg testimony.

MR, NORTON: This I presume would again be

an Intervenor exhibit if it is brought out in cross-axaminatiori.

MR. PLEISCHAKER: It's fins with me.
(Slide.}
{. WITNESS HAMILTON: The map now being projected

on the screen is an adaptation of ¢he map presented in the

L aal s Lo

On it, for orientatlon of the paople examining i
this map, I'va shown thé San Andraas Fault eztending dingonallﬁ.

o T mmrepraapam— = T —— ——— 31 T ~r = = = T < mm————— - Terrrweene
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* northwast trending basins that arxe separaéqd py structural
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across the map as a prominent red line. I'vée siowin the
Franciscan formation basement zock .that lies ecast of that
fanlz and easz of the Correcitos Fault near the San Francisco

peninsula with a dark green color, and that same basement

s et I Ll ke T VY Y T R L T

-

rock also exists near Point Sur, west of the Serra Hill-

- ., f:’:‘\
. . t -
Sur Fault. . 3
e . - N
I have shown the San Gregorio Fauli branching. 3
: S t 20
- 33

off from the Sanm Andreas Fault near Bolinas nozth of_ﬁ

-

San Francisco Bay and extending. as a prominent red line ia

¢ « ' ,.}{!,i’j;

. . ‘ . . TR D

a southeasterly course including across an caland area near ty
* - - " . tn e

Pigecon Point.

tbre to the point of the subjzci that we've

«

begn d;acussing, thé brown 1ipes, the thin brown liﬁes on
the mab arsm conéoﬁré that are drawn con what 58 described
by Hoskins and. Griffith as the base of +he upper-idiocensa.
It's essentially the Lop of the Xonterey formation, and

, these contour lines define thz existence of a series of west-4%

highs .

And in the area near Pointk Reyes west of the

San andreas Fault, we have th2 outer Santa Cruz BSasin that
is shown as a large feature with ssveral 25,000 £cot contour

spacing contcurs drawn withia it. 2a3 immediabely south

0]

and across the combined Farallon high aad Pigeon Point high,

rmap oy W, Wt Ty T W 9 g A E ¢ TV -

we have the outer Santz Cruz Sasin.

ey
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You can see,I think, that there's a general

west-northvesterly trend in the auxis of t¢he basin apd to the

.
N A e . . A
.

.

‘azes of the intervening highs. ' .

Now, whan we lcok a2t the gravity map, we find

23

that these axes of thé lows, the gravity low would correspond

LS D LT P

il

»

to the basin and the gravity high would correspond to the

Loy
LS LR L Y
v v

.

bedrock high betweenvthg basins is fdropped down a little
bit as they are intercepted by the San Gregorio Fault and
then they take off again.. So thét the Pigeon Point high, ”;
which you see coming inshore just about at Pigeon Point west
of the San Gregorio Fault cogfinﬁeé then in the area where
the granite outcrop is shown a little bit farther south ‘
from that point. i

And the outer Santa Cruz Basin is displaced °

down a little bit and then it continuas under Monterey Bay

and into the Salinas Basin, which is also a downwarped and

b

a
ML ALE (L E L RP TR e e Sl o 7]
.

dowvmdropped body of low density sedimentary rock.
As a.maﬁter of interest on this map, I have

also shown the general location of this distinctive volcanic

‘formation, the Mindego volcanics onshoxe and theil» outcrop

area shown by a solid brown pattern with a hatchered pattern

3

-

v e w e

to show their projection in the subsurface.

And similarly, the loccation of thzat saune

e e wwmew e

distinctive volcanic unit or cne that certainly matches it

in stratigraphic position and description in the offshore

s 4= wrmmam rempi W e
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"both onshore and in the offshore Bodega Basin there are a’

4995.
outer Santa Cruz Bg511 1mmedxately across the Pzgeop 901nt
hiéh and the.Santa Cruz -- the.San Gregorio Pault:

Andéin the offshors region, you see that tﬁere
are two drill hole5 indicated by biack dots that control
the lodation of that formation.

Andawe see then that in the Poinht Reyes arsa

.

number of other dr;ll noles whlch are extenaed all the way‘u

a- ’ »

through: the tertlary section whwch show an abgencc of- that

~
~

formation,

Does that resspond to~your quastion about tha

gravity high? ‘ B S

; 0 Let mé work hackwards a iittle bit.

The b;own hatched pérfé'éhat are these volcanic
reck that you fo&nd in one basin and didn't find -~ failead
to find in the nexe. baaln up 3 éhe first line of evidence
that you spoke abcutz

A J?gat's yight.

éd that~w§ see, if ve take this unit as it
exists easi”ofvghe San Gregorio Pault and we look to where
we might think it would be displaced into the & 'a farthex
north, wa doatt £ind it. bhaé would ke in the case where

there was a large amount of righi laieral slip with the ground

G

west of the San Gregorio moving norxthward.

On the other hand, when we lcok diractly im the

a\b.; K
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"~ for 300 miles south élong the coast on both sides of this iﬁy;

_as the Santa Margarita formation and the Santa Cruz mudstone.

4996

ryagrrge

ground across the San Gregorio Fault, we do find this unit.

Q Now let me make sure I understocd that. That
is one strata that you find. 0T -~
A Yes. That is a strata that contains this

distinctive basaltic volcanic flow rock.
Now, let me show that in this same area we £ind
the Monterey formation and we f£ind the overlying formations.-

We £ind them out here, we find them up here, we find them

fauit. We do not £ind this volcanic unit over such a
widespread area. .

Q What other similarities do we have in the strata
that exist underneath those two basins in terms of strata?

A Well, we have a general similarity of the vol-

canics being cverlain by the Ionterey formation, and the

o apayma u el

Monterey formaticn being overlain by a section of upper-Miocene

and Pliécene rocks that, in the onshore aiea, are described

And although those rocks don’t exist in this

SR S

1imited area of onshore exposure which is where the wplift

has occurred and the rocks have been ercded away, we do £ind

s Asmepw o8

_them in the outer basin where the rocks have been preserved

just as they are in #he San*a Cruz Mountains.

# wamex sime ® A

" Q How about the thickness of the streta, are they

comparable?

.- ae 4R
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: A The thickness of the Monterey foxmation, as I
2. : .
A zeeall, is somewhat different. They differ by less than a |
i famtor 0F L0 - v o e o L. . . KO
" l. ) haded aprown » e . ‘l"-rA .
"ﬂ' 3 . - .
' Q Yhat does that mz2an in tozms of feet? ]
5 L}

A Well, let me put ancther sliids on, i1f you would

lixe, which chéyrs the coumparative sections in those: two areas.

7,.: N . ... ',. .
.. I don’t remeiber at this peint, Ifd be gusssing

as to how many fee: of Monterey thers are cn either side | -

8 e o o . - Gl
‘ I of the fault. ) ‘ TR R R
0. : " s s
I know that the sectica.volcanics is somavhat
24
5

it ¢hinnez because, of course, you'we several miles away and

your amount of accumulation within éﬁjacent basins may vary

-3 R . .
i somewhat.
i4 ' . : e o o , :
Q Do you have a slide that shows the strata that

15 o 3 g

conpares several levels of strata in one area versus the
‘N 1| othHer area? :
s - 1
i a Yes. 4t
. . . i
'8 Q Conld vva zee that, pleoase? %

MRS, BCWERS: Mr. Norion, while they're checking

for that 'slide, this is acmething ¥ wmazant o menition aad this

ay | C - '
- slide zoaminds we of it. ] :
za ! .o - . - .
= Pigure Two is coloxr coded. .

[3
2 .'. ’ 'h.- . ’ S
= MR. NORTON: I know.

[} E M B
24 ¥RS. BOWERS: and #he 1ittlc klack souares in :
9:_‘. V
&2 Tigure Two mean nothing. .

t

: .
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1 ,
agbil . MR. NORTON: They‘re all little black sguares.
@ 2 MRS. BOWERS: Yes.
<:> ? MR, NéRTON: The only thing I can suggest is,
(:) K this, and ve did this in'one other hearing and it takes a
° little bit of time:to get the stuff processed in color,
? but we cén cértaiﬁiy do that. I know it can ée done becausé*s
; K I've seen it done. And we can certainly do. that.and use
o 8 the black and whit;s in the recoéd for now, and as soon as
? they are done in color, substitute the colors for thé black
o and whites becauée here we come with another one in Heautifﬁl
i living coloxr.
12 MRS. BOWERS: If this is an'extremely expensive
@1!> -1 process, méybe just the three exhibit copies raéher than
4 for tne éranscript.
15 MR, NORTON: I don't know. In terms of
~?§% anyone who read the record in any sort of an apoeal process,
17? I would just as scon they had the colored slides, e,
: i3 And we'll do that. It’s not an extreﬁely
193 expensive process, but it's a lot more difficult than just
- 202 Xeroxing, of éourée.
21; And we'll get it done and we'li make sub-
22 ‘stitﬁtions although, yca know, we éidan't know we were going
J 2? to be asied to show these slides, we will be happy to do that
24 i if no one has any objection to. that. ) .
o =
'\
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We ought to identify the other one before we move

on o %his one so that we héye a clear mecoxd. i

MR, TFTLEISCIAKER: That cne I believe is going ¢o

R
B N L I T I} Feiwe s de - £ Taer sms cs L Ga S0 me b a4 B -oT M i M Mede RS MG omae I 6y
]

. &

be Joint Intervenors® Exhibit 12, I believe.
(Vheraupon. the document 4

referzed tc was marked as ¢

for identification.) =

Joint Intervenors® 18 . - } ..

g * gt

' MR, NORTCN: Is that being moved into’evidégc?,at i
chis éime; or just marked? | |
MR, FLEISCHAXTR: Just marked.
#RS. BOWERS: Are yvou talking obout the slide we
saw a few mi%uégs ago?
MR, -kﬁiséHAKER: This slide‘here that shows the

san CGregoria and --

MR. NORTON: We would move it into evidence at %
this tire; Mrs. Bowsxs. I khink sufficient foundation has j
<
been laid to have that ma;ked in evidenca, k
BY MR, FLETSCHARER:
o) llow about a title, Mx. Hamilton?
MRS. BOWERS: This started out to be an inter-
venors' ﬁxhibit_and tnen- you just said vou would mova it into %
i
evidence. i
i
MR. NORTON: That dooesn’E c¢hango-whose exhibic it é
is, Tt is still Iptervenors® Ewhibit ig, obuk ié ﬁe doesn?ec i
. 'E‘
;
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want to move it into evidence, we do.

5000

MR, FLEISCIHAKER: I*1ll be happy to wmove it iato
evidence.
MRS. BOWERS: 2nd what about the Stafi?
#¥R. KETCHEN: 1o objection. ‘
BOWERS: Well, the figure that is on the ‘i;

}‘iRS a
screan e

WITHESS HAMILTON:

taken from two figures principally that are published in
Hoskins and Griffith which are identified as Santa Cruz Basin

and Outer Santa Cruz Basin aad Bodega Basin, Contours on the

Base of the Upper Miocane.

evidence that they wishzd to show.

MRS. BOWERS:
venors®' Exhibii Number 18?2
MR. FLEISCHAXER: That'’s correct.

MRS. BOUERS: 8o
{V‘hexreupon,
13, having

marked foxr

I was going to suggest that

That was the main element of

o
~

+

am I correct that that is Intex-

na e, w

it is accepted into evidence.

K, ]
-
—{

Interyenors’
been previously

identification,-

was received in evidence:)

WITNEES . HAMILTON:

figure in order to show that there are

sections, colurmar stran;g"*ph;c sactions in the ns

that we'll be looking at, and they include a section tiaZ i

I have »eturned o the maﬁ

+hree “zolumnar

L glid

o
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‘;iﬁ'the Bodega Basin.

‘herz again correspcond to the onshore Santa Cruz ggsin that

- column where we have Miocene N.L., indicating lower in the on=

~shore Santa Cruz BAsin where thz velcanic part of the Mindego

’"““ﬂr

5001

"cpresennna here of ihe onshore SaﬁcG Cx Basin and the

Santa Cruz Mountains indicated here east of the San Gregorio

Taplt, a colummar section identified from the dwill holes

.

in the offsinocre Santa Cruz Rasin, and 2 columnar section

{silide.} .:

Now these three stratigraphic cdlumnar_ﬁections

-
»
“

d1ies east of the San CGregoric Fault, the offshore oxr outer

-
13

Santa Cruz Basin or offshore Salinas Basin as it is called by |.

some people, and the Bodega Basia lying to the northwest of

Point Reyes.

The part of the section that I am particularly r

speaking of is indicated in the Lowex Miocene part of the

volcanics formation is indicated b& +his daxk red color with .
1nterb=déad rocks that are meani to indicate shale and sand-
stone pzl1czpa13y underlying the YMonterey formétion.

Mow in the ofxshore or outcr Santa Czuz or oif~

shore Salinas Basin once agaln in the lcwer part of the

"Miocene, the section, we sea thkat we have these volcanic

reweiex

rocks again interxbedded with shale, again nunderlying the

Miocene Monterey formation.

T T G rmen aw o

When we go up to the Bodega Bazin there are some

2.
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volcanic rocks but they are now up in the Middle Miocens part

i
of the section interbedded within part of the lMonterey unlike i
*
i

the Monterey in the Santa Cruz avea, and they ars underlain

by a Lower Mioccene saction of interbadded shale and sand-~

stone with no volcanics.

that lies above the Monterey formation in all areas you find
a generally shale or mudstone-rich upper Miccene and Pliocene’
section wﬁich, in the case of the onsliore Santa Czuz Basin
is identified as the Santa Cruz mudstone with a basal sand
called the SAnta Marguerita formation, and'a similar kind of

sequence of rocks is found in the offshoxre basin across the

Now in the area above ox the part of the section

n

e

Mo b e @ Seam 3 ats

San Gregorio Fault, and generally similar rocks are also

.found in the offshore Bodega Basin.

section which accumulated after these basins were apparently
fairly well developed and isclated into separate areas of

accumulation in the cashore area thevre was a thick -secticn

When you get into . the uppermost part of the

VI P 4 Y SRR mme Su e

2
SUYY GRR SIPURE Y

of sandstone called the Purisima formaticn that was accumulated

and parts of this formation do exist onshore west of tha San’

Gregorio Fault, but it is not identified in the Cuter Santa

\

Cruz Basin lying fartcher offshore.

up -~

Wow I think that the question thaf: brought this

BY MR. FLEISCIAKER:

v
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and the Yonterey Middle Miocene is 5500 feetk, and the.tg;al
of that is about 5500 also in the offshore basin.
We just see that if vou went farther seaward you

have a thicker accumulation of Moanterey formation rocks and

a lesser amoun{ of volcanics reaching into that area.

»As we go now to the Bodega Basin farther north, we

_ see that there is a much phinner section, only about 3,000

feet total of thenléwer and mi§d1e part of the section.
BY MR. FLEISCHAKER:

9] Mx, Hahilton, I cant quite make out the numbers
over here. Could you give me an estimate fortthe onshore
Santa Maria Basin -~ the Santa Cruz Basin for the volcanic
section? .

A (Witness Hamilton) Okay. That's not broken out
as a separa?e item here but it is a proportion of the total
of about 5500 feetrin the base cf the Lower.Miocene to just
past the top of the Middle Miocene section, whiéh would lead
me to think that it was perhaps 2800 or 3000 feet.

Q Now how about ;he offshore basin there? There’s
about 1700 feet?

A 1700 feet in that corresponding section ‘there,

AT A P S BT Ve § 8 YW PETE SA Ged I WA Re

-

»
Lo TN

g Jmm—
L
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and zero feet of volcanies in-that part of the section in the 5

Bodega Basin.

Q Okay.

Now again I can’t quite read the biue section which.

s
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1 3
| - |
' eb7 . i is the Mcahrerey X% believe, on the cnshore Santa Cruz Basin. !
H i :
0 ) That must be about half of that 5500, Is that correct? E
: ; ‘
. '
O 3 i A ‘l‘ha"‘°" coxrrect. E
o
e 0 "And in 4he offzheoxe basin it iz -now much? -
“ (g
)
: 3 A There®s about 3800 feet contrasting with #he 2,000~} -
. 5 © 0dd feet that exist in the section representing the onshore ;
‘ . !
d 7 section. )
.~ . B
j . 4 Q One last question: What is the distance in kilo- -
s . . ) . P
L e o retexrs from the onshore Santa Cruz Bazizn o the offs horﬂ
X < =,
; Lt
: il.' Bodega =~ .
i ) ?0 J
: ¥ ’ MR, HORTON: Excuse me, Was that to Bedega?
o’ MR. PLEISCHARER: I'm soxx
1 o l . .
: . WISHNESS HAMILTON: Could we refer to the map slide?
1z
' N - .
? Q]!) .. 1} I beliave it is on the -order of 100 kilometers
N L 1Y .
i L . .
; . x BY MR. FLEISCIARER:?
15 ;1 e
‘ 4 Q Yes, to the Bodega Basia
1T |5
Y .
| (51ide.)
L
FA l
H . . . . g
i ﬁ A {Witness Hamileon) I %Lhink it is about reughly §
»
- o .
N 15 ﬁ 100 kilometers f£zeom that center ssciion vwhich is in {his
J 5 .
{ .
. ,93! area here, the onshore Santa Cruz Rasin, up to the offshore {
- ‘ N
- i 1
: . .. ' Bedoga Basin. You can sge the kiilcmeter scale herz and so f
¥ “d §‘ >
B s - s -
i we step up and I think there ave prozzbly four or five of
a2
. 5 . cs s - e
<:> 3 o Enesa divisions represented batwoen bhis area IR the eashos
- ii ]
“ i Basin and the area in the cffshere Bologa Basin. f
N, .
i . o .
ﬁ Y] Takt says milas,
Ll v E) "
® |
.. . &
€ . »
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a I'm sorry. That explains why there sgeme& to be
rather fewer oé them in thexe than kiicmgters. That would
be oﬁﬁthe o;der of 60 miles perhaps. .

“Would you like to scale it off moxe directly?

IQ Well, it's an exhibit, Ve can scale it off after
the close of the hearings today I guéss. If you would like
to do it fox the recoxd?

, A o .It3s about 60 miles f£rcm a2bout the center of the
Santa Cruz BAsin to the a:e; just where the walls are just N
south of Point Reyes. |

Q Now the stratigraphic section that you have there,
which well did that come from? Do you have any idea?

‘A The sections ara‘approximaﬁely the sam# in the t%o
wells in the OUter Santa Cruz Basin, and I beligve that the
secéicn in the offshore Bodega Basin is approximately a
composite of the six wells that exist in the offchore avea.’

Q Is that a composite that you made?

“ \t.{\ ,“

A My sections are taken directly from those taat
were made by Hoskins and Grifiith. However, I bavé also

locked at the original electric logs and verifidd to ny

own satisfaction that those are the proper kinds c¢f intex-

pretations you would expect to make.
Q Now I'm =morxy., I would like to go for a moment €O
the gravity. The featuraes in which color there are IERXC™

gsented by the gravity highs that you discussed as the second
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‘ pink color identifié§ on the map as the Farallon iigh,

" of those formetions as you have done there with the colors,

"basin, so that we know that the formation doasn®t exist in

line of evidence?
A Okay. ‘The geclogic fesatures shown on: this map
that correspond to the gravity highs on a completa Bouguer

gravity map are thae featunres that awxe colored in yellow and

Pigeon Poink, High and the Santa Cruz High, and then an on=
shore region, the pink area in the southera Santa Cruz Moun-
tains and the yeliow area in ihe southerly pari of Honterey

Bay onca again correspond to gravitzy highs.

0 what igs it that permits you to limit the location

the extent of the formation?

A In the cnshoxe arsa, the area & outcrop is shown

in the more solid arcuate bxown pattern, and that’s shown on

3
S
Ta e adaBie ST ST WP SM CTVT AT AT

the states geological map or othar maps that have been prepa

for that area.

Xet.

The hatchered pattern indicates the expected

A
bk

additional area that that formation might be thougnt to be
at the hotitom of a shructural bagin that iies nere. llowever,

L)

older rocks can ba seen cutcropping at'points awvay Zfrom this

those areas.,

W

In the offshorxe, the formation: was identified in thy
two wells that I have shownm. 2and from what we know abeut the |

character of these basins. we would expect that it would

Pt FrBER o o
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occupy the centeral axial part of the sedimentaryv basin. AS

. » . ;
vas the case in the formaticn arxound the Oceana well, ve dea't!
know aexactly where the limits of its existence here would be, |

either around the margin or going westerly along the axis,

but I think that it’s a reasonable infeXence thap’exists, at

AT s v me wolma e

least over the arxea that we®ve shoun. and we know from the .

¢

nunmaerous exposures of the subsurface in wells and in the

i

outcrop mapping that it doesn't exist up in the area to the

, .,:
oA o v -
e T -

o

north.

W -

T ol bevmm et it s A AR B s ot @ wonde ey o nd I Suihy dpe
P et
- ;e

-

Q I note the wells to the norith thenz offshore. : Do

.

you have any other dgeological or gecphysical data that

permits you to limit ¢he northern extent of that brown hatched

area up to those wells?

.

A .I'm sorrv, I don't fully uhderstgnd the question.

¥hen you speak of "those wells® do you mean the vells in

[N

the Pidgeon Point area?

a le

Q No, I'm talking about the Point Reyes area. Thase,i
as I understand your testimony, those walls give you control ﬂ!
over the northern extent of the brown hatched area.
A Yes.

ell, they were rather carefully 1ccat§d I think
by Shell 0il Company to define 4heé maximpm part.q? the basin
section and none found that formation. But I hava no evidence
béyond the =~ I think it is a total of ten wells throughout

this area here. I do think that that Fives quite a good
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MR, FLEISCHAXER: We need to mark as Joint

Intezrvenor Exhibit Number 19 the slide that shows the sections

of the stratigrephic sections from the twvo offshore basins
and the one onshore basin.
MR. NORTOW:

¥e have no objection. I guess

it's being offerad into evidence as well as marked.

BY MR. FLEISCHAKER:
Q Mr. Hamilton, would you like to give'éhat a
title?’ ‘
MRS. BOWE;S: Is it being offered, Mr,
Pleischakex?
. MR, FLEISCHAXER: Yes, ma’am.

WITNESS HARMILTON: I think we could céll it
Stratigraphic Columns for Boéega Basin, Onshore Santa Cruz

Basin and Outer Santa Cruz Basin.

s

MR, NORTON:’ Mrs., Bowers, I don't think we had

nut a 1lid on what we're going to do abouf the color slides.

u

WITNESS HAMILTON: Let me correct myself for a
mcment. I see we do assign a title, "Stratigraphic Columns
Point Reyes ana Santa Cruz Coastal and‘Offshore Regions,
California." I'm soxry for the confusicn.

MRS. BOWERS: XLet’s finish this up first.

PP RV TE R WS e et g § O b s

e mmerms

Did you express a positicn on ths fact that this

slide is being offered as Intexvenors' Exhikit Number 192

MR. NORTON: No objection.

&7
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‘1ike exhibits?

R L B

MR. XETCHEN: No objec¢tion.
MRS. BOWERS: Well the slide that has been - |
identified by the witness willﬁbe accepted as Intervenors“
Exhibit Number 19.
(Whéreupon, the document previously

referred to as Joint Intervenors'

N o 0 i pxhibit 19 was marked-for identi-

MRS. BOWERS: ©Now, back to the color.
MR. NORTON: I would prbpose the following if
all parties can stipulate to it and that is that we have

prepared 8~1/2 by 11, I think it is the size of the transcript||

color preséntations of these. Also, Figure Two of the direct;

testimony of Dr. Jahns and Mr. Hamilton and the last two
exhibits of {ntervegé;s,_lB.and 19. And then we will send
the Bo;;é'members améopy. We will send three copies

to the Court Reporter for the official record and a copy
to each party, if that is agreed to by everyone.

MRS. BOWERS: You were really treating them

MR. NORTON: Really to subgtitube i, that's

all, it's kind of like substituting an sxiginal for a copy,

er A mva=u wmam mAAs

it's the soame process.
. MRS. BOWERS: But copies of the transcript,m

6f course, go tc half the world.

fication and received in evidence.} .
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) MR. NORTON: Absolutely, bul . =wisuwd 29 e
oy o e s den o ,5012
i ' sure, though, that the Board each had « cogy in eslox %
;11 ted loeuk at it whesn vov wuve akine your
aghs | [l] ©35e YOu wauted La deuk At db e e Ak i Wy
2 h iberations without havi te gei all gho axisre
O |lj aetiverations gishoue having €099 <4 deta B U doakat
3l HR3. BOWERS: Wall bui, with an exhibs: .
L5 file the same number that you normally would have as exhibits,’
i; would have been furnishedt a copy as well as the parties
- b the three? .
) 1!‘! MR. NOWION: Yes, and X' saying we'll du " -
i< |k MR. NORTON: WEll we would send those, of
3 ~ MRS, BOWERS: Well, how acw can people who
- course, to Mr. Bloonm. »
7 . - -~ ae . . s = «e® memt a3 YA Y .
MRS. BOWERS: And you're: really handling this
8 . .
" as exhibits.
' 9 R - & ew.a # e n *
MR. NORTON: Absolutely, but. I wanted to make:
10 - "
sure, though, that the Board each had a copy in color in
i1 '
‘ cage you wanted to look at' it when you were making your
12 ’ ” E
deliberations without having to go to get all the exhibits.
13 2 '
MRS. BOWERS: Well but, with an exhibit, we
14 . e .
would have been furnished a copy as well. as the parties.
15 .
) " MR. NORTON: VYes, and I'm saying we'll do that.’
16
. MRS. BOWERS: Well, how now can people who
17, : )
| simply receive caopies of the transcript be alerted to the
18 . .
| fact that there will be on file -~
19 .
i MR, NORTON: Wall because exhibits aren't
20
i in the transcript anyway. As far as Figure Two goes ——
21 ’ . :
MR8, BOWERS: Well if Mr. Bloom, in his gracious
22
excellence, could put a special notation on the index sheet
23,
‘I of t;oday's transcript, it will alert people that there was
24 ' .
ayailable to them the color reproduction of their black and
21 white.
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" 10 to 20 kilometers, and then you indicated that you came to

‘ indqx will carf} a notation that there will be in the docket

" not going to be an attempt made that everyone who receives

o a—— aerm——r
.

LRI A ¢ - . as we . e ewnem  ymmames e =« oc na  rencew R

MR. NORTON: Fine.

»
Ammd  Wws vy Awmmen-ares 8 =

If there’s no objectiocn, that's the way we'l}. i

proceed. . 27
) MR, KSTCHEN: I think that's acceptable, Mrs. ;
Bowers. " . Q:. ' . ">§
i

MRS. BOWERS: Fine.

Ty

And, Mr.vFleischaker, today'é transcript in the

<

~

file three copies of the color-coded- sheets, but there's

e Te G, el .
. -

—_—rhe o a
-

éiébpy'of the transcxipt will get a colored sheet. _Istthat

all right with you?
MR. FLEXSCHAKER: That's perfectly acceptabie.
MRS. BOWERS: ALl right, fine. :
We'll take a 10-minute recess at this tiwe.
(Recuss.,)
MRS. BOWERS: Mr. Fleischaker. .
MR. FLE7SCHAKER: Yes, ma'am.
BY MR. FLEXISCHAKER:

Q Now Mr. Hamilfon, I believe we got off cn this
line of questicning by talging about the evidence for accumulated

af=s¢ af the S5an Simeon Fault Zone.

And I believe it was your testimony that it was

that conclusicon as a result of .the geometry of, what must be

CE T MY LA et — AR e RRSTR A a Acmes
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the gecmetry of hoth ends and the geclcogic evidance thaf limif

ed offset in +the Hosgri section and the. San Gregorio seckion

-

A (Hitnass Hsmilion). That's wrue when losking

A

&L the cumulative of possible lateral offset,

w

' I think I alse pointed cut that the most direct’’

&

500,000 vears and amounts to about 500 metors. I'm not AT

raware of anvthing that directly requirzs that there  be any

substantial amount of lateral offset much beyond that on the

v . - PR . . M

San Simeon Fanlt. ! 1
MR, NORTON: BExewse me, Mrs, Bowers, if I

might interrupt for 3 momaii, :

«
.

e . . . s,

wer T

(n

I thiak we axe in the wmiddie of arn an

& question that has not yet bean £ally answerad. If I'm not

)
i~

21
e d
e
1 5]

“-
£,
i

5 - < s ik
2n the question was, can you state gome of Lha constraint

And Mr., Bamilzcon said, yes, thera aro several, and I think

»

he has given the £first twro, the ones that deal with Exhibits

13 and 13. .

L]

But I believe e sald therz werz others., 2nd
vie got bogged dowm in the Getails of the fixst two but he

-, 0y . - ”, . . S S P R S -
naver compiatzd his answer by suggesting whai Lno sthoer
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ret have the guasticn fully answewaed as if there were only
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! .
0 aght MR. FLEISCHAKER: Okay. I recall that being
(ﬁ) 2 his testimony also. o
O 3 5 BY MR. FLEISCHARKER: :
4 ' Q; Let's éo back, then, o the San Gregorisc and
2 what are the =-- what is the otﬁer evidence that would con-
° sérain mevement along that fault zone, the accumulated offset? .
: 7 A {Witnéss Hamilton) Yes, there are two other .;;i
. % :lines of evidence that I've worked with. [
9 One is the nature of the courxse of the Montereyl‘ Q;ﬁ
. i
10 submarine canyon at the point where it is crossed by the X “E
f San Gregorio Faul:t: And going along with that, there is also % |
2 the buried submarine .canyon of scwe . sort that iies garallgl ?
13 to the Monterey submarine canyon and north o;? it. |
i These are each - the Monterey subma;ipe canyon, ?
15 in particuiaf, is a very major subsez topigraphic feature %
B 1
19 that extends for a length of perhaps nearly 200 kilometers. v
i% Q Could I interzupt you? I always do beFter *@
i ]% when I look at the picture. EU
" 3
19 Can vou identify for me in yocur testimony which ?
. . !
. ?0 'zexhibit would be the most useful to look at so you could E
21 describe where this submarine canyon lias? :
<:> 22 A Yes, I think on Figure Two,; once again, if we
23 look at that part of it that covers Monternev Bay, vou will
2? see .that that is ¢he location of thg Monterey‘submarine
E ql!) 2§ canyen which éxtends in‘a west-scuthwesterly trend frcom the

[ = = o .- AE-T YA repTeTEETSSsTanas -
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center of zhe easterly part of Monterey Bay and out on into

phe deep ccean b*s;n ouusiqe
New, I tend -

bathymetric contour lines on

- define ‘a major canyon coming

of t¢he bay.

in fact, thers are céntour lines,

Figure Two ;hat=pén_be‘éeen to

out from where it says HMonterey

v nn o

Bay going across the word, "Montezev," and e&tenalng west—

southwasterly to tha edge’ o£ the map ccverage.

»

alternative interpretations of offsat in this axea.

. .
*So widy doa'l we see this,

P/ X N,
Lowunrswdtw ¢ )

~ XY PPse | ™ =

J}- l'lr'.o JA‘«ISL’R.‘ 1)-.\-

N -yt 5 % 2o GeVa o’ e} a N
2 Now, waot Lo Lk sbeout Lhiz svimaring gonrcn

rhat

exmiis yoyu to consiralia

Grayorio?

A\

A A

P
b
A
~i

I alsoc have =~ 8o long as ve are figqures not o
‘included with the direct testimony ~- é‘bathyme£tic'map“which,ijg
showg the detall of submarine bathymetry in that region. ' ;i
' Q Would that be useful in explaining this? E
A ° I think it is useful in vishalizing the bathymetrie
situation there. |
Q Could we’have that up? ' .
MR. FLEISCHAKER: I imagine I should explain to |
the Board,cne of tha reasons for going into so much detail f
is we have é line of evidence that is substantially differentlﬁ
than this, so that we will probabiy be exploring these two %
|
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0 agb3 ' A (Witness Hamilton) Okay. This is a map that's
(T) 2 taken from an official.govéfnment map showing the subsea
(:) ' -3 _contours in the region in and nzar lMenterey Bay. )
4 The Monterey submarine canyon is indicated .
5 by the deeper shade of contours, by the deeper shade of
. S blue tones and also by the density of contcur lines to .
», R
7 extend from a headward point at the head of Monterey Bay and 1#
B 8 it follows generally a southwesterly course. It takes a :ﬁg_féz
9 bend to the north and continues -- it still is a major canjohfi:ié
‘0 feature -~ at a distance of nearly 200 kilometers out to sea ‘
. from its headward Qoint.
2 This is a Qery deep canyon. It has a depth of |
<ip 3 I think at the point whare the San Gregorio'Fault crosses it nj
4 which is above t¢he region that I'm pointing to, and I find
5 it hard to find for the record but I can anitotate it later -- | i
s at that point, there is a relief of more than 1200 meters 4 }
7 depth_or nearly 4000 feet from the upper slopes of that 4
58@ canyon to the bottom of it. | !
)
» ‘?‘ It is cut through rocks that range in age from
‘ =0 Pleistocene to at least as old as the middle-Miocene Monterey |
1 formation. And below that, it is cut in parts deep into the é
(:) ; 22; grenite basement. So it's a structure, a feature that has ?
3%: taken a long, long time to foxm and it cuts through a section é
('\ 24 of rock that goes through at least 50 wmillion years of i"
~ 251} nistoxy. Z
i {
|
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' A Z
ach9 Mow for the reference of thea Board, the San
2 »
il Gragorio Fauli, which is not annotated direcitly on here, o
x : -
: extends Trom the point where it goes southward offshore nedr
44 : :
=il Ano Nuevo Point to whers there are scveral splays at the L
3, . : ‘ z
- south end seam to come onshore betweesit Point Lobos and . i
~ " : B B
3 _ : )
T Ppoint Sux, so that the major coursa of the San Gregorio Fault ?
7 ‘ ' 4 ) : Lo gmj;i‘"
i orosses the canyon at about the poinit’ that I'm indicating t
8 v . ‘ » ¥
) with the pointer here, and then it extends on southexrly - 1
9 . . . IR X
74, apparently into another - majox tyibutary canyon callsad the - | 1.
0 ) ] . ) i 2
Carmel Canyon. .And as I say, at this point where the faulé
e ) - ‘
£ 3 » . » .
1 ocrosses the canyon, you have the beitter parxt of a mile of
2 it . ; '
*iI- topcgraprhic relief within the canyon.
R " Now the main course of the camyon has some -
4 -, . ‘ .
‘meanders or twists and turns in it, but.in general it forms '
3 . ) ' . :

" a straight line that extends almost at right angles o th i
. ' G . '
oL ; {f course of tha fault, and it goss dAirsctly aczoss thce fault

N4 . ' o
without any indicated major doviation. }:
- ‘ i
R If you leck in detall at these contours,the
-9 : e
kind of deviation that is mest readily suggested te you !
20 -
- actually would seem %o show ilefi slip rather than xight |
3 ' : .
slip. =2ut cextainly at the peoint where it goes across, we
23 i ' -
dan't see any majer d2viation of chis canyen,
23l
. And we are looking, =38 I snuv, a2t 2 long pericd
i . ‘
of geologic history to form &his canyon and to waintain its
23 & '
; % course in the sea flcozx. ‘
1
;} Conld we seo2 the nexlt slide, pleasa?
] .
. NREE 08! '
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l 3£ a2bl § This is a slide that I had redrzwn from a mép .
! (JP 2 showing contours on the basemen%, on the baseisnt wcck both
% > 3 east of the San Gregoxio Fault and west of it that is
; Co .
i <:> 4 prasentad in an Cpen ?ile repcrt rzleased by the U, S. Geo-
5 logical Suxvey prepared by Gary Green.
6 On this map I have shown the outline of Monterey
: 7 Bay;‘I have shown the generalized course of the éan Gregorio ‘
. Q Fault; I have shown a brown dotted-dashed line, the principal
] ;11 9 'couxseior action of the Mentercy submarine canyon. AQ& oot
? G think once again it can be seen that that axis ncw drawn |
; ‘1 where ithe canyon is formed and cutting, the badrock,in some
f 2 ' places exposed and in scme places buried beneath quite old
! , ) .
; (ji) .3 sedimentary rock, also exteads without apparent deviation P
‘4 across the trace of the submnarine caayon hexe.
-5 Similaxrly there is another vazried feature that y
6 has no sea floor expression under the noxthexly pazi of- 5
7 Monterey Bay and that likewisa seems to have a continuatién =§
. 13 that exists on the weszi side of the San Gragorio Pault.
‘" ' ?9* So hexra are two major structures or major geo-
- ; . 20 morphic features also represented partly by £illed canyons
o1 that go across the trace of the Son Sregorioc Fauit and area
95 not offset.
<:) 22
23 Now let me return o the fiwvst slide again.
24 {slide.}
. {!!) 25 Just to be I guess fair +c the é?fferent opinioné
‘ i
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that have beaa exprassed, Grezen himself in a paper that T
teook the last élide from suggests that actraliy the series
of smalloar canyons thot exist in the cutexr paxt of the eﬁelf
noxth of the San CGregorio are themselves offset dcwnstraam“‘

»

ends of Montarey Canjbn.

T think the individual would have to review ¢hs

evidence for themselves to decide which idea is xight, but

.

of evidenceﬁ

it's my perscnal opinion that the preponderancs

tells us that the major canycn has stayed right about whexe

it is fox a long period of tims. It has not beer offset,

and these canycons, the heads of which are far removed Lromn

thl: San Gregoxrio Fault and the heads of which are 1200 ncters

higher than the peint at witich the present canvon intersects

the £ault intercept arzs not in fact laterally offset down-

»

stream codtinuations of that canyon.

That approximately summarizes my Lﬁzrd point cf

avidence constraining rigat si

0 On these canycns, when were they formed?

A Well, the Fonterey Canvon was originally Lornad

at least hack as early as Middle Miccena tiwe keceuse thers

are Middie Miocene rocks that are contained iithin pavis

Its origin is discuszed in & couples of 2ifferent
papers, one by Z¢arike and Howard pubiished in the Gauiggigal
Sogietv of Arerica Eulletin, and thers is ancther one, the

¥ .
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3

authors .of which I caunot call to nind right now, but it-'was

published in the Amexican Association of Detrcleum Geologists

[ . B L

HMartin and Emory I helieve were the

B

auvthors of that one.

Q llow many ‘2ars &go was that? What year is that ?

i

Middle Miocene? What pezricd is £hat? i
A That would be on the order of 10, to 15 or 16 millioa
years ago. ffFf
Q - Okay. : i . { G
Now over what pafiod of time weuld it take to . T?}i
create this structure? L%xf

A | Wall, T don®t know exactly what time it would take 2=

e

£o0 ersate it. That’s a measure of the time that it apparently:

has taken to create it.

e P

Q What is the....I think you im

J

icated that the

author of this paper, Mr. Green, has interpreted ihese features

-
.

on the lefi~hand uppeirr part of this slide as offset features

£rom the nain canyon. , )
A Yes, that®s correct. .
0 What is the distance of the Furthest of those

features from the main paxt of the canyon?

FtN Well, we could cerdainly scale it oiZ this map
i we had ¢he part of the scale that eovers it. I¥’s om °

df several ten'’s of Xilometays

the oriesr cartainliy.
Q That would ke useful infoxnation for the recoxd:

s §oanr B meCnpeteeaAIRTesE A B oR-E S
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I believe. Does this slide have a scale on it at the bottom,

do you know, or anyvhare?
A . Wo, this slida does not, It’s a poriion of an
officially-publishad largzy nap I simply took a coloxr
- transparancy viotograph of, ;
P

¢ I can’t se2 from here. Dees it have longitudinal

N

and, latitudinal lines on it?

A e does. However, I think if we zeturn to the .

first of the two map figuves that I was working with before

our break, that we could scale that distance cn themn.

A

(sliide.) )

Okay. Uhe lionterey Canyon crosses at aboubt the

5

point I'm indicating in the south central paxzt of Monterzy

Bay, and the Pioucar Canyon awxea I believe is somewher2 up

spe

in this rogicn hera. 8o in general; one is locoiking ak sows-

Cnes ame

yheze around S50 or 60 kilometars. %hat's to the headward

part. {
i

Could wa ¢o again to the bathymetric map? - y

. !

(siide.) ‘

Q I'm soryxy. Just to make sure 'we were four-square !

thera, was &hat 40 nmiles that you paced off fthawa?
A Yes. I msasured off 40 miles~~ URli, you use

2t

the eguivalent =urder of kileometers.

-

MR, NORTON: I2tls ged The wacowd straigat That

we're oV talking about £he map that shous fhe oifigavs of

Fpa— v et - T o resem we
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; ers 12 canvon and that is svbiscit to something other than holdind E
Lo i
g 0 . ; * up fingers in frcnt of a Viewscreen, which I don?t think is !
o H . , ' - '
i <:> :ji a2 very good gy to measure distances. i
: “ R
S , iE | BY 1R, FILBISCURKER: _
i 1ki Q Let me ask you this, Hr. I;miltoﬁ: From the Ly
{ . . . . .
¢ g location of the latitudinal limes across there and your Know- i
. - ? ledge aboul the distance getween thosa lines, can you give us i
i : ' : s :
j ; § an approximation of the cffset? ' ,%
A Tl S o }
¢ "A {Vitness Kamilton) The number I was speaking of {

ﬁ & g was not cfiset, Th2 nurber I waé speaking of 43 the distance
R i . . . . . |

hetween Mont2rzy Canyon’ and other smallzr caayons locatad

o
.
v

v

by ithe north.

!
!
; . { 0 Okay. Right. ~Okay. That’s ¢hz numbker I'm looking
KU
{ = { forx.
i i: !
§ .
i 1 i:. A Well, I think I should simply sit dovm and scale
{ ‘ ' Py : H
- 4 i it off if yom would like %the exact number, if I way have a
s L
. ;. moment. j
i :
i o s ; o -
i ure.,
- 43 !E v . I.
. i
i i, {Pause.)
! 1t %
. e’ . s . . . . .
{ * ot it e nunbexr still comes out at about 50 kilometers
« . i oy v ’ ]
: f ) :
# 3 t s ¢ ]
.. &“from the intewrsection of the San Gzegorio Fault with :
- i :
1 .
. - R )
" ' Monterey Canyon %o ths headward pavt of Pioaser Canyon, the
v it ’
i) . ’
(:)  most noriherly of the serias of branahh capyons that one £inds
el
3
i ? alecng the Continentzl £lope noril of Monterey Ray.
aater ‘i
ST .’ . - (3 I N Ky }"
. @ | Q pid Mr. Green in his omaper reach any conclusions
. . L
\) 3
3
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regarding the amount of offset that these features might

demonstrate?

A Yes, he suggests that this canyon, Pioneer Canyon,

iz the offset dovmstream extension of part of Moateray Canyon
that lies cas: of the San CGregorio Fauli in Monterey Bay.

Q and wz3 the figure he gave then for that figure

LT Y
-

around 50 kilometers, do you recall
A No, I don’t recall. The figure is the geographical

distance betweea the points theugh.

Q Could I please have the cite to that paper by
Green?

A I'11 have to give that to you at a later time.

Q okay.

A That®s a USCS Open File Report released in 1977

I believe.
' Q Ok=zy. That’s the third line of evidence I believes

you were suggesiing there was yet another,

¢

avt e W ey om .

A That®s true. The exposition of the last liune of

evidence is best done with a serias of several siides of maps

and is reinforced somawhat by photographs.

Now.these are~~ I could provide réduced copies
of the maps at this %ime, and cne couid make color prints ol
rhe slides if that would be acceptabla.

MR, MORTON: Mrs. Bovers, we nad better-- 2Again

because thzse are slides and so oxn, before we proceed t

e owe e mmease
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eb?7 H dif Fe.rent l:.nqucy;é cuestionn:ig, céuld we get these mar}’ed and
\ 2 into L.Vldenc'e;)ef‘o";:a we start getL:.ng ;rxior‘es and get'ra.ng th;n
3 confiised? s o T o
('\ e vl e
4 ) MR, FLEISCHAKER: I agree.
5 ’ £;§§. BOWERs: The first thing is the witness needs
3 to identify this one as completely as poss;.ble. -
! : 7 MR, FLEISCHAKER: This will be 3oint Intervenors® )
3 .
j ) 3l  Exhibit Mumber 20,
j g BY MR, FLEISCHAKER:
A ) Q éoui:é'y;iz give th;.s a title,vplease,.Mr. Hamilton?
X A ’('fva.tness n;;nil';.(;n) Wefll,m itm'ls a bathymetric'map
12 showing Monterey submarine can}}o;t in the Monterey Bay region.
: 0) 3 And 1ike the papéz: :B§ Mr: Er:aa;{\;r ‘Dr. Green, I can't cite
14 the exact :.tle of it, but I can f£ind it for you.
a8 Q That v,:&:l do fc;r the record.
6 ] (Whersupon, the document
o l referred o was marked
- '3 Joint. Intervenors' 20
19 for identification.)
) 20 BY IR, FIBISCHAKER: -
1 G Now there was another sl:i.de you featured. Let's
- 92 mark this as Joint Intervenors® Exhibit 21.
(\—" 3 What would you entitle this?
q A {Witness Hamilton) This is a map showing basement
) 0) 25 l' contours in the Mor4erey Bay Region.
"
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eb8 ¢ E {(Whereupon, the document
2 referred to was marked
3 Joint Intervenors’® 21 ,
4 for identification.
5 BY MR, FLEISCHAKER: _‘
S Q That's a nice one, 2
7 MR. FLEISCHAKER: I would like éo move Joint E
8 Intervenors® Exhibits 20 and 21 into evidence. §
g It MR. NORTON: No objecticn.
10 MR. KETCHEN: No objection. é
¥ MRS, BOWERS: Intervenors' Exhibits 20 and 21 are :
i accepted into evidence. ;
:3 {Whereupon, Intervenors 20 ;
" and 21, marked for ;
-5 identification, were ;
16 received in evidence.)
«7 BY MR, FLEISCHAKER: ‘
i3 Q Now my recollection is that those were ihe two
10 slides that you presented in connection with this presentationi
20 Is that correct? 1Is thexre another one?
o1 A (Witness Hamilton) No, these two are the ones
2 that relate to the matter of the evidence for Monterey's
o3 submarine canyon.
24 . Q Let's move on then to the fourth line of evidence.
- MR. HORTON: Could we give Mr. Hamilton time to i
y i
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A

get the slides togetherr that he's referring to and get them |
into the machine? - . . .
MR. FLEISCHAKER: Sure,

(Pause.)
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'K how you wast to prooséd fdentifying those as we go.

] at m end. Let's junt. cau th!.a dne Joint Intstvenors*®
, Exhibit mmbor 22. uu! couu {ou give £t a title, please?
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WitKESS HAMELTON: Wow I Nave & series of slides
that inciadsé mopsé and photographs and I don't know exactly

Shm N S e —— 0 H—r® Soq UE Venas £ 81w B 8T

Q mydw'en&oﬁhntandehatwuluuutime

A mmu ui-uéeu) well let's cali it, 'a-qtoan

;‘lmamuongm&sumzbrmeh- ;

' (l!n:onpcu. the do
pteviocusly referred
vas matkéd as Joint
IntiEvenors Bahiﬁit;

o 22 fot idtntiﬁaeiou,‘
BY MR, FLEISCHARERS " '

Q M. t

(wiciess Mamiiton) Oxay.

mmmwezmmmmumr

M&“WW SF avidence ar the locetion of |
dmummmwamwumm.
lmm.npthnhuelhopnuoawmm“rmu

Showm on ths map is the neardy resch of the San
Andress Pault esiteading dlagonally across the msp srea with
a grest pattern ob #he northeast side indicstisy Preaciscen
basemsat rock and sither en ungolored or a pink pattsra
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indicating Salinian baseument rock on the west side of the

apporea s 13

2ereyan

San Apdreas, and another paich of greez indicating Franciscan

ok

basenent rock zgain on the southwest sidzs of ¢he Sarra Hiili-

Sur Fault near Point Sur.

Alsc shown on uh“s map is the San Gregorio

.
S Y S g oy e v ¥
°

-

Fault extendiang southeasitward from ifs point of intercept
with the San Andreas near Bolinas exutending across its omshore

regicn near Pigecon Poiant, extending furthexr across the Monterey i,

. .
M " . ar?

‘Bay regidn and across Monte ey Cazyop and, finally. going inﬁdg%»

. N o “ . ' » . . o1 :—
an h,ea where it splays iato several fzult branches in the Pooa
:egion betﬁaen Point Lokos and Point Sux. . * y i

rese several fault branches int.c which the =

=

.
.

4
.y

main San Gregorio Fauvlt s e identified as the Chuxrch

g
f
e
O
£
H

o

&

Creek Fauli, the Pale Colorado and the genaral Sur Fanlt gone, i

-

but most notably, the Serra Hill Fault.

The next slide that I will show will be &

Rl

TN AT Eieve emsiMIL A_G emWi W A et vm My o

detail of the area, a more detailed map in ¢his .regicn .

[ 2 e} LTI A - e dem b .
The next sla can ke idowneifiad oo onse telken ;
,
. .
e - Y we ST MO -y =9 e, 1 oy & ) P 2t 7 Cod - . 2 3 Jde
frcm Craham and Dickenzcen ln chgir 2978 pubidcotdza, and id

is a map showing the faulis at the w<outh and of. the sSan
Gregorio Pault Teone.
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' aré;iﬁ this area, sometimes referred to as the Carmel Canyon

Seoeina
. Fault. And these, in turn, reach the shoraline in the xegion -

‘of Palo Colorado Creek and in the region down around Hurrican

i

H
L
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e
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s - . - L . . o8 EXLE

R R

5030

Exhibit Number 23. . i

(Whereupon, the document

previously referred to

was marked as Joint

IntervenorsﬁExh%bit 23

ot -

foé.identificat;on.)
WITNEés HAMILTON: This map shows essentially ‘-ljl
the coastline, it shows the brown line and one can ié;;tify
Point Sur, which is the prominent locator feature in this
a¥ea, and Point Lobos is farther north up'the coast.
It also shows the principal splays of the San
G{?gorio.Fault Zone* as it ;omes onshore east of Point Sur,

a

The San Gregorio itself is branched into two branches which

- -

Point north of Point Sur.

This éiagram was prepared to illustrate one

of the factors that indicates why the major -- vhy, let's say,

PO U ¢ S

any.major slip that may exist on the San Gregorio Fault farthen

north cannot very well be taken up an the Palo Colorado Fault

or the faults in that area because the map shows that the splaﬁ
of the San Gregorio which extends onshore as the Palo neet :
Colorado Pault and the Church Creek Fault, those faults each

terminate to the south against a major cross-fanlt cailed the

o 3R —swaa

b S e o——— R e xw .

- -k 3 ae
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Willéw Creck Fault.

So if you're trying to get a larxge amcunt of

D

lateral slip that may exist at the coastline farther south.
somewhere intonthe Santa Lucia Mountains, vou £ind that
you're essentially.cut oOff étAthe Willow Creek Fault for
moving that kiqd of lateral slip farther into the mountains

o the southeast.

.

The diagram also shows that siip, howaver, could}’

extend from the San Gregorio: Fault Zone into the Sur Fault

Zone, and particularly into the area where the Serra Hill

Fault takes off. Or, if you wanted to pick an intermediate

point, you could assign some lateral slip to the Rocky f

Creek Fault as it's called in this presentation in Grzham ¢

and Dickenson‘'s paper. ' |-

So our three major splays are the Church Creek,
the Palo Colorado and the Sur Fault Zone, in general. And
the Palo Colorado and the Church Creek seem to come to a "

dead end here at the Willow Creek cross-fault:

] .
- 2 VOemm—epa—— ¢ = . v T

Now the next slide that I will use -~
BY MR. FLEISCHAKER!? :
Q Excuse me, I was just wonderiag, are the Palo .
Colorado Fault and the Church Creek Fauié as linear as the
look on that representation?

‘A (Witness Hamilton) Yes, those faults -~ in

fact, the Palo .Colorado in paxticular but part of the cﬁurch
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Hurricane Point to which T am pointing herce, and it extends.
aléng a soxewhat irregular trace acrxoss the Point Suw onland
area and is mapped ©o g¢ to a point somewhat south of
Pfeiffer Point, where it then again extends offshore.

Now there is a braided-locking system of faults”
shown cn this maﬁ. That's because the Sur Fault Zone is
an old fault that includes éebéral éifferent breaks, some of
them apparently thrust faults with the raéher irregﬁlar
trace that Dr. Jahns describe last wesk as characteristic of
shat kiné of fault. But the Sur Fault in general sort of
follows along the west side of this zcne of several faults
from Hurrican Point to scuth of Pfeiffer Poiat.

. Now the next slide I would like to xefer o
covers the area generally wheré — setwéen where the Palo
Colorado Fault runs to seé and about Point Sur; and that is
a depiction of a very detailed complete Bouguer gravity map
that was prepared by amgentleman naned Wocdson from the
Naval post~-graduate school and reference has bgen made to ‘chat
map before. '

The thing that it is particularly useful in
showing is the extent to which the main density contrast
represented by the juxtaposing of rqcks on one side versus
the other side of the San Gragoric Fauit or the Serra Hill
Fault but it does come in right at Hurricane Point.

TF we aovld go to xheat slide now.
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(slide.)

This weuld De identified as a completa Souguer

.

gravity mep in the region from Point Lobos to Point Sur :

taken f£rom VWoodscn.

B .

MR, LIEYISCHAXER: Lei’s mark this Joint ;
Intervencrs' Rizhibit Numker 24, aad waat was the title :

again, please?

-

WITNESS HAMILTON: It’s identified on the

e

figure as Complete Bouguer Anomaly Map, Poini: Lobos-Point Suxr

Coastal Region, California, Data from Woodson, 1373. L

{Thereupon, the document

v 1 4

previously referred &6 as . ]

Joint Intervenors! Exhibit

»

Mumber 24 was marked for

identification.)

st am Son e

4

«

WITNZSS HAMILTON: Shown in this map is a

r——

brown line that indicates the coastline ard, again, we hava

o

=

Point Sur near the southerly part of the mag,

"

Hurricane Point,

the area wiers the Palo Colorade Canyon and FPauvit enters %he

coastline, znd Point Lobos just south of Montcxoy Bay at

the north end of the map.

The hlack linzs ara contourad valuss of equal

conmplete Bouguer gravity as deternined by WNoodson. Ifad finally,

the red lines are fault traces that include

o} - - b .
the traza of tas

fault coming from the west branch of Carmel Canycn and

[{
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extending inshore at fHursicene Point as the 8exra Hiil Fault
jcodscn. The Palo Colorafo Fault on land, the
za4at Dranch of the Carmal Caayon Fault and two alizraatiive -

tracas that have bezn propcsed on the oifshors for the join

iy
.

netwazan the Carmel Canyon and Palo Colorxado areas.

.
- - . ae o
» .

ene cf tunes2, the more wastexly, is that mopped

>

by Green in 1973. ‘thz more easterly is the ona proposed by
Woodsen Zrom his cwn intexpratation. '

a

] Green's data was based on seismic reflection
survey and I tend to prefar fthat as thz most likely choice.
In any case, they come out at the same point ak either end.

Now the significoncs of this map iz, in parti-

culax, that you can see a sunstuntial bead in the vattern of

' - - .
. D]

‘gravitzy values which shews that the main Fault boundaxy that

- . v

yeu would pick fxom a gravity mup dezs, indes=d, corvespond

to the Serra Hill Pault, it doezn’t lie scmewhere west of

it nor scumevwhere cast of it.

»

+3
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e
0
pe]
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p
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aolcgic map thai: covers
approximately that same ragion or a liitlie larger azen;

and this was bazed in part on Gata published by “Lrask and

. S - o 1. o a8t
Thiz map ayain shoews the odashline -
.
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5036
BY MR. FLEZISCHAKRER:
Q Excuse me, Mr. Hamilton, let's mark .this as
Joiat Intervenoxs Exhibit Number 25, and couls you give it
a name for us?
A (Witness Hamilton) It's essentially a geologic

map of the coastal region batween Pfeiffer Point and
Soboranes Foint.
(Whereupen, the document
referred to as Joint
Intervenors' Exhigit
25 was marked fox

identification.)
?
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" « -

Now this map shows, the coastline. It has a number

.of different colors on it wailch correspond o differeant

geslogic tnits,. ' ; .
’ The most important boundaxy on it is the Serra
Hill Faulit nemher within the;Sur Fault syséem which éenerélly
separates tﬁekcrystalline and graratic rocks of the Salanian
granite andé thé éur metanorphic serieS*rocks.én the ﬂbrtheast
from a serieg of Fﬁanciscan baéement rocks that are iocally.v
ovarléin by rocks cf Upper Miocene to Middlie Miocsne age on
the southwest side of this‘fault‘system.

New also shovm on this map is the Palio Colorado

ﬁaﬁlt and the Cﬁurch Craeck Fault. The Palo‘Colorado Fault

locally separates the Salinian crystal rock f£rom Cretaceous=~

- age sedimentary rock, so it is a €airly prominent boundary.

The Church Creek Fault chiefly iies within
Salinian basement rock.

But when we get down to ¢the Serra Hill Fault vou

sece we separate now the ~- particularly the schist ana.marble

of the Sur sories rocks from the Middle and Upper HMiocene

age sedimentary rocks.
The Rocky Crezek lineament or faultmlieé altogether
within Sur geries rocks and cowxas cut at é point that is
uopogr aphically prominent at least callied the Pixﬁv Bridge,
so this fauli: does not separate pazti

types, unlike ‘the Serra Hill cor hhc Palo Colerzado Faulis.
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Now the element of evidence thatis of intexest

here is that within this series of U Upper Miocene rzodcks.

generaliy called the "Santa Harguerita Fommation o maps that

;e have but eguivalent in time also to parts of the Pisma -
or the Sisquak Formation further south, within that rock unit

there are contalrea a very distinctive series of bre ciza . &

which are fragﬁegtal sedimentary rocks, and those breccia

3 "

are dex ived Erom -~ apparently from the Sur saries lithologies

+ oy .
N »

that lie immediately across this f£ault to the northeast. :

. s
. ., .
v o £ “ .
. ” » - N

So the actual appearance would be that thease

~ N «
»

-Upper Miccene age rocks in ithe blue area southwsst of the

cqs C . oo .
Serxa Hili Fault are directly derived almost in placa fxom K

the crytalline rocks on the other side of the Serxa Hill .. -.

L
.

Fault.
Let’s go to the next slide,; pleuse.
(slide.) .

This now is a view that shows the wffshcre aspect

v

B e

of the Sexrra 1Iill FAult Jooking northwest rom Hurricane

Point. The Serra Hill Fault lies under the gceaﬂ'along zhe

.

course indicated by nyv pecinter.

P

And nmaybe for your convenicence the next four ox

[} . -

five slides are all photographs, so I can’t really Gescribe

them except this one might be deserilked as ihe wiow zozth-

a

N v
we

IJA

oL

west out to ses from BEurricane

Q “Cdn we just nvmber these 26-A; B, C; and 3, and .

H
r
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5039
name them as you go througn them? This is 2€~A.
MR, HORTOM: IMrs, Bowenrs. these are separate |
exhibits, “they are not attached to each other. I don't )

think it°s appropriate to make them A, B, C, and D, and I |

. don't see anything to be gained by &oing i% othexr than just
successive numbers. )

If <hey were attached together I would agree, dbut v f‘

they are nct. N . ‘?;Eli

. MR. FLEISCHAKER: OXxay. Your 1o§ic pravails. ‘

(Whexeupon, the docﬁment

roferred to was marked

Joini Intervenors® 26

14

5

16

-~

WITNESS RAMILTOM: In fthe

have a view looking ouvt across the--

BY MR. PLEISCHAKER:

for identification.)

£irst of the serias w2

™

Py

Q nat are we going to call th
A {Witness Hamilton) I wetld suggest "View Neorthwest

fxom ‘Hurricane Poini across the Tracs: of the Seirra HLlL

.

TAule.™
Q Okay.
A Shown in this rather sesnic view is a large ofi-

shore island and you can clearly see with binoculars that this
is composed of maxble and gchist rock that is characteristic

2

of the basement exposurs +hat lies ncriheasi of e H:rra
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el i Fill Fault immediately ons ore te your vight,
. . . ) $
o Across a chanuel of no exposure ¢ne sees a badided -
3 sequence of rocks, and I thipnk the wadding may be visible

0
-t

»
Ny

followiag approximately +he orientaticn shouwn by-my pointex.

v

Ao b A (helamiw el S S wemay tewa SeeRme o Swesen fe

' 3w
5‘ And the white lcoking exposure wiihin these rocks is a ;
G sedimentary depigit that is degived 2f roci types that are ?
1. identical 1igﬁology’tc these that lie across fhe Sexka Hiil :0J2ﬁ%?
S Fault. ¥
¢ “So this is ﬁagt of a rédogqized formation of

w0 il Uppar Miocsne age somevhaxe between maybe five ?Hﬁ en million’;

IiJ years ola that is wompesed in part of a talus~iika accimula-

12 “tien, *ock Zragments gor;w 2¢ fxcm this tyne of rock itarrain. kr

" Next slide, please. ;;
:

o} Mr, Haml'“oz befora vou mova on on that, what T
_ 4 Py

¢cz ot of that is thal these x»ocks z2re basically ithe sane..

- 48
16 They are Jpper Miocoene rock.
e
- A The rocks on the southwest side of ths Serra Hill Sl
14 . %
‘ ‘
rock == . i
&6 4
s . |
1 Q the same a5 the one on the otaer sida over there? ﬁ
b} 1
‘ . {
20 A This is a sedimeontary depesii made up of fragmeats
¥} . . €
1
,e of Tock iancorporatzad in 2 sandstone maltrix, and { cive Jragwames i
Lt
i
- ’
22 are derivad from o hasemant rock, paxt of an o2 2.Q a:#“u'17509 ;
2 ;
¥
- rock mass .that lies across the fauli. So that tha litheleogy
ast
iy of any given pisce of a fragment of wack fxem this formation
&L .
is the sar: as the iitnclogy 27 a pizce thal is eseckad off .
23 . ;
' [
i1 .
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to my pointer. It's a very ought mack {eposit

-

Ja

angular fraguents malaly of =his white wryshailine marble

and black crystalline schiist that i3 inonrporatad in o matrix

of sandstone and lies
Marguerita formation.

9] Letfs identify that az Joint Inwazwveaors? Buhikix

Munbher 27.

{(irereupon, the docu.ant

referred o was nar.zi

Zor Ldertificziioci.)

-

Did vou want to glve thalt a shorwe Litics

vl ra - .'
¥olea of Cantn

A Well, I think we

wenl e}
Marguerita Fermaticen Saélm&nhﬁiy Bracsia ab Durrlozne Palns,
O Ckay. _
A Next slide, plisase,
' (s1ide.)
This is a visy Jovaverde- TL is T gracs o TLEw

northwast and down f£rrom Muzrisans Fonrdi

e } , , . - ?
i
§ 5041 i
i .
§ the parant mass on the ovposite sife of ‘the TFaul:t, ‘
2 0 Thank vou. i
2 {8326a.)
4 whe following slide 13 a view noxih-roreiwnst ’
5 along the tedding of this Wpnarnr MNiozzne sedimentazy bhraocia, e
5 You see that it's Jdipping nearxly verticzlly ag shown parallel ’
.
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the Santa Marguerita foxmaticn sands ro:w what wight do
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% ) wor & ydn » .« e e m e et 2;“

2 dount I..,x»"x'eno:ES' Suniideis "iusner

A N ‘ (Thersunon, "ag dodument
i ,
t .
!

. ralia; "”'*wi Lo was marked

~o 0w Tyannd 0w r e p s, T
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24
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G Joint. Insermmonst 28 . L 2

h - for identifization.?. -
) ie
p

& 5 This illustrates thal w2 do have a seiimentery

i s

"

C

9

sandstone deposit on the rock that is

10 " +he wrock formation which includas the

illustrated. < ’ o

s
>
13
]
2 pIdd 1 1 5
12 M l‘e st l(s‘i« F p.-eaa'_.
T8
1]
3 o -
2 i {81ide.)
i
4 1 The slidie shown hexe is a dotailed view of marble
]
i5 I and s chi st fragments contained within the up jHocIne
- 13 . 3
E 'I‘ ) » ‘ Ll !
g ; sedinentary Jareccid. :
¢ M
: :
; e
' Q Let 3 designate that us Joint Intexvenoxrs’ 2%, .
17 i : . prpe
T
. 12 ihorecpon. the Jdecuvsent :
e . referred o was markad
~ |4 - .. . . L %n
. 20 . vooan Joint Invervencre’ 0
21 Hop Adentificaticn.)
22 0 Cen you ciwve iz a title Zuox that; plecasn?
‘N . A I think e words § de% spolie would ba the titie,
>~ 25 -
22 MES. BOWENS: zhacis the zed whing Lo nieln
a WITNESS BADRILUON:  whiet sbem: ds n o grrlotvtiss 8 i
0.‘ 25 =t
!
! .
b :
«l
[ 23 »
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hammer showa here, and this is the handle whieh Z
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2 fool long, showm for scale, And that is rasting zgainst

these whits aryvstalline marbis, very aagular Lragneate heve

2 that make i p a iarge pari of ihe composition of +his vory

tr
pats
}J.
n
s
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5 Ané also incivied are tha danker angular fragments'|”

~1

wiich are. crvstalline suriist that 15 wmlzed with the merble
S in “he par;nv basement: rook across the ifault.

: I_have I thiink one further slide of this.

ne ideatifled asView of Steaied

]
=
Pe
4]
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HE
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Ha

¢ht
bly Rarieheagh of -he Serxra HilL

J2
ford
a1
[
o
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b
0
nu
N
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[EX
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g Fault." ' - )
y Q ' %hal’s Joint Intervencrs® B:xhibis Wuber 30,

e

- Giheveupon, toae doc ‘nent

[+

-~

rolarired vo was marked

&

5 . - - o puam e %
as Joind Iatervencrs? 3¢

i7 @
. « four ddentificaiion,,
| -
53 A hgain, there is 2z geclocist®y hewrer saon for
o~ "}‘ R

scale, and this is il abent one foct, correspordig to e

“andie leagth. This g2lids shiows nock of cempositioa that’s 1

- ————

/
22 identical o the coemoegiticn of the selimentziy breceia thal i
ag I is sevarazad inmediately acress thoe Sewwa NIl Yauwlit fxom this
ad erystalline basemant rood auposura norih of Durrisane Point,
ot N « . -
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; {8lide.)

2 This must be 23, Bxhibit 23. .

3 Once again heré f pinpoint where our major *
4 westerly branch of the San Gregorio Fault runs onshore and it .
5 is only from a branch in this region that a trxace 0f the San

G Gragorio Fault:could extend o%fshoze again and thareby go *
7 on to jein with the San Simeon Fault located offshore farther
3 to the southeast. ‘

9 The othexr branches of the San Gregorio‘are con=-
in strained {0 stop essehtially at the Willow Creek Crogs-Faull
i1 and at this point, at Hurricane Point, we have this xock in
12- the sedimentary section of the scuthwest side.of the fault
13 derived from a distinctivz rock on the northeast séééaof taa
i4 | fault. . A

. \

15 this I feel constrains the possible lateral ﬁéya«
16 ment of the San Gregorio Fault to no more than a fov kilo-
!?‘ neters of movement in thz Poini Sur axea and perhaps you «an
ie add a few kilometers of movement on the Chuéch Crazel and
T the Palo Colorado Fault to add up toc probably no more than
a0 five kilometers of movem=nt to be expect2d on the comoinad
21 traces of the San Gragorio Fault heading south inzo thds
22 coastal region. And that is the fourth of the consitraini
23’} pointe that I have identified as xestricting the lateral
24 sliv on the San Gragorio Fault to not moxe than 20 ani
25. probably more properly abcut 10 kilometers;

- '
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ekt i ‘ MRS, 2MWERS: Mr, Flaischaker. we haye Joint

is
»

(. 2 it Intervenoxs® #xhibites 22 through 308. 2re you asking that '

B e s AN % ARECALE TA NS M. £ o, ¢ ol - -

5 MR, HQRTOH: No, objection.
: G HR. KETCHEN: No objaction. . )
".: . : C, ce s - 14&
. " MRS. BOWERS: Joint Intexvenors® EXhinizs 22 i
) . . . S

a through 30 arz now admitied into evidencs. ’ T

"

- g : : {Whereugon, Intervenors'® R 5
' "G ' ’ 22 -~ 3¢, previousiy ‘;},
. . T o« -t
. . : marked for idantiiicaiion, .

i : . ’

. . were recaived ir a'-rlaence.1 :

vl o s

- ’ 3Y MR, FLEISCHAKER:

Q:) 0 Mr, Hamilton, I'm surs wou have ideniifiizd 4t ot ;

€

5 least two ox three times in the zecoxrd but for ny noctem, lan

' e see if I can get the name of this rock.

e wan

As I undezrstand ik, the thrust of this last line

.

i
L]
LA

! - - - L) . ) s 4
: . of evidence was that vou had rociks on the southuwsst side of
15 . . »
® » »
— q: the San Gregorio Fault which apparently. by yvour iatorpnzita-
5 20 tion, were dexivad from xocks on the northeast side of the
o o’ X
; . fault.
- Yhat do we ezll those roelks?
"o ) ' . i
(:> 4 A {Witness Hamilion) Well, th2 wo<i that iizs on i
. the northeast side of the fault is pant of the Jnliunisn
) ] - . o 8 =0 - - - . i
o pasement and it’s a part identiflizss ag the 3ur Sariss t
@ = :
~ . ‘ . ' .
' i
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T

1is area, are comgosad chiefly

u

metamorphic rock which, in ¢
of marble and schist,
Q And on the southwest side? .

-
[
<

A On the scuthwest siﬁe immediately ﬁdjacant 2o the
fault are rocks of the ﬁpper Miocene -Sauka Marguerits forma-
tion and while dominantly of sandstorne, that rock does con-
tain beds interbedded with the sandstone of sedimentary

\ ) -
breccia consistiné deminantly of fzagménts of'q:ystalline
limestone and schist identical in lithology to the rocks o
that make up the Sur Series basemsnt rock acdross éﬁe fault 1;”%
£o the northeast,

Q And I believe at the end of ycur statemsnt vel

indicated that perhaps f£ive kilometexrs of movement were

S

.
-4
s
.

taken up by the three onshore extensions or possible exten-

sions of the San. Gregorio. Is that coxrect?

A That is my estimate of the prebable maximim in
that area at the very south end of the San Gragoxrio fox y
. 4z
lateral slip. ’ ; {
Q llow much of that were you allocating to the most’
)
westerly extension, the Serra Hill? - |
‘A Viell, that’s a very qgualitative judgmant. ‘The f
j
{

geomorphic suggestion of right cffset which is maest pronouncedl
on the Palo Colorado Fault suggests that during Late

Quaternary time we might have had something o

i

a " kilomeier of right slip on i%, and one mighi iwagine a
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ekl 1 similar amount on the next Sault to tae northeast, the Church )
O 2 Creeck Fault. )
' @ 3 | S0 the remainder would be~-~ If you took fiva kilow
i O i meters as a nomin:al figuve, 'tl;aé zenainder would ke two oxr g
; 5 hree kilometers. )
i
% 5 I think the geologic evidence does no: rveguire or K
: v - even suggest any lateral slip on.‘/ the Serza Hill .T:'auult, , ' L »;;;;;
g at least since this Upper.lﬁ.ocene time. ) S
. 3 Q Could you explai}l. your theory~- Excuse me —-— j}our
.o i interpretation as to how these fragments from the Saliniaz;"
' 01 baéement were embedded in the sandstone.? 5‘:
f - . A Yes. | ' :
], @ ,3 + is nmy opinion that they vepresent a kind of a
% ,mv - talus oz.." dovn-zlope deposit of rock that Ras essentially .
; )
: 135 broken off the.rising block of the Santa Lucia MountainS,
' ;5“ probably in response to uvpward movement along the Serrza Hill
. ; 1 Fault, forming an ovarsicepened sicpe vhich, Lrom time to -i:imcaE |
3 wiil give vay and create rock slides or rcck_fa-.lls that would ¢ h
. 5 have falier into an accumulzied basin of sandstoi:e or sand :
3 L,
: ; ;zf&‘ during Upper Miocene time, * i
o1 Q How much upward movement do w2 have at the Zault?
- A ¥ dca't know that there is any good measure of |
O 53 how much the ?pcs-:r Toverent is in that area aesr Peint Sux. ;
3% I ”i:hink that some of the reofexencss mentigned Tigurss 0f —- . ‘
(’ ' 25 minimum figures of on the ordar of 1.020 or mome houcands ‘
) “
! ;'
: .
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3

wera dominantly vertical in that area, because the slicken-—-

0] Did you attenpt to make any measurements or make.
any determinations 2s o the veztical offset along the
fault at that point or its can~land extension? '
A Wo. We examined the Fault, and the evidence of i
movernient along that fanli clearly shows &hat the most zecent
movements, as wall probably as those in the geclogic past, ; .
: g
1

siding and shearing of the various shear planes within the ‘i o

Serra Hill Fault typically axe obligue, fairly steeély’dip- -

ping fabric elements. So we looked at that. But the evidence
really isn't tcherza tc¢ tell you what the vertical movement -
might have been, other than that you see a high a?andard
mass of salinign rock that lies in the onshore zregion and ‘

it's adjacent to a basin accumulation tymne of rock at the

=

seaccast.
Q What is the source of your information that the
vertical novement was in the ordex of thousands of feet? -
=
A Weil I think that opinjons hava been offaxed by

varicus people who have also discussed tha geology cf that
area. And without seeing the references hefore me I'm not

exactly sure which ones were which.

.
e comprimons e . £ me -

The two main gzologic maps in that radon have

-~

been prepared by Gilbert as a Ph,D. thesis at Stanfexad . !
>4

University some years back. And by ¥rask as a publicaton .

for the University of Californiz back in aboul
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. ' |
: wh2 1. Q With respect to those three extensions, or ;
! ’ ’
a Q]D 2 i possible extensions of thé_San Grigorio: the Serra Hill , 1 .
QZD 3 i the Palo Coiorado ané -~ what was the third one? }
. <:) 4 a -The Church Creek.‘ .
5° Q - With raspect to- each of those what is your con- ‘ Qﬂ
; 6 clusion as £6 the sénse of movement along those faults, the [ ‘?‘
) . i -
i 1 7 predominant sense of movement? | ) B ;'fé%
% a A I!don't have direct knowledge of what the sense : M&Eﬁ
o ' ‘ 4 ‘ : N
é | s of novement on the -- the predominant sense of movement.on XMZEQ; }
: C ) SRR -
| 1 the Church Creek Fault might be. The Palo Colorado fault I f..{ﬁé
p - . . ' . ‘Wg
§ “¢ think has fairly clearly moved‘ﬁp on the northeast because é? ;
5 <2 || © it sets crystalline basement rocks against Cretaceous age g 1
.
g i3, sedimantary ;ocks on the southwest. Additiohall&, in izs 5
% Q]!) T4 ggomorphic form inland it shows evidence suggestive of sone
‘é i5 right lateral movement. ‘f_
: . ‘5 ) The Serra Hill Fault and the exposure at
| 17 Hurricane Point certainly sets crystalline Lasement rock
. against basin type éedimentary rock, and that the crystalline ;
. !
g * -9 rock and sedimentary rock extend to some depth is suggested :
Z 30 by the nature of tﬁe gravity ancmaly pattern that was mavped
i ‘ 2% by Woodsocn, shown'as one of my slides. ’
5o g What is the'predominant sense of movement on the’ |
{7/ . San Gregorio as its mapped across this HMonterey Bay and '
- o !
25 northern land partsrorth of Monterey Bay? ‘
@ - A ° Well, if my Ligure of abonkt 10 Xm c-i.; »ighit lateral
) il
it

. N - . . . © e M e
‘ B e ] o s - mes = 3 3
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wh3 1 mcvement is correct, then it is predominantly a lateral slip
' 0 2 fault. Because I'm not familiar with evidence for more than !
<i> 3 about perxhaps 2 Km of vertical offset along that fault, as ‘i
<:> 4 fcf example in the Piceon Point region. é_
5 Q  Well is it your conclusion, then, that the ~§‘
. 4
6 San Cregcrio is primarily riéht lateral? ?
t 7 a Pzedominantiﬁ, but not solely a right lateral .é L
8 7 strike~-slip fault. ) é ,;1 RN
) 9. ) Q Are you prepared to categoriée the Palo Colorado ’
T3 és a predominantly right lateral strike-slip Ffaul&? i
: ' . ¢
' A No. ¢
~ z
2 Q The sense of movement that you ascribe to the § .
- 13 San Gregorio, would tha% be consistent with calling it a ;
U o ﬁ L
~4 high angle reverse? . 1
5 A Excuse me; witn which fault? . j
' ‘6 Q With the Falo Colorado. {
k]
7 A I frankly can’t remember whether it was a reverse i P
8 dipping or nearly vertical fault in the one place whare one ; )
‘ ig can examine its orientation. I think that it’s nearly ;
; ‘0 vertical. So that makes it a high angle faul:. “g
¥ " Q But you can't recall w@eﬁhe: it has a reverse ~-- ;
2 & strong reverse component, Or any XeVersa qomgonent? . E
\_3 a3 i A I think thore’s verxy little, if ;n;, in *he
o éxposure that's available for examinatich,
{
Q]' 2g }; Q Have you examined the San Gregorio in its onland -
) ; ' .
(] - )
i .

= " = i T =
T N < — - -
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portion near the Santa Cruz or Davenport area, particularly

<
L3

the terraces there?

{ A I've examined part of the texrace area, and also
fthe places vhere it is exposed in putcrop in the seacliff
énear Point Ano Nuevo. I've glso’exgmined the offshore
; records that were obtained aiong that reach of the fault.

i Q What conclﬁsion!do you draw from your examination
of’ the terraceé with regard to ofifset?

A - My conc%usion has been that the térraceg soutn
of Point Ano Muevo are Sssgptiaily'uﬁaefofmed by favlting.

Q How about- noxrth?

A There I haven't really studied the texraces much
beyond a ée& miles north of Point Ano Nuevo. . In that reach
there certainly are sevaral fauvlt offsets of se;eéélﬂfeet
dimehsion of the terraces. And there's also was I would

-characterize as some aspect of fault line morphology along

some of the traces of the San Gregorio fault.

Q You personally haven'’t exzmined thai, though?
A Yes, I have exanined that area.
Q What conclusions have you drawn with xegard io

the recency of movement up there?

A Well the faulting in that area clearly rosit-dates
the time .0of the formation of the lowest emergeﬁt tarrace
which is offset in sevaral places.

Q What is that date?

[ PSL e
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A Well I don't remember now what the moSt raceatliy

assigned data ¢o the ags of that terrace is. I can cit

work done by oihars which show that, for orxample, there
; . ]

is a younger stream £i1l deposit that is incised into ths

youngest tefrace that has keen dated at z2bout 10,000 yeacs.

and that is offset by the San Cr corio fault in that acea.
"+ Q . TWho axe thcse workers? < ",

. A Well severai paople from the U.S. Geologiaal

éurvef have worked in that area. And in the time since

«

Dr. Jahns and I worked there I know that Gerxry Weber of the

‘University of California at Santa Cruz has worked in there.

. wn 2w

Xen Lajoie has worked in that area, fwom ithe Geolegical

Survey. And sore of his co-workers I kncyi have been achive

. PR

in doing work toward dating the terxades. .
*Q Now with respect to the-- Have. you any calcula-

-~

tions with zespect to rate of slip on the San Gregorlo:

A Well vou can take my figure and vou can divide

R
o

into the age of the xrocks that we’re dealing with. © You

can come out with aleng texm rate of slip on that fault.

Q Do you have a rate of slip in centimeters par -car

.for the last hundred thousand vears? ~ Have vbou done thalt
. - Y

v
.

tind of calculation?
A No, I've not dona that for the San Gragcesio

fault. ) .

B‘I
©
~
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|
3301 t kind of calculation? .
O 2 A . Yes, Ifve heard that they have.
Q' 3 Q Are you Familiar with the figures that they come
O 4 up with? ' .
5 A A fiéur\_-- .
5 MP.. NORTOM: Excuse me, Mr¢. Hamilton. :rhe ”E !
7 question is: Are you aware of the figure they have cocme up E : }é{;g
8 with? fThere may be some objections to these questions that ; : ‘\‘
) 9 wve're getting into, ;o T would like to know the answer o ’ A
10 that gquestion. v- i !
i1 WITNESS KAMILTON: Well I have it on hearsay as ¢
i2 to -~ | | "
13 MR. NORTOIM: X object, then, as to hearsay
@ |
\-) 14 mzml;e;'s : Mrs. Bowers. Either he knows tile numbers or he
if‘; doésn't know thenm. Or if there's a papexr that has them. ,
. i6 But I don't have ‘any idea of the depth of this iaearsay, if
17 it is hearsay. He didn't g2t it from Weber and Lajeie, I
18 don't think. | "
19 MR, FLEISCHAXER: I don't think that's the ktasis
20 for an objection. If Mr. Norton wants to bring out in his ;l
a1 redirect “that there is some certa:?.nty: wizh regard to £hese '!
22 figures I think that's parfectly permissible. But I think ‘
;i] 23 it's customary in these hea.‘«:z:.r::;;s for witnezses to xefexr to
24 oral communications cx discussions that they'vs had, and
@\ 25 " qualify.




&




[

Sy s . @ree
.

w7

) @

PRvEI

“l

 emeemtc oA mema. e

' 5056

i ¥
{ MR. NORTOMN: <That mzy well be if thers ic sui-
2 diciaat foundation., But so far all Ifve hezrd is the word
3. )t ‘heaxiay.”
s MRS, BOWERS: I éidn’t heax the éirst couple
5 £ wox: s in your respopsa. You were asked if. you were aware
6 " ofthe figures. «
7 ©  WITNESS HAMILTON: I'm afraid I risk conf;sion !
g .0% what . might have said if I itried *c recall exactly what ‘é’
S I aid say. R . . ’
10 I have seen a citation ?hat is inecluded in a2t HE
11 leasl one oi the papers in this voluxe that was relaasgd by
i2 tﬁg Htate ccvently, to an oral communication to the author

i3

14

15

i6.

17

i8

19 .

20

A

22

23

et

this calculatlon, .
MR. NORTON: On that basis, Mrs. Bowers, thats
incredible hearsay. And I would objact to the recitation c.

those figures.

MRS, BOWERS: Do you want to rxespond fuxths:,
Mr. Pleischarer, before we xqie? :
MR. FLEJSCHAKER: #ell there’s a refarenc/ in
this document here Whic§ is a Statae zeleased docamcsl. 1
Apparently Mr. Hamilion is awarse of #he citation 'tf&reéceﬂ )

in one of these state documents. I think that's o porfectls

@

relizble document.

MR. NORTON: Nrs. Bowers, the refzzcnce is there

"
" ed- B2 TN KN

—— WS N el
.

-

o .- M
s

<
-

= ooy

2T

¥aas . rew

ar
M

Mmos

.







whk 3

O O

EEE RS RN Y S

Jr.

»e

USSR

Pid

-

12

13

14

ui

16

17

13

&

-
R

3 mmaee e - [ " . . e ek s e ow @ e B LR LR

[Ty

as to hearsay.

MR. FLEISCHAKER: Hearsay isn't objectionable in
an administrative proczeding.

MR, NORTOM: Well,rank.hearsay is,

We have a document vhich evidently has a citation
by an author to hearsay from another person.

‘Mow Mﬁ. Hawnilton is being asked if he is somchow
familiar with that hearsay information. And it's just too .

»

far removed.
I mean Mr. Fleischaker X hope is going to call
witnesses to this hearing sometime, and I would hopw that his

witnesses can testify to these thingg, these hearsay conments

"he wants to get in from some other source. But to ask our

witnesses if we have heard second, ythird, fourth-hand

) heérsay, and then, What is it? If he's got a number in

mind why doesn't he jﬁst postulate the guastion, Will you
agree with 'x' number as being possible; ves or no?

I don't kaow why we have to give his hypothetical
number some sort of weight by going this route.

MRS. BCWERS: Mr. KXetchen?

MR. KETCHEN: I thirkwe've gone far afield. I
think it's a sinple gquestion. The gquestion was, Ars you
aware of something? The witness answer and drug in the term

"hearsay." I think a simple yes or no to that guestion avoids

the problem. I think the witness is rerfectly capable o

.
Sammesmve ¢ v weo b
¢
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5 wh9 o answvering whetha2r he knows or not this information. - i
’ '3 . o : é
{ 0 2 It's not a questicn of heaxsay: it's & question ,
; (:) 3 of whether he kncws cr not. I think this witnesz is capable é
' :
’ <:> i of tellingus, in raspcnge to the gquestion, whether e knows
f L] ) ] = ‘i
i 5 or not. i
4 .
! 5 I think we're off the point if wdre talking about
' . .o .
1 2 i{. heawvsay. Maybe the next question will be heaxsay. But I } N
) A
1 . = . - . . . 3 o <
3 don't think this has anything to do with that kind of an
> : t
9 objection. -
] 50 MRS. BOWERS: Well I think the witineszs identified-
t
E . £ "5 .
\ i1 the source of  his knowledge. i T
N . ¢ -
s : 2
; i2 WITHESS BAMILTON: In fairness, I guess, to the |
H] - . - ) .
8 13 gquestion I'd have 40 say that the article to which I was
: ]!9 14 referring actually contains. two diffsrent citations of i
; 15 evidence of the amcunt of lateral slip that hag ocoyrred on
i 6 the San Gregorio fault. And one is determined directly by A
i a7 the aunthors, apparxently; the other is cited by them a&s an ,
' . . -
‘ '8 oral communilcation from somcons elsa, |
1 -
i ’ i9 MRS. BOWERS: Wall the best evidence rule yould
{
M - * . L] :
HE, 20 have problems with this,” I think. 3
i v - N ‘1 -
i = . —
g ye Let's go back, Mzx. Flaischaker, to your posing a ;
) o - . - - » ;.
n question similar to what lr. Noxton suggestes, znd that is,
S 23 ‘ taking those figures, if this witness has an cpiunion as £o the
4 correctness. :
) , ' ¥
; Q]' e - MR, FLEISCHAXER: Well that’s noi tlhe only purpose.
; v PEAL TR !
PR |
¥
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of the question. I mean, the ¥igures spring from my head,
hypothetically. Thera needs to be some foundation '‘for those

figures. And I was laying a ' foundaticn by questioniang him

. «Tae DN LIV A IPABCOTEA b e e,

about other workers' estimates of the rate of siip in that

area, And then, of course, the following question would have
had: tc be, Do you agree or disagree; and, if you disagree,

.

why?

But I think that I'm able to test this witness'

opinion on the basis of measurements and observations and

conclusions that have been made by other scientists who have,

Aup withestimates.

=

worked in the San Gregorio area and come

Now X have an awstracit from the program that--

MR. NORTON: Mrs. Bowers, I have no cobjection to
figures springing from Mr.- Fleischakexr’s head.
MR. FLEISCHAXER: You have.

MR. NORTON: As a guestion, Do you agree with

this rate cf slip or not? ~-therxe's nothing wicng with that.
He can use any numbers nhe wants.

MR. FLEISCHAKER: That sceems o be different

.

from positions voulve taken previously. But, in any case,
the fact is that it's perfectlyvpermissible, I think, in
administrative hearings to test a witness' opinion by
ence to conclusicns rzached by other.scientists. and

can go the long way about this: I should maybz have this

-

This is the abstract of a program, preciseiy the
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whil 1 sam2 geologic meeting that Me. Hamilton was doing to zppear i
@\ 2 at last year, in which Mr. Weber and M. Lajcie presented a
<:> 3 ; paper, calcovlating and giving their conclugicons regording i
“ . t
, 4 ! the rate of slip on t}ze San CGregorio. And I can have this '
5 |- xerbggd and put it béfore hinm ané ask aim i% Zﬁe is aware of .
& this information and is iﬁare cf these'&pﬁclusidhs, and what
s 7 f”his opinion is on ;?gm. 'f s
8 ? i .. Tt 'would only take a moment. I will have this . ’:;L
v U : ) ’ '
9 xeroxed. X
10 .. MRS, BOWERS:  The witness has in izont of hinm a '; ; .
11 document, and I think wyou iaentified it, Mr. Pieischaker, as
! ‘ 12 ] & State of California document; is that what it is?
i 13 L ' MR. FLBISCEAKER: That’s coxrect.
: @ 14 o i_’m not sure what he is referring to in here. I

15 3 didnt*t refer this to him. I believe +hat there is a reference
16 || . ©o the Weber and Lajoie calculations in some article in hexs.

17 One of the experts here has relied on thisz and has annotated

| s ww mm i Ak - Aomewe SR Ml =
-

13 the information as an oral communication. |
: i9 ’ But I have something here a iittle moxe tangible; i
, A 20 if this is bothexrsome, anq this is an abstiac® wnich sa2ts ;
~§ 21 out a presentation that was given by Weber’an' Lajolie at %
E 22 the geclogic. meeting in Califexnia %ast vear. And it also :
(:) 23 ébstracts and summarizes {eber and Lajoie's conclusicns on
: 24 this matter.

MRS. BCWERS: Well %fhat wouldl ke batlter evidence.

Q/

o = -
. - o
1
a







nLomim o

P SR Nrawn TG b aaT G | - I B B e R e e woor an i o

-
"we
e

- 5061

wbl2 1 MR. NORTOM: Well, Mrs. Bowers, we-; would stili ;
:
@ 2 have an objection to that bescausze it isn't an abstract. i
O 3 But, in any event, I don‘t understand why he just isn't as?:eﬁal
O 4 the question, give him the pumber, and dous he agree witn it.“l
5 I don‘t understard why he has t.o be shown a piece of pap=ar i . g
6 with a number on it. iWhy canft hes just be asked the qzze:s"-f_m?; %'vi
7 ' fL'm lost at why the question can’t be asked ? - u
8 | MR. FLEISCHAKER: It's simple. I have a £ight <
: . e
9 to conduct my cross-examination in my own way. ' ‘
: b
10 One of the ways in which someone iz fermitted to | I ,,:
13 cross-examine another's witness is o tesk €' +ir opinicn by i ‘ s: |
12 comparing it to the opinions of ot’1r scie.tists cn tae same a '
. i ]
i3 matters. i
@ ]
~ 14 These are other scien:isi¢, Dr. Veber ani ¢
i5 Dr. Lajocie, wio have ‘worked the ‘cerz:‘a:::s in the San 3regorio i
’ . L
16 area. They have mapped the’ terraces :adihey have come up :
17 with conclusicns regarding the amount f offset and the i .
i recency cf the cffset, and 1;ave calculited rates of movement ! 7
i9 in centimeters pex year. And I am gs.ng to test this 5
20 Yv:iltn;ass' conclusioné cn the basis of these figures. ;
21 MR. NORTON: Mrs. Bowe:s, that again brings us §
. 20 ' {aaick to the pro‘blem we had this misning; and that is; 1
‘) 23 Mx. Pleischaker's characterinatict. of what these cwo s2cple .
24 have done, and our inability to cross-enxamine them, He hus :
@\ 25 mow characterized them as having worked tihls and workad that :
-/ ! u
% - ‘ f
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i " and done thase calculations, and so on and so forih. I ) :
2 don®t know, based on a hearsay refexrance to ancrther docuwment, 1
30 _an oral communication that they have conie up with a rate of
4. . slip, that all of Mr. Fleischakex's characterizations 'of what :
5 theyvive done is trua. I don't have the opporiunity to
o cross-exanine them a2s Mr. Hamilton'’s work is beiny cross- '?
7. examined. - ’ .
8 ' In other words, he 1s characterizing it as ;“
S scientific woxk. Well that may or may not be: I don't know ﬁl_
i0 - whéther they wer; there a day, were they there a yeair, you i.
<
1t -know, did they dig trenches. What did they do 2 I don't j
K
12 kndy; and I don't have the ability to cross-examine what they 1
134 ?vd, beca& se Mr. Fleischaker doesn't have them here as ;
14 witnesses., 3
. q
15 What he has 1, an abstraci:, which, as T upﬂerstaﬂdf
16 it, is something written by somekody else of what he said at
17 the meeting, as the basis for "sciontiﬁic.opinion." anG I
i8 .«j t think it's totally unfair to the =avplicaat tc have to :
19 fight that kind of inferential evidence. And wha® the real
20 basis of the question 13,{§ to find out wheéheh_or net .
24 Mr, Hamilton agreces Jith that number, and that can be asked i
z2 directly.
23 MR. FLEISCHAKEZER: Taken %o its. conciusien, ox :
2; ‘logical extension, that argument wenld exclude the srossg-
25 examiration of a witness with a sci entific document or a legal
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whi.d t treatise or -~ excuse me; a scientific treaéisé; And éhat is
@ - ;
2 a well reccgnized exception to the hearsay rule. )
<:> 3 T think we're a long way from’thfs morning, where_?
(:> 4 we had a statement by a scientist in the ACRS recoxd, to the E n
5 abstract of a presentation herxe. ; : ?
P s
6 ' MR..NORTOM: Except, Mcs. Bowers, we have no %" ﬁf
. . ] L
? 7 i ~ scientific document in front of us. What welre ‘talkirg about if
. 8 is someone's paper who refers to an oral cornmunication f£rom '%'
: 9 f- a thixd party;.‘That'é what we're télkiﬁg about. o
; . .
; 10 We;re not talking about the author's opinion; L:;? 
5 i1 we'lre talkiﬁg ébout“now the opinion of scmeone who is referreﬁ!. "
12 to as an oral comﬁunication within that paper. And that’s not ;
1
E G 13 a scientific document. ) -
i . -
3 i 14 MRS. BOWERS: Does the abstrach: have figquress that 1 ‘
| TS are identical with the article? C
; . 16  BY MR.FLEISCHAXER:
% 17 Q! Which artiqle are you refexrring to, Mr. Hamilton? | . -
18 A (Witness'ﬁamilton) I'm xeferring to the one by ‘
% . . .
19 Griggs and Coppesnmith, I believe. Lot me identify. it moxe §
i : . 20 épecifically.
% 21 Yes, it's tha one by, actwally, Cceppersniith and !
. ‘ 22 Griggs, entitled MorPhology of Recen: Ackivity in Seismicity %-
O , A
23 in the San Gregorio Fault Zone. {
24 Q On which page do they refexr to--

at the top -- the top part of

4
3
5
1=
W
g
ct

25 A They refe;

a

e a1
-
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tie right coiumn on page 35.
Q What's the figure that they give?
A They cite~f
Mé. NORTON: Excusc me; we're not going to qet
that into evidence that vay, hcs. Bowers. If he has the
azticlq iﬁ front of him, I would suggést ¥r. Fleischaker
can read it himself without having Mr. ‘Hamilton read i£ to
him and get it into the zwecord that way.
\ MR. FLEISCHARER: Aha. I have it on the bottom
of the - 'left column, |
MRS. BOWERS: I'm sorry to interrxupt this, but
thexé's a special emergency.
We'll take a ten-minute recess at this time.

{Recess})
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i 1
§D @bl MRS. BOWERS: We'd like to begin, please.
. 2 .
. Mx. Fleischaker, you wexre asked just before
3 . )
<:) the recess do the figures in the article, are they identical !
1] 4 ] . i : i
with the flgures on the abstract?. ‘ N
=1k ] MR. NORTON: MRs. Bowers, perhaps we could ,
6 - : ' : B 5
short~circuit this by having Mr. Eamilion read that portion
~ 7 ) ‘ . ' ’ D
’ , , v
of the pajrer from which the figures axe in. ‘ v ;
8, . :
S S ) Would. Mr. Fleischa}-:er have any objection-to .
ol | ”
- that? I bela.eve itts just a paragraph, I'm not talkz.ng about
10 )
reading a page, I'm just talking about veading a paragraph. 1
1 » }1 “‘
N . I have a feeling Mx. Fleischaker might object to that,
e 12 C : : f
i MR, FLEISCHAKER: I haven’t read the paper. -
TR ' :
P 13 :
i @ (Pausa ) ]
[ 14 ‘) , -
S ] Pvetty good, Bruce. !
! . H
15 T . . . : ;
P The opinion I'm looking for is Mr. Weber's and .
]6 I . . ) ‘. - ) .t
¢ Mr. Lavtoie's, not Mr. whosver he isz.here. .
| '!7 ) * . . ) LR
The answer ito your cuestion is no, they o
: i8 . - o . ! s
. ! differ by three-tenths ¢f a centimeter. I mean, they difie:
3 h H
i9 < . . |
i by three-tenths of a.centimeter.
- 20 . . e s .
MAd the undewstanding I hava is that this
21 “ . o .
.abstract iz from a 1977 presentation to the GeologicitL
’ 22 il: b .= )
O . .aoc(.ety and this oral communication was faken .dn 197¢ and
23l -
i Mr. che*' had revisad his analysis by 0.3 caatimetor.

MI«L NORTON: Mrs. Bowars, that's nice bufi that’s

5

not evidencza. It’s Mr. Fleischakeris understanding of what

»

——— v S ——— AL WA X ¢
-e
T
g e vt e







) @
"
o
W\
™

+ hdy

(2

L

t

[¢]]

1
-

s ® O

e om e b

ammE R ] e Y S - 1

5066,

maybe he car or cannot prove. Bub that'ls another reason

for not relying on absiracis, abstracis are not reliable,

thay‘re worse than Scientific American, vou just can’t

depend on them.

]
o A B T A e WA L6 P S el & STeeB e ot T S MRy SRS A

Bui: I have absolutely no objection to Mr,

Hamilton reading the paragraph in the paper, that contains
the numbsrs that Mr. Fleischaker is so anxious to xsk questions

about.

ol

MR. FLEISCHAKER: I'd like to address tHis

because this has ccme up several times.

and I think that Mr. Norton is nischaracterizing

g
the nature 0f the ezhibit. It is not evidenca, aad it is not E
tested Sy’the same criteria that one applies to evidence. é

' It ig scientific ob%nion that is utilized in ?
cross—examiqation; And t@e test for that is scome test of E
reliability. This is an ahstract from their delivery at :
the geologic section meeting., We made an effort to obtain ]

-

the paper. There was no paper presented, az I*ve been in-
formed.. There was-‘a presentation, an oral precentation

made and the conly written preszentation of the oral praser..-

[ o Y L S R T T

tion is this abatract.

The abstract is abouf a ralf a rage long -né
it is rather detailed and contains a number of Figures in it.
And I think that it measures up to the criteria of rr:liability .

tnat are applicable in an administrative proceediny of this
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nature.

}F., NORTCH: I didn't know he was going to nove
the abstract into evidence.

Who's the zauthor of thue abstract, for example,
can you tell wus that?

MR. FLEISCHARER: I don'’t have any idea who
the author of the absitract is.

. MRS.iBOWERS: We've spent a long time on this
and ouxr opinion is that if we have iwo sourcaes of evidencs,
even though there may imperfecticns in each one but it way
essenéially agree; tnai: we can have scme feeling cf confi-
dence in the figures.

Now, let me ask the witness: Would yon
consider this discrepancy of three-itcnths of a centimeter —-
wvas that it -~ in th? figures to ba substantial?

) WITHESS HAMILTON: Well, X believe that given
thg way.that‘I understand that figure to have beea Jerived,;
that_O.B is probably rot a substantial spread in the déta.

I th;pk there p§ob§bly could be an even wider spiead of the
data derived in the way that I uwnderstand that figure *o have

keen derived.

MRS. BOWERS: We would like to have tha Eigures
come into evidsnce througlt both sources.

¥R. FLEISCHAKER: OXkeay.

Let me then mark this as an axhibis and distribui

T ——

oRT  BIw Ny wy—am— . 43

4 eene e wem W s

. s Ser m s tew em memer a o wsnoee,
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MR. MORTON: Mrs. Bowers, may we have the

paragraph read and the artlcle to §hl¢h the figures avxe

a ‘x
) referred in*o the record. 1€ we're goxrg to have an abstract.
5 » " A
thaL goes into the recoru that was pre pared‘by an unknown -
3
< ’ author a-year ago, I would certalnly appreclate having ‘the
' 7 N P SR ‘ i
. paragraph where the numbers are referred read 1nto the %&%
g | ; R e G Lt
N~ ,.;u N o o fa il
- record,.‘z' . ?f oo E" , SR “‘:f%gf?’;@g
9. ' N 3 ¢ ¢V<‘ : T e n af “}:‘ T ! : ot P e ikéi'ﬁf?;:!i;i%;}é‘:'}rf;ﬁ%
o I MR.. FLEISCHAKER. The paragraph reflects the 435‘3
s e '] s '
0 P 3
: v;ews of the authoe of thzs arclcle. What we're 100\1ng B R
- ) .
11 :
for is the source of the information. As I understaand it, -4
2 C , ‘ : X
.}t . the Boaxd would like to»have two points for reliability. - ' fh
<]i) Reading-the paragraph' is not at all pertinent to the question
14 e ' .
before the Board. ' ...
) If Mr. Norton wants to discredit this view o
1'5, . v ’ w ~ . 7 -u'
and wants to test Mr. Hamilton's, you know, wants tc test : @E K
) o ' . . éxv *
17 . . . .
' Mr. Hamilton's view, he can ‘do that on redirect. ¥
13 s - .. . oo
. : v MRS. BOWERS: What wa're looking for here now [
W = K ' 1
19 " l R f : -
. are the figures. If it is necessary to read the paragravh ;
. 20 - ﬂ S , : L
in 'order to give those figures meaning, there neads to ke : .
21 . . L, . - - .
some way in that article that they can ke identified to the .
. 22 o ‘
(:) e two persons who did the woxk. , )
23. ' " ] -3
o Does the sentence in which they appeax give that |
24 - e 'Y .. Y - | .
fdentification?
. I WITNESS HAMILTON:' Well the sentence doesn't really
Ew _
Y ey o et s ST Gt e B < 0.1 A+ A o gty AL I NI T A e N A TN e S S L AR S PR T AN A QRN SEREC ISR
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set the contert of the work that I understand to have, been

-* v - [T

done to give rise to the figures cited in the, abstract thatﬁ

-

I believe Mr. Fleischaker is éoing to introduca.

&

have not recently read the. abstract that I think he’s [

talklng aboutr” :

4 * '
- . W o

R ‘;"MR_‘. FIu..ISCHAKER'

The abstract states I thlnﬂ

s“‘

the.ha31s for the fxgures. also’ identxfzes the aubhors

v qV'GF 4 e
K .?f!
LR

and thos& authors are: the same

«

It

people thh whom the oral
»’54.\'-1 PR ‘in , i . F,:/ “;_,.,\s .

. " \u\."é‘_
mmunlcation was made that:he has referred to in thls CDH

o u{.-‘-u, . e .o ~

. ‘ BRI "

.
.
s - . ".n N I (
S . et PP . - - .
W A e, e .= . s

* B

et s Co Ty s . . . » B c.
article, - T LA Lo . T
! N " ' L i s ¥ . . W
Uy g " " . + PETER - . . «

MRS. BOWERé: eli, let‘s just have the flgures

from the. artlcle because thls gives us, as I say, two 1n~g

»erfect sources but if they are snbstantially in agreenant

3t

ih's better than Lhe one 1mperfect scurce. e

-

WITNESS HAMILTOV- COuld I saggcst that s0O.- 1ong

A

as ve're talkrng about sone sources of fxgureg thexre are
actually about three dlfferent sources of figurog that nght
ba consldered here, and I would suggest that -in ny cons;dera—
tion of an evaluation of what the rate of slip on th° San

Gregorio Fault actually mxght be thought to be, I would w..L

+o look at all of those sources.

MR. FI”iSCH&:EK:' I think we need to éet me

thing straight at & time. I would-like to mark shis o5 a

Joint Intervenors® Exhibit, the abstrack, just for psrposes

of idehtification. I don't intand tc mova it into esvidence.:

i
1A § *a
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15

16

17

18

'-some po;nt tyat Mr. Hamllton would then be asked wh

i Sramne by

s awem
1

'MR. WORTON: Our objection is noted. .

. . e

MRS. BOWERS: The Staff? Mr. Retchea? .
MR. XKETCHEN: Mrs. Bowers, let me'se,e if I

surmari.ze before I state a posx»ior of the Staff.

M

i thlnk th*s snarued out long cime ago, about'ff

ha;f an hour ago, before the b*eak, and Mr.,HamlJton was

- .
. - I
v,

asked the. questlcn, are.you aware of certain fmgures, and

e P

we then had this go-:ound for scne Llre now.

. vF‘ " M
"‘; k“ e ' w ) Coap ’: k] s % .
at hls
[ §

8

-
l %

oplnion is of thase fzgurev that were given in the’ Fleld.

.
<

And I think he just answered that question. He énswexed:it ]
with a cartain amount of qualifiers.

I thin? he said he cou‘dn’t answey it aad he

! i
x . "

would like to ‘see the background matarial.

« 1 . o,k

“Given that p;emzse and given the fact that

«

Mr. Fleischaker is not moving this‘materia into evidence,

I'm not sure there is anything to cbject to at this poiut. 3"

*

wanted. to glve you that long answer to your questicn to stats

.
L]

: ‘ . . ¢
I think the .question has been asked and ansvered, so I just ‘"

the Staff's pos;tion on that.

-

MRS. BOWERS. Wall, we've asked cha witness to o

give the figures from the article.

J WITNESS HAMILTON: Well, let me ask another

question if I may. Are we talking about the azxticle that

He
[47]
2

in the Callfo*naa pivision of Hine ey Special Reporxt Number 37

-




-

Ly



., T TNIT D
HLY " - At Bk te - b PN e A PURLL HXd )"u s
)
. » '
- Ty Skt
Y
- * E
i # . "
[ I
- O V‘
" L e
v .
P
¢ P
RIS
4 LR - - 2T
el e -ae L R . cem e vy i R
¥ e . K
. e v R [
" - " -, v JO- »
) . R S o NN
' - . A LI L5
c Cs071L T
- . s a
. .
«

oxr the flgure that is in the abstract from the GSA meeting,

or both- of them?

*

: MRS. BOWERS: Bqtﬁ of them iz what we have in

'
"

mind. ‘ ' o L.

-

s
N = : - ' . ~ s LN
[ A, . . . - l - *

I'11 be happy.éo ~:?Ej“i

 WITNESS HAMILTON: Thank you.

’

respond ‘to that.

s
SIS 3
‘.M t?w

f
.-
B

by waer and Lejoie of 1977 is a sunm of the est;mates of

-

average rates of offset on the San Gregorio Fault Zone, and

they identify'several traces and theyvsum up their estimates

of the offset on each of them,‘and then come up with a range

of 0 63 to 1.30 centlmeters per year. " so that's~the'1§77

abBtract - / , ' ) ’ :

1

The 1978 paper by Coppersmith and Gridgs cites
an oral communication by Weber, one of the co-authors of the
abstract, of long-term geolcgic rate of offset of fault

A ]

offset of about 1.6 centimetérs per year, and it also cites
information fhai fauiézbreeb has not yét,been observed'or
measured along traces of the San Gregorig_Faﬁlt Zone and
field mapping investigations to date have not discovered

evidence of offset cultural features.

This is aitriﬁuted £0 a personal communication

from Weber and Léjoie, 1977.

Then this article also contains information —-

BY MR. PLEISCHAKER:

[ I

:
EA

»

S TLTTY, ™ av yrere
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'fo:motogivothaugurethathciwdintheabsttactby

A (Iﬂtneu Bamilton) mn. I believe the Board

aid ask me vhat: the: uticle, here said., Theére are figures .

fo: utc ot fault otfnt:. \‘7 L '
Q uy unde::tanding wu tho Bowd vas inmatcd ‘

~a—
3 . 'y . .;‘

in the Rebe.t md r.ojoie ﬁgm:u, P ,.‘;“fr';’;:-;i»;; 4

Didn'f:you jut giva us that?

¥ ":v

s}i‘

ueno:ym. Iuhdmmqwﬂcu,m it approp:iuto

Weber and I.ojote f:m 1977 and uao tha fiqura tbat is c:l.ted

-

in the papez 1n Spccial. chart 137..

-

MRS, BOWERS:. Well, but you just gave tho figure| .

e R S T E———
- 5072 o

| 1 Q@  Excuse me, Mr. Hamilton. I don't think I asked ......
{ you that question. , ‘

!

18 £rcm tne paper. 1 t:homht: that was ‘the-~
16 1 NITUESS. mmw: I gave you one !J.gura but ;
q 17 || there m actually tvo aieferent figures in that article. 'y
- "% oo o.M NORTGH:  Mrs, Bowers, I object to this use |
g 19:‘02&0“&&&: !opapcu Buttdoknovthh: Ifonc:ou-.‘
f . zo : exminatios you. fisk b:inqm wp 8 pmr' you're stuck with :
* a1 || the wisie thing, not yon? sslective Iittle plece of it. .
: a_# . FLEISCHAKER: I didn't bring that paper up. a
a C 'SL Mr. Bamilton brought it up in the first place. I brought up N
i 2a'll the abstract. L ‘
23 o MR, uoaéoq: ¥ell, I'm afraid Mr. Fleischaker
.3 ‘ :
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; L E | 5073 | E"
(ibs | 1 i brought up the oral representation which :z.s contained 1n . :
2 i that , paper. There is no oral representation in’ this. The e
, 3 oral repre.aentai.ion is in that paper. .-
l.4= If Hr. Fleischdcsr is going to use’ it he 5 going
5|l to -hax;e to eat ‘the whole thing*. He can't Just take the 7 4
. & frosting ‘off of :r.t. - 7. ‘ ’ : ,‘ o _L .
T 7 M ‘IR PLEISCHAKER' Well, I didn't bring that up.
. 5 s I asked the original
gt
. 10' ' for. the rate of le.p or; the San Gregorz.o Fault? Was that
: 1 1 4 . the: ora.gz.nal question? | “
12 MR. FPLEISCHAKER: I don'iz remember what _the
-:é’ 13.' original ciuéo'tion wafo.‘ . I'm. not sure ohat'}.t ‘wo‘ulc'ludo us muc1§
| 14 good to go back to that point, ‘; o -
. 15 " wrmEss HAMILTON. | Because I camo to this as .
* 16 the .most recently publz.shed article that I had read to respond \ ,
17 to the: qnest:.on you had asked me I bel:.eve. :i‘;:
3 i8 . MR. FLEXSCHAKER: Wait a minute.'
§ 1979 . - 1 ‘;:l'-‘l-!rs.j Boi:_er;six I t.hink that't«ihere we are as a
- 20 1ogai matter is Qe'ro diocussing whether I can icross-e:camine
21 this'witness on the basis of the estimates of rate of siip
22 that have been made by Dr. Weber and Dr. Lejoie, and I would ’
K 23% _like to limit my cross-examination to that point. L
‘ }24 MRS. BQWERS: We have two sources. t
% 25 ‘ MR.. FIEIS&HAKER: For the Weber and Lejoie ]
ey Bt T T bt i e o g g o3> g et b T T I e i o e a1 T e Ty

AT AT e s LS R py S
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3 Lk ) 5074 & '3
R o, - i
(‘ t estimate? oo | S o . i
2 'MRS. BOWERS: For the Weber and Ledoie estimate.f .}
‘ 4 .t . L. “ ’ . o
! 3 The witness read from~ a second ‘source. )
§ 4 . MR.. NORTON: Mrs, _Bowers, we would ask that .
54 that so urce that he- was as}'ed to ree d from be marked for'
. .- T e Wb " Pt kN ,’_'".i A
S ident:.f:x.catz.on as m.s Lh:.s source. )
e ) - - a 1"3' 3 f; "‘ng‘. o - <. T i
7 i L MRS BOﬂERS. "'Hey wez:c cz.tz.ng Webez and Lejo:.e
. I . ‘e ' . “ = .
“ 8 > ,AL
) . o ot - a’ NG v B ".‘ LS . . F—, T .
9 i UI'J.'NESS HAMILTON > Not; exclus:.vely‘; RS
i0 PR DR. M.ARTIN- We can z: get V«.*y far unless we :
| i know what we're talking ahout. Would vou lz.ke to take a
12 few m:.nutes off to f:.gure out wh:n_ \.h*s is about? T & e
(b i3 . LIJ"'SCBAKER. I think I. unuazgstand,
1 14 Dr. Mart:m, what :.t's about. ‘ ; . m
j _: ‘4- »5 ’ » ' ;:V;:":
| 15 DR.’ MAR“'IN° Well, please enl:LgM:en me" because 4;‘ B
3 G4 - L S
16 1t I am utterly confus\.d.w T don't know what's. going on. : § i
i : . o Aoy
17 MR. FLEISCHAKER: Okay. Bu'c I would l*he to i &
- 18 . ‘-,crcss-examine. thn.s wit.ze.as on this ome thing. That one tha.ng .
J ) " 12 is the est:.mates of rate of s"a.p that have been caloulated ‘ .
\’ L] . 2
1 207 by .two‘ scientists ’who ixava o‘.one ‘work on the San Gregorio, 2N
- B . R R , )
- d : . 1 - 1 »
i - 21 -Those two scientists are -- g
] 5
iz N ?-2 ) ‘IR..HARDIN: The scientists manticned-in this F ,
W Do
o 23 abstract? .
* : G
O 24 - ) Ile. ??LEISCHAKER: That's corzect, Drs. Weber fo
: ,,";'{: 25 || and Lejoie. Now they -nade. c*lc"l* .?.o ns ragafdiing-éhe'ra.i":e of
« . . . “ :f, .
: ' - )
1 8, . o
. 3 ' D | B
1 3
RN pire 22400y PR\ 4 o A em vm — T o A, w — R R 'i'f,, ) \ D;}T!:m,,_\ P /gt Sel SN S ey .~ A -
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sourcss for the estlmate rate of olip.
‘coues as a cmtation in a paper bj other authors.

one comes crom the cxtatlon.here in the abst:act, which

3
¥

which you have hefqre ycu.

In addition, there has been a reference to

permit this 1ine of’cross-examination hecause we havertwo””‘fl

* " “a

The one estrmate

l
- "L,« o R

And the‘“

ER

. ‘r- T

o ..a- d . *‘--—‘-r"
%

absxracts the work of the two sclentxsts.

LAY

%

- ~5 What is happening is that Mr. Norten is trying

.

to get into evidenca ;he opinions and the observations of. - - ff;ﬁ?”

two other scientzsts, Coppersmlth*and Griggs. My, Norton %’ :

may wish to do that on the redirect; that's fine. I don't §2‘ ;§
wish to do ip Aow. I want to cross'pn one thing, the. Weber zf;ié
én& Iejoie work ané‘éheir.esfimatea rate of slip -- pericd. :;? fL

T el et o 1 4
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de ?bl 1 f o _ MR.. NOR"‘OH- My brief re.aponse is if he s going to =
@ 2 ask :1 aueét;.on out of that p‘..pérwithen Lh::.t’. has to be mc.r:ced
_ 3 for icen fa.catz.on, too. as is this paper, because they - :
4 are tvio d:.ffarent numbez:'s. One was an oxal con*mmzi_cation : -
- ! . - oL v ,
: 5 that is not, obvn.ously, the ’rem.li: o£ thiq because it's a.
; 6|l dlffeienrl: number. 7 Somebody “"i‘s wzox;g. Cor 1 ‘ “' |
HI S 7 o ALY we're as].:.ng is tha it be marked ':for i’cien~‘__ ,
: 8 L:x.ficat:x.on; a.s; is 1_:113.3. It may not be in eviae.xce but: :.t'u
I . » T ‘ e, ‘ - .
%. 9 ’iﬁ thue yiéé.:orcl the:t’would go up 93}" aan‘iié;ii even i.bough!a.t fsn't
: | ‘ iQ neceséérily mar}.éd —:x.n eviden;:é. 4 | f, . ‘ ~ T
17 B P"?S B'OTERS‘ And r"&«z"x‘eu: exh:x.b:.». nunber wohld tb‘_t
: 12 bé? ~Are we talking. about ha.ving it marked as a} Jo‘in'c l
(!/ 1-3- Inte"‘vem.:»rs’ é}.h:.b:.t‘v’ | “ } ) , o (
14 E o MR. NORTO\I' Well; he ‘s using the document and ET-R o
151 he's‘ usi ng-the document he 'should };at:fa i¢ marked. Ygu ‘know, | " i‘
16 Il jusx‘i bécausé i_t:'s got ny name on it or his name on it, you k
17 know, it ddean't mean that == ﬁ ' ;a
. . (4
8 _ MR. FLEISCHAKER: I think that as a legal rmattex { ’
; . 19 11 it's tha Board’s E':hi.bit because- Mr.Hamilton bz:ought it wp . | ‘
; . 20 | and i:he Board wanted the additional exhibit to test the ‘E h
m B 21 | vatidity of the abstract. ’ ' ; L i
| 22 " MR, NCRTON: I°d have no objec .::-.on o making i¢ a ! ‘
] O 23 || Boaxd Exhibit. E |
; 24' ; - : MR. BRIGHT: Whiie we'lre trying tc untangle the '
ih QD _ 2.5’ legal problems here, perhaps one 9f you gentleman _'-co;xld' tell i
L f -
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éﬁz 1|} & vhat k:md of Boolean algebza. ox whateve;. is go:mg on h;;'e. ‘
2 - It say‘s the San Grﬂgor.‘.o “‘aulthoue ia the ;sum c’.c the abov;a,f By
3 and when vou add@ ¢hose .uﬁ: i:iley. den’t coma oz‘rt” o thaé numbar.
.. ] .
4 . ;-m.. NORTON: Well, Hrs: Bowers, agfii}'x s‘:fhat's’. thea .
5§ preblem T had wizh abs‘.:ractb.‘i ;;Eixe: abstracts a'tré. very crude."t.
61 T can show you an abstruct of the "‘ug;.o ..eport that z.s FLe) !
g N 7 “ far. of:‘:’ on thet "':ugfo repgr"‘ Lha*' you can bel.'.evc* :.t, and
§ . 8 'that's.what 7we f:.rst saw anc’{ we about fa:.n-ced. T‘zen when we ‘
i 9 Q‘saw;the E'qgro report ve. fcu;d Ait didn’t sa,[ that at all.u‘
| m' Abs'tn:acts are trnry, ve'zry crude. :ﬁrisi:&:u:nenm;.. { 'J.‘hcy re no-L
5 1. sc:.en.ta.fic pap :s ox anyth;ng tike it. That'su,ny objection ‘
:’ 12¥ o {:h::.s. y“ - . . ,’ . -  ! i
;; 13 S WI‘INFSS HM!IL"’OH. ; I .can’:‘; vouch fox Mr. Webe:cfs; l
e 14 and Mr.. Lajt;ie’s ér’:.thme-t:.cﬁ.; ' | -
. ;5 : h (Laughtar.) .,N‘:‘»,““",: " T s
15 L " MRS, BOWERS:‘ Well, the artic.:le that has been used ;.'
17 : }:;y the witness as.‘hid’ 80‘;12:(.:;’.-: of the Weber a'na Lejoie figur;as :gf .
,l ‘ 15 i - will be marked for identification as Boazd Ehibit Hm’:me.r 3. 3 K
19‘ ) X .- o S (thexeupon, thTé document :
b ol o e . 3 referrea ';co was marked ;
‘ 21 : . : , - B ’ . | -as Board m:';z:ibit Mumber 3 ; '
g ' 22. . . for :L'*antﬁ’.:.c—*'-z.cn )
O . | MR, FLEISCHAKER: Ve have a copy of it but we £
2“4 I aon't have xerox copics of it right now. We're ot going :
\”:9 2_5: ‘ to offer it into ev'idance. i'.fe can mark it as an exhibit. :i
5 ‘ ' Y E
: B

«
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%ﬁi 1 for purposes of the record and give sufficient xerox copies .
é@ 2 around. .
\ . :
' 3 Now this documnnt-— Let me make sure. This docu~
' ’

41 ment is an enormous‘th ng. Does the Board want the vhole

.
i v
-

5 document ox the article?

"

6 MRS. BOWERS.‘pJust the aréicle.. Butftﬁére shoula,‘ '

¢

«.

. MR. FLEISCHAKDR: Sure. ST

S 'f\s’r,‘

" b N - B '4‘
H ey TS K D sy t?r.;‘.u I3 (.-w'V, J'[n

9 el iBY MR.. FLEISCHAKER:"f’ s
10 g‘??abﬁt= ”Mr. Hamllton; thé ééi;ﬁlatzons that you are aware 7
;1; . of range from a'max;mum‘of - well,?range from .63 to 1.€
f 13“ cent;meters per year.flIsqthat corxrect, t&ét have!baen '
é (ip ’ 13‘ : calculated by Webex’ and Lajoze? L .
; 14 : pf ? (ﬁltness Hamilton) That is the number that is
i .15 ; printed in this abstract. o o ’
% 16 ' Q AL right, ‘ . )
% 17 ) Let me ask.you this: Are you aware Of these calcu-: "
, . 13 lations? Have you discussed these calculatzons before? j P
19f : A Yes, I've dlscussed them briefly.with Mr. Lajoxe..
- 20 Q When did those discussions take place? '
; 21 . A Probably some time over the last year, but I
speak with Mr. ia;oie on various occagions ana.I can't ;

& :

! :
g 23 . . identify just when. g
: 24,‘ Q Mr. Lajoie, as I understand i%t, works at USGS? i
! . §

25 1 A That®s correct. f

"; | ’ . i

et
.
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Y «
'IRIE Q Now I°m. trying to reach back. Have you done ccmrw
2 i parable ‘calculations yourself? - - ‘

16
17 .

18

.

A

1ong-term

i

"

Q

Ll e
a
»

Q

and Lajoie aze using in their chléulation?

» . ' ‘- e - - : ,: :‘L—vj »"‘k:“ ~ ‘._}JW\“N‘W,’ ‘ " [ .
Q. I'sees T L, ..

aw‘u"'; ’\x“ ,.3{1 e LA | sr;'NJ'\ 4 ’ d‘ '}';:{:? ;j‘.‘ ‘;;":f;: F;:(:""f:f‘;,' ;‘( . ofs . ‘Lh Lt -7 AN,
AR iWhgg s the perlod o»‘time tnat teber"and I.ajoieé :
T T ) ’“3”%&%3%a ‘%ﬂ B e e T T kr

. are utilizing? If you aze aware? A :

Y “* « - . = ) I
iR, NORQON: Excuse me. - Is this from the aost'act

or. from personal memory?

. impression of the vork that they have done.

"

Yes, I have made a calculation as to what the

race o: al*p on the Smn Gregoclo Fault is.

*,
3

Now is that long~term the same term that Weber -

. .
.
» - .

No,‘ft’s a.’longex period of tine. “?;n

- ¥

‘May we tie that down?

- B

BY ‘MR.. FLEISCHAKER: IR \

- N .

Well, .from whateve:r socurce of .informaticn that you.

R

Fale - . " .

g o S et bt pve . .
Sy - , "~ ~%

- might be-awvare. t:f'}—ﬂ - ﬂ : ( .
a {(Witness Hamilzon) Well, I think I can only state f
what the abstract says. It corresponds with my genexal - N

il © - Q- 2nd vhat ie that? !
26. .-A; .Ané th;t‘is~-~ ncll, thers are two dzzfcren» { ;
21 ﬁumberé mentionéd;a‘bne is 120,000 plub ox minvs vears. The
2 ‘other is 200,000 yeaxs. :
23 Q Okay.
24 ) How the figures .53 e 1.3 centimeters ner yeawr, ;
‘257 which of thelpe:icéé applies o that? %
, - . ;
311 .
] - ‘ :
v - T e — PR T e e el g vt oA B T T R e sy e
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It is all ta.l-}:ing abouw':..somewhe:c'e between 120,-000' up to

Well, I believe that's

--- w——

5080 ¢

‘all in the samé abstract.

% sl © 200 ,1}60 vears tchat they®re working with. .
i

2 2 Q ' et me -se-e 3‘.f I ‘can read thig.. It says here:
s 5 ; .. "The .esi :mates of average rates of off-
. . . : . .
: I3 ' set on the 'chree prmarv traces near Ano Nuava
%s v .7 dur;nc_; -’1e pas;; 200 000 years are:--" ' o )
4 . a il I fan.l to undﬁrstand yéur assoczat.f.cr' -uth 190 000
; ‘I.w A Well, eaz;ii;cr in tha :%ame. aﬁstract J.t
' 51 .i:hat there‘ are eight -t:rac s ah:.ch offsei. the f:.::st ma.cme
A T terrace w’uch is 120 000 years. So that's edidem:lv onz of
(') 13 ’ the things that they are also cons::deri'xg. to SR
24 M Q ' Ok ay; but the calculauzons hexe,’ the ave”age slip
1 -’;35. 3-’;‘:;: -53 to‘ 13 cent';a.mai:ers pe¥ second is calcnlated for a
i3 * 200,000 year period. Is.&hat c9rrect?. '
‘ ) o b A " That seems +o ‘be whét the abstract says.

. 5 Q - okay. - - 1 ‘
w 1o. ) o Eﬁt;yéuj f{ave made no éuch. analpgous or comparable
“ " . 20 calculations?ﬂ v . - --
’ 24 A No, I’vea not calculated slip rate at that area
* o2 that is restricted to that span of tima. ‘

23 Q Do you have an opinion ‘orf this slip rate?

k 2 A Well, T have not had an opbortun‘is:y Lo review
* @ - in e;ny kind of detz;lil the evidence that tr“'-_{ are us....g. I

A . TmqEn e
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14
13

16

i7

13

19

20

21
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&

24

25

' of‘trzangulatlon nets whexa no offset has 1n fact been ob-
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.

think that it is &learly much in excess of the long-term .

slip rate of the San Gregorio Feuft, and the rela;ionships‘

o
“ ) A
that I have seen exposed aleng the San Gregorlo Fault near ‘ el

Point Ano Nuevo would not suggest to me that the rate of slip

s R -
- ¥ . M PR

is that h:.gh, K e .- , o

i i
v ™
' - ATt

“1.1 Furthec, if the rate of Sllp was as hlgh

< -

. ’N ,,b‘. ‘ N
generally as these numbers, then I think- that we would see»'ﬁﬂ*

moxe 1n the way -of such thlngo as cultueal offset or offset

» > e
lxt o Tl v,

.x* -
. P N R e ¥ 1&..

served along the trace of the San Gregor;o rault. ‘ f KR

e

‘a []

Those factors suggest Lo me that these numbers

that are Clted in the anstract may well be hlgh.

w2 N it s

Q ch abou* curzent se i°micity?
A*-;$ The level of current sexsmlclty or the ievel of

>

knaown historlcal sezsm;cxty along the San Gregoxio Fault I

- el
i
5 e mmae st e s vt von s Y :.:‘,'nf., ’
%
.- .. Lo T

think has beenxlow enough that one would not necessarily see

e omd W e N . ame saV
Lo g
o
. . .
.

any detectible rate of slip going on.

‘Q " How many magnitude 6 earthy uakss have-oééurred oL
the San éreéorio in the’ieet.century?

A ,f: I'm only awvare of there having besn one or two

shocks and I can't remember now vhether it was & double shock

>

e reSmrmEn Cwrew me peny

-

in Monterey Bay or just one. That's my recollection, and herxe
I am gettiné into speculation that people don't like. There

may have been a very poorly defined shock in the last cen-

»

tury that could have been of that magnitude and could have

0

wcem won A pra e 8

x m A







e < i pinie) 2 Sttt s
! : :
i
O? 1 been on the San Gregorio Famlt. -
2 " Q . You h'ave no recoliec?ion of #wo r(;agr;i'hude 6
3 events in the 1920s on honterey Bay?
4 . A . Those are the onss on l!onterej B:..Y ;'mc. that's
' 5.' the éne I .‘-zasp’xzv ;};"e 1>hei,11er :1.t was a 81n<_;:le or a _double
6 event .thought to be in the nagm.tude 6 z"a.nge o o )
’ 7' o Q Is J.t your tés‘él;n;)nv that that k:.nd - that le‘;e
- 8 Qf s?::ffn:.cz.ty doesn’t corre?.ate’y’:;f_l‘xf aratc .of s.v.:.p_h faqun.va en.t ST |
3 9 “to -'c:hevmd::az o?‘f slip‘ pzleculated b}i?e;oér* d ‘ ‘ %
10 Sl A ch,' él;ét is ny testimon:;r. ‘
11 Q The bottom 1}ne is you ‘don" t baéi'cally agree
12 mth the- P'\feber and .Lejéie éalcuiation of 1.3? .
(. 13 o A "I think it's mllr opim.on that that's an unlikely ‘
' 4 f* gure, g:.ven all the ev1dence that I'm avare of.
'; 1.6t ‘ b |
« 18 , ] |
" 20 * L . | |
o 21 ) | ’|
: :
NCHE g
: 23 ' s
i
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or right slip over .at least a l6-ysar period,

Vexiqﬁed in the region where the San Gregorio fZault is on

l centimeter per year.
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Q Since you haven't done ‘these calculations, youréf

self, and since, as you have indicated, you are not familiar

with the evidence that they've drawn on:~- We've talked

about the level of séismicity. What other specific~~ What’

. PV A ' "

.
tr h

else,do you base your opinion on? o 3 .

-
F—
3 v

:-A,fi‘

<4 .
g (x.:.‘
s “ L o . LA

Do you mean my opznlon regardlng the validlhy,

. u
. ’, £ N “ n,“’

w2 3 y o 44
¥ LI " i

the rate of Sllp.?-:"

7A‘“ Okay.

*

I look at the long term rate of slip, which

-

appeéfs'to me to be moze nearly descrlbed as one-~tentnh of

I look at the data reported £xo

%

analysis of.trlangulatlon nets across the San Gregorio

.

fault, which showed gssentially no detectable deformation

I considered.the avidence that cultural fa2atures

are not offset; whereas, for example, in the l6-year period

- 0

if we were hav.ng 1 5 centimeters per year we would exrpect 4

Py

+o see a one foot offset, about 25 centimeters, lo- [

over a

year period. Aand over the period cultural features have

shore. We would expect ¢o’'see several feet of accumulated
strain. We would expect o see the same kinds of deformation

- . B .
.

Ty T
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i Ciaz : that one ifinds.on the Hayward fault w’pezé foa:ds"a:{:e offset, : :
% 2 buildings are broken up, and things like stone walls are i #7
i 3 defcrmed. = sy T
) 1
i 4 I niu.nk .,hat \.he lowe.c rate of slip that is indi= ey
: 5 catea« for the long term "is actually qu:x.Le adcqua,..e ‘COH acc‘oun'lk:’ﬁ
% 6 for the observed offsets of. tcrraces ’c:ha.t i havo eyam:.nedz.n T
¥ 7 z.he’ regz.on aroﬁnd fomt Anc; ;\I'uevo. Lo .
{ - 8 :Ai.e:t ’me'-- I';z; sorry, have youfina...ilzzed°
| o ; v ’Ir thixik ti;at i;é.s »55@;v:ived L}:;e'evxqﬁ‘ajior iacﬁorS' :
) 10 i uhat eni.‘c;.r.:;:x.nto; m; :/jyudament t!;at T would x;bt kplace a lot ‘0}5
P 11 cz.edence in thi=' number. : i ’ ’
12 .9 oxcaf. . LE 0l
@ 13’ ) Thi" .1. for what pexiod is uhat"' d i
14 A on. the o;.'der of 10 million years. : . 3'
i 15 ) ¢ ByTwh;\t m;thca could you convert that so you ‘ ‘ :
g 15 ‘could come up wit h a f::gux:e that would be -~ that would apply ’,:
; 17 "to a 200 ;000 y,éar time.u span? ‘ ‘ i’ .
i . 18 a I th:.nk d:.v:.s:xon would be appropriate. ' . g
3. 19 o (Laughte:.) i ) ' _ ._ -
* -~ 20 ” Q I would have thought 'so, ‘too. But. geologists . [
3 91 t;'orkh in strange and é\fsterious‘_w;ay's.. e ' ‘
29 Well I don't want to do the division. Will you
* 23 do that division for us, please? ' ) .
: 24 A Mr. Fleischaker, we com 2 up with 202 meters in
j W as - ;2.00‘,0'60 years. K .
| -
A | , .
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16

17

18

are

~

‘across the San Gregcrmo, corrvct?

E

. A  Wot in ééodetic triéngulation.

‘the écientific discussion in an article forx

o yield results wi'th confé’.dence?-.
A (Witness Hamll ton)

»
W

or about 1 foot in the 1§-year pewiod that is

this txiangulation net. So that eve:

"angulation net should cexrtainty detect defor:
i ..

) _ .
-
L N I
Q What does that come out to in centimeters per
year? T T
- A One~tenth ceantimeter per year, if ouw
arlthmetlc ig corxect here. L
Q You ve, indicat ed thore s a -rlanaulation net |

I'm rel'lng on

the information

I p:esent on that issue. f}
.Q- : which artlcle ig that? . C
A Thls is ,he artlclemby Coppersnmth and Grlggs.
Q Mr: Wllllngbam, do you have e?pprlnnﬂe in~~
A (Witness Willingham), No. )
Q Then I guess nelther of vou can tell me whether

. these triangulation nets have been'up for a sufficient time

I can cextainly tell you that

1.5 centimeters per yaar works cut to akout 25 centimeters,

reported for

& sacond oxder tri-

waticn of that

. ,
e pievyate .;.-..-w‘
[
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-
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£
magnitude in a 16- year per:.e.l wh:.ch allows -fox that much

T2 accumulation of offset at thakt rate
3. Q- Yov.'re: rely:f.ng“ on this article by Griégs and,
A4 Coppersmith for your information con the triangulation net;’
5 vrighi:? - ” . ,:‘ ‘ | . "
6 II A A&es‘.e I haven't examined the figures myself.‘
) 7 “ tQ ;1,:,“; ~ ﬁo. 't‘ié'ezih;.ve' an' o’pinib'n as to whe"‘zer or not thz.s’#
- 8' se cond oraer tr:.angulatign net has been in: tall'ed fov' a suf- :f W
9 'Vf:'.w.f::.e“z;‘t:j an]xotmt of. tlme. --tnat{z.s .. vwbv'avf;ber th:!.s 16-{eac S
10 ll - ps.;rz.oc; ‘15 ’su‘-‘f‘ ca.ent 'z:o. léltow thé: s;tra...n rates that Webexr |
11 and La:ioie ha.ve-;-' -
: 12 e Noamou‘ Excuse me, Mr. Bowers. I'm not
13, sure ’chat there was any testimony that ix. is a second oxderxr
14 t.riangulatz.on network. There may ba. I know ¥r. Hamilton. ; ;
.15 used that phrase, but I don’t think -- I aon't know that he “*
16 used that phrase in connection with this triangulation. o g
17 Ii think he said ”evén a' second ‘orc?.er,;'.' and *thexe - may have i‘;‘
% 18 " been an ﬁflpi:f:cation that this was a second order as op’pc'séd -
19 ‘to a.first order. ' I don't even know the differex;ce between !
> 20 I the ~two,' but. I wogld iike the record ;straighti_ %
21 | .~ BY MR. FLEISCHAKER: ) ’ :
22 Q . ‘What i5 your information as to what order 4xi-
3 23 !’angizlation net this is? :
. . 24 : (Witnessﬂamilton) X can only cuote the article :
b (\’) 25 which says, ‘ ) ;
1 ' o
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It . , 5087
0 wos 1} : "Because the triangulation precision
2 'is only second ozder and most of the time periods
3 are relatively shd:ct, thig-data is probably aot.
O A ’ capable of sncw1ng strain rates b parable “to
5 -the- 1ong' cerm geo...og:.c rate of fault offset of.
- = ‘v. l‘“ ’ " r‘
8 ] abou‘. 1.6 centzmece per year. (Weher oral
7 ' chor‘.ununication) '-. L e t AT
' N I am suz:e w:: have lcokod at the dimcns:'.ong of
¢ 8 ) Ny
' » : “ “‘;{"-W el “ O ““{‘ [T R m N 'lm v “w " PR w' RO y N (‘ g
i ';u o Wy e 5 P RN ;,‘:_ o '0‘ LR e T PR
g ilr" !:hej tr:.angulatn.on net that accompam.ea ~= in i:he fz.g e that
10 accomnanz.ed th:.s article. And J.t's rya)im.on tha.t the 1 root
11 that should‘ have &eveloped along that fault during that
121 périod of time should hava shown, if the rate was dgoing at
/ . : ' .
% i3 |t 1.6 or oome likely figure per year, - . SN
14 R « B You have a different opinion frcm.Co pe..sn:.th and T
. 18 Griggs? . . o s . wy
| Ceal v o L
. TeT L AL s } S
j 1170 | S = ‘ ,{ ;
: 7 -9 - Okay. and vhat is your experience in triangula- ,é; .
% 18 -ta.on nets? - . - 1
19 vt *A Well I k.now how to onerate a transitl” I can turn
- . . ¥
hd 20 ""a'ngles. A.nd I'm soméwhat fam:t.l:.ar wi th the procedur«.. ..hat one "
- .. e - L ] i
o1 goes through in ordinary surveying. I have not ..peni. time p
22 ‘in ‘analyzing gecodetic nets. In thi's case I believe they ace
23 taking U.S. ‘Coast and Geodetic Juxrvey data and naking aa’ -
1 24 analysis of it.
% a5 R o I take it also that you lilewise haovea’t’ op‘,.cated
o :
g ’
' [RERT S LY VARA RSN AN HESCE EATY I AL 0 00 3 PR I Al RO XTI X SRR T LA MM L1 A RS  t SOOI = ARSI AR S g cpld S0 At S AU G AL DM »1»(; R R A T RO D A A L AR A
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] Gbs 1 ‘a- net or ass.’.Lstezd An thé operatj.on‘ of a net:? | ;' g
3 Q  What ié avcreep meter? — B
4 2 A= My understandz.ng is that :.ﬁ is a devise, that can ; ;,
5 |t ba, or an instrumem: that can be 1ocated écress an area ’
6 where some ka.nd of deformation is expected. And the g.mount i
] ) 7 ) of deformation that‘occurcr wil]. he recocded by that :!.nstr:u.-»r~
H - 9 i " ‘ And uI; ,think Lha& th"a‘.t‘ (,an‘In'.sclauc’:o'ne:x (hy sevéra(i
10 4 different means.,_ Ana. z 5; ;mt personally faxnli;.u: with the‘ |
‘11 operation of su‘.h instrumeuts or the techniques used.
. 12 I T Q What is an alignment array? )
@ .13 B =Al‘ Let me turn that question to Mr. Willingham.
14 I think I have an idea but T would rather not 'guess. ,,
13 A (Witness Willingham) well, an alignment array
* 16 is ‘sometimes :efer:::f.ng to a sequance of markers strung |
17 pe:mdiculérly é.cross the fault. You come back periodically :ig
! % 18 and survey these markers to see -if they have shovn any sub- ,l
. Wi stantial displacement. : e
! * 20 \ Q ‘Do you have any information as to whether creep ; .
i 23 m or aligmnent a:rays have been installed on the San. ' .
§ O 22 || Gregario?
‘ 2 A (Witness Hamilton) No, I don't have aay such
; 24 lntémuona. I'm not awave that 'they have been; except insqfar':
1AW 25 es one can consider roads and fence lines, featurxes like that,:
<
8] . , « e ' ..
e . . S S S S S S SR AR
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. i - o
wh' 1 to be a soxrt of crude type of alignment array ox creep met er‘: e
2 Q You ‘zlso indicated that you are not aware of any
. . Y . . ( . S
3 offset cultu.r:al featuras.: N
4 A - ‘That was my testimony.. :
i .Q . All 'right. . ‘ oLt o
! 5 : . ‘
- C ‘;? - ;;"
[ i :,.a'
Sl \ , .,
g clusions.on? . P . e A0
N 7 Ty f.;' - ¢ ‘ * K R Cw
;’j T \ B Lo C ht
.8 a . The art:.clc tha;. I'm maki zg ret’e;.ence to here. £
5
.5 -8 2
S v"’ :'~“"",u' '\" :z‘ e fn < ?‘," T ' »
BT "{;‘5?:':": I - ' )
| : .
11 AN It says,
P : L " 7T "Pault créep haz not yet been observed
13 or. measured along traces of the San Gregorio fault
' zone. Pield mapping investigations to date have T
. ! R
. .. . . o
T 45 not discovered evidence of offset cultural features.' , |
16 =(Weber and LajO:L Personal communication. 1977).". " ¥
- It goes' on to*'say, T we |
: S =2
T,
is - "Detailed or systematic studies have T
© 1o not’been made.® . . ’
. 20 ) , Q‘ "~ Dz. Jahns, I would like to ask you, What is your -,
. ‘ f
21 opinicn as to t.‘xa amount of accumulat ed oxffset tnat has !
’ 22 occurred on the San Greqor o fault zone? . “
PO 23 A ;(W:-‘.tness,'ii_‘é;hn:;) Wonld you repeat that cuestion,
- - 4
. \ . 2 .
. f'. . i
. 24 please? - : o . N
' . » !
@ 25 Q 'I'd like to have youxr opinicn as to the amount of !
..';‘ \ . N ;
l ; - - v - . .7 . ' !
' A . : ¢ 3
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i solgo‘
0}38 1 accumulated offset that has cccurred on the San Gregioric R
2 fault zcney both vertical and fhor:{zontal? |
3 A I.have very little in the way of a meaningrful
4 op:.n:.on concern:.ng the- verc:.cal component But for the
5 horlzo;:ztal, a few L:Llometers. If you re zeferr:.ng to what ,
6 has become o;zr standard‘ pe;io;l of* reference, the "ast
"7 £ive m:.llion years.. “é ‘:i |
- ' 8 ,
10 ‘ “it's really peri.znei;t here. ‘, . ‘ g
11 Q | Is that to say youhhave no opinicn?
12 A That!eﬁ;i.r.; ‘Ioffer none.
@ 13 Q Mr. Ham:.lton, your opinion as to 10 or 20 Km, .
14 ny recollectlon is that that goes to 15 million years- is
5 || that correct? . \ ‘ ‘
16 A “ (Wittn‘ess E}amiiton) On the order of 15 million
17 years, yes. It;s approaching tﬁe age of the volcanic‘ z’g'orma—
n 18 ’ticn that we: f'ind on both sides of the San Gregorio fault
19 and the general age of the sedimentary basins that g;.ve rise ;
) 20 to the gravity anomaly wh:.ch seems to be offset by about
21 10 kllometers r:.qht"sla.p. ‘
22“‘ ; It's also somewhat older than the age of the rocks:
23 near the Serra Hill fault. ‘ ) S .
. 24 Q Dr. Jahne s 3.n your testimony at page 4401 of
% a5 I - December. fith,* 1978, 1;ou refer tol the woricof Graham and
g |
| ' =;
' |
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wbS i Dickinscon. - L. ;
2 ) A {Witness Jahns) Yes. o
3 .Q --that is published in Science Magazine, and to
‘ké:ﬁ: ! " . “. i *
X 4 the hypothesis which they have.« . Lo
‘ . 5
i s Il
H .
: e
| ’
; 81l
i .y
i v
i I |
H ‘ I e e [ 2 - 5 ;
: 10 Ik years. They c::.te several xinds of evidence for th:.s, some 3
; 110 of wh.i.ch, on close scrutz.ny, tuzns omt t_o be z:erm:.ss:.v.ve\ i
! . Rt
u " Cad
i . 12 ra.ther than recm.m.ng ’ amd some of which turas out to be. . ? N
» x » » o AR . .o ",:.'r“vf\
i @ . 13 verv et-courag:.ng, almost requ:.r_ng, but a.nvolves very ‘old wbie
‘ ' 14 ‘fea ures and,whence, dces nct tie doun the oossz.b.z.e per::.od j
! 5 ;_r:.'of major movement. ‘ ] 7 - i
) 16 L. '« - Then to that can be added 'what in my opinion is . '
*’* ‘ . : oo
: 17 a very neat attempt to explain the apparen{: discrepancy in ;“ {
H N B . . . . i\
‘ 15 cumulative offset along the northerly reach versus the !
o : L . o " H
; 19 '.’southerly reach of thé San Andreas fault by means of, in. :
¥ 3 h\ - ‘ ! : ?’
;. 20 .effeg.t, plugging in major offset along a San Gregor:.o and ¥
1 . , |
' . 21 southward trend. This doesn't fully do the tzxrick, just in ;
‘ Q 22 geometric terms, as pointed out last year. But it is an )
! 23 ingenious atzsmpt to sxplain an apparent discrepancy that K
24 has prompted invesi;igators to lock for an ancestral Sau '
¥ \ N . *
i (\‘) 25 Andreas fault in the sout.ze*'n part of Cal ifornin, Y
. §j . »
“1
i :
i
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amount to a considerable ¢ime in cros ss-examination, you . i?
. &

=0 CERT I 0 LAy
]

Q Dr. Jahns, do you have a recollection asto

whether or not Px ofessor chkin,on and Dr. Graham concluded

that thz majority of the right laterai slip occurred w;thln l'

the last 15 million yéars?

"

CA- Yes. I have a“ least three. rbco11ect1ops or’

& - - Y

. f%ébk*ﬂf~WbLId 1t n° helpful 1f you we 2 to refresh wour;‘
=R »"‘.,%:,
m°mory by refareﬁce to the Sciesce *arazlﬁe, oxr would it'be
o > 1"‘-{’; ". ., ‘h “ .. - . ""‘-"', ,, ; '?., ,xr’;’;‘)' - " .,

to th- Science Magazine artzclo?

-
e, r

‘MRQ NORTOW~ Excuse me, Mr. Bowers. He didn't.

say‘he needed”to refresh his recollection aﬁ all. He slmply

asked 5f Mr; °lelschamer really wanted an answer to that
qucst;oa on three fronts. -t oo . R

MR. PLEISCHAK I'1l take them.

. . I

;,“w‘ MRS, BOWERS; If you’re starting on what will

may have heaxrd Dr. Martin's five o’clock alarmgy off.,

QQ?E» MR. FLEISCHAKER: Let’s hear the answer to .this,
and then I think we can probably guit. _ .t
WITNESS JAHNS: I.can nake this brief.

. There are three phases, so far as I am aware of

personall The first time I heaxd this pze sentation was

in Sacramento. And at that timz the implication presen: ed

by Steve Graham, who gave the paper crally; was o the effect

>
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‘ 5093 j
1 that probably mos it of the lndlcated, or inferred accunulated:?;
2 slip ,occurred early, durlng the last 30 million yeaxrs or‘so;;jf
3 Phase 2 was ny first reading of the Sciencego %T:}
4 paner, in whlch somothlng approachlng the oppos;te _mpressionn{:
5 was.created.f ‘
6 éhé‘gfféét that hnbfééﬁy goé& chaﬁc;‘thaf most“of’thiq :
7 ‘loccurred 1ate, includlng che 1ast five mllllon year Vs
8 hzs or&. »T;]éiﬁ;£;~' e o f“;ﬁk',. " .
Coe , PRI o . sl e >
2 S 7 Phase 3 lS the.most recent paper published ag“’
10 ;.’p zg‘of Lhe Califo*nia Di;l sion of M;n;s and Geology spec;;‘
11 naner in which, in effect ’ el !
12 Tbey come out vith a very ¢clear statement, to which I completéil
13  suosrribe; relatzve tolﬁ c;n cimeters pexr year of average s
'{4 rate of plate movement.JjAnd then tney clearlv state that
13 ,for the past 8ix million years nearly all of that plaue T
6 movemcnt has been accommcdaued by slip along the San Andreas 
{7 fault. Yet they retain parts, smgnzL“cant parits, of the é%.‘
18 Science srticle in thzs more recent article published in ’7%. :
19 qi . fhig is why I say it is somewhat contradictory. "
20 But they have;a brief discussion, beautifuily illustrated by ;
, . ’ <
‘2; N a diagram somewhat similar-to the diagram that-és‘in'the :
22 a?blicant's direct testimoﬁy to this point. And their )
23 I’ conclusion is tuat neaély all of the platz boundaxy movement :
24 :in the last six mlll.on years has been accommodated by slir 2
25 along the San Andreas. Arnd that leaves nothing but crumbs :
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wb12 ii for the other faults. : *Q‘ S .
2 MR. FLETSCHAKER: Well T'11 have to Iet the
’23 '3 article stand for itself. ‘Mr. Graham will be here. B:xt‘
4 my questz.on went to the 115 Km of offset and the period @
- 5 @ien that occurred. . . i
=67 Sl BY MR. FI.E.LSCHAKER° T |
. "7 S ﬂQ l Is tgxere consistency between the observationgki
. 'r:he S..ience art:;!.e Land the most. recent publ:.cat:.oni:in the ‘%é
i most of tha{: é%fser occurred in ; g
, " o Bl Vel S Vi ) R : sp
10’ last 15 z.:.llzonﬁ yearei’ R ' 1’:-'” I r’;%
i1 i*.'f A - (Witness Jahne)‘ m f ‘
i ;me‘ssage. s E N : S . : A iy
@ 13 el 1\.’2. FI.EISCHAKER. No further questi‘oné. That'
14 it for the day. - | "
;5 ) MR \oﬁTON; Mrs. Bowers, I have a couple ‘of ;i
. 16 legal points. Perl-.aps if we could.-- Maybe the witnesses |
17 ] ‘and so on could go back. But I have maybe, you know, a i':{
1 18 coup_le of -things I would like to get a rul:.ng on, rather tha'z:
; n 19 take up an hour or- two in the morning. It might be a good -
;: . : 20 time r'to argnev it now when ve're constrained by tine.
‘ 21 ‘ 7 | MRS BOWERs- Have you attempted to d_iscuss them
“ 22 || "with the other parl:ies?
, . . 4
4 . 23’ MR. NOI‘{TON: Yes. One of the things is something
: 24 ;we Eiiscnssed before. It has to do with th_e panele. And the
; @ a5 || tother has t;o do with Word'er of presentation of {:ﬁ'é;&'a"‘gesy which |
s
) : |







PR D T i PRVLOTTIR TS A [T AT L P o g IO IO W I Co 10 2 SO SNT TONIE PRI Poc 1o 1)
0

Lok

L

R

Py

Y

-

10.
11
12

13

14

15
16
17
18
19

20

21

22

23

24

> 3 4

'1'.
L

. eigntmthlrty,v,xﬁﬁy*i;,‘

. schedule that we didn't discuss..

I’have discussed with Mr, Fleiscnakev before and we dldn't

u :

seach agreement on.

MRS. BOWERS: Well why don’t you proceed?

© MR. NORTON: All right.

MR. FLEISHAKER:

* '

- * ’i R

w0

ol
- A

MRS BOWERS'

; - . S 2

) R . N R 1 ¥

i : MR. FLEISCHRKER: The Board was permitting it)gzgﬁgg
s i‘:é;

and X had a standlng objectlon. s Jfg%

S

. MR. Nom:on-

T . 41 .
» . 'k““

because we hava peoglc comlng 1n and I don't wantchem sxttlngm

e
»

But lt does bear on the hearing order.}:

w o v
] b

"I just wanted to be sure we dla have;

A

« - e

here forx days walting o get up there and £ind out they. ure‘f

.

here for nothing. That was my primary concern about the

.
se  aw

panels. R

whil

Ny secénd point is that, in Mr. Fleischaker's
schedule ﬁé daid &iscus§ that, but therz was one day on his
It involved the ta;l end
of ﬁhé schedule. Ande'm going f£rom memoxy: I don't have
it in front of me. But I believe it is —- I now have it in
fréﬁt of me. ~ ‘ ,

It showé on the 18th of ’énuary——

Her= it is.

MR. FLEISCHAKER: Optimistic.
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uantil evervthing is done and have the last bite at the apple.
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MR. NORTON: Very.

. -

(bontinuing) ~--the testimony of Mr. Xnight and
others. And then on the 19th it says "Rebuttal, appllvant.

aAnd then on the 22n4d it says “Rabuttal,.intervenors.?;

¥ \

which means he gces flrot and he goes last.

gces last the intervenor doesn't come along wzth rebutpal
L e Bt i, ;; I 1.,4-~i»“"
testimony. And ye“ that's what thzs schedule.shows. A”

A o *
‘M oo n 2 e,

And if that‘e the basis Mr. Fleiqchaker is operat;ng underg"

1 don't want to gc through to the end of the hearlng ‘and ’“5ﬁ aly

have hﬂm sdeenl; say “Oh, sy gosh, you mean ‘I can't have«*

e
I . Y. T

and the other thlng. ) ' . ,.‘ ‘ oo ‘ T ““Af‘

.

" And I would like to have ‘a ruling from the Board
Row_ as té the ordering -~ or in the.morning, if you want to

talk it over thms evening -~ ags to the order.

-

- Lt's our position that applicant ‘is no entitled ,

- -

to rebuttal at all; his zebuttal comes at the same tine ==
excuse me;. tha intervenor: let's clear that up on the record,
Mr, Bloom. Thé“intervenor's'rabutﬁal comes at the time he

X

puts on his direct, because we'll have finished. And that's

when he puts on his direct and rebuttal. Ee doesn't wait

mhatl!s totally inconsistent with the burxden of proof notion

«
L~ v

y
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in the face of the clear language of the regulaéions. The

- isany doubt. 2.743. Evidence. Subparagrappu(af. General.
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of hearings.

MR5. BOWERS: You said~~ I don't have it in
front of me. But you said January 18, 19 and 20. Is that

December or January? ) T
MR, NORTON: WNo, that'’s January. It's

Mr. Fleischaker's January schedule. ¥We Have yet to see his
. . !

February schedule. ) SN £
_ (Laughter)
° | MR, FLEISCHAKER: I invite you all to join dme,

-

May I reply?
MRS.. BOWERS: Go ahead.

MR, FLEISCHAKER: Mr. Norton's argument flies
language iszbsolutely ciear on this, and I don't think there

It reads as follows:
: 1

"Bvery party--~" And it doeéé't sa
"except interjenors." It says, I ‘
“Eveéy party to a proceeding ghql},
have the right to present~such.oral ox doéumentary
. “evideﬁce and rebuttal evidence, and conduct such
cross-examinatioq'as-may be requixed for both full
and true disclosu;a of the facts,®

And I read that to mean the intervenors have the

‘right to rebuttsl evidence. and I am unaware of a legal

Fraw v e e ww
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right to put;on rebuttal testimony, but thay do that immedi’°‘,
o

ot we've finished at that poiﬁt~when thej go«on.i‘
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7

interpretation that means that a direct case and'rebutta1_ 
are one and the same thing. That®s what Mr. Horton is A

arguing, And that is a'unique argument indeed. -“quggl

PR

MR, NORTO&: Mrs. Bowers, let ne: very qu;c&ly ok
, S RSN

P o
PR 3

- ¥

. »ﬂ e,

respond..

That's not what I'm arguing. They have ] tne -

N Ea "A’ t1
LA o , oo B A oy \_i
R SR Rt O

ately after-they pnt on thein.tdirect nestlmony.y chause

P Wumx
ﬂ"' W N , .
get to put thelr rebuttal on after we do, necause we go
first ana last, because we have the burden. - ?f!;t 9
| And I'm not saying they don't have the opportunitgi
to put-on rebu@tal. It‘s a question of when. And when they,wﬂ
put lt on is certawnly pr;or to us..-
“MRS. BOWERS: Well we understand your pos;tlon.
. :? Does* the Staff have a positicn on this?

MR. TOURTELLOTTE: Well generally I would, I %
guess, tend to agree with Mr. Norton. ﬁr. Fleischakexr has
the righL to put on rebuttal testimony. But p*esumably he
has a direct case and he has filed that direct case with us.
And after that direct case is put on, if anything has come
up dufing the course of the hearing that requires that he

answex additional matters, then he should put on his rebuttal

case then.

4

And I do agree that the. applicant goeg first and

uTeY.€ e s
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& wbl7 i last. | Exactly when M.,. Fle:.schaker puts on hr ::ebuttal
z te ta.mony inbetween is no" of any particular algn cancew. o
3 MR, I-‘LEISCHAKER: Can I xeply to that? . -
Q 4 ] That.'s the’ crazn.ns* thlng I evér heard of.
s MR. NOR‘:'.’ON~ Excuse me, Mr. Bowers. B
; 6|l . 11‘:,; “' - 1f M. :le:.scﬁahez: wants ta ‘assume the total
4 7 : ] ]qurden of proof he can change Lh“ Jaw and assume tt;at burde‘ t; ;
. 8 .of éz:oof and then he can go last. ‘But. unt:.l “the law ist ‘
’ ‘ it T T I & M ‘-;” . . SRR ‘,1-,1;’4:": ™ ‘:h.”:&s}-', s lEn
9l :‘\ghzar'g_ed and the | ' aﬂﬁ' Y [ 5
; ol "back the*'e s no ‘ %,,
| tase.c SRS
%. i2 . :‘;MR‘; FLEISCHAKEP- n'th oroc'eedings in which’ ’I ,
I @ 13 particzpated —— Seab*ook and also Ind:.an Po:.nt -- the wvay -
! | 14 "..h:.s waa handled was. as follows“ . i , : A
E ) 15 ‘ SO Each cf :the Vpari;ies went in the order :applicant-f
i i6 ihtgervenoz-staff . .é.nd then 'thexre was a simultaheoué filing
. 17 .of;; rebuttal testivony. And at that point everybody went *;
. 18 ;:.n “the same oxdex nppl:.cant—:.nto.rvenor-staff, with the I
'3 b 49 _ytstaff batting clc.an—-up. Ana that's norna]]y;l-:ha way it’s
: . 20 done, as I understand it.
21 ‘. + 7 uRS. BOWERS: Now wait a minute. Iet me listen
i,,, @ an |l to fat again, You're i_:él!;inq about ,first the .diract, case.' '
5‘,’, ca : MR. FLEISCHAKER:. Thet’s correct. And then there'
jg - 28 a s:unultaneous I3 la.ncr of rebuttal testimony. 'Zlnd-- |
; @ 55 o 'MRS. BOWERS: Following éx‘oss“-examination'.
i b -
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) MR. -FLEISCHAKER: Following {:l;xe cross~e£;amina§iqn
~of all parties. You have applicant-in:‘;en@nor-sfaff . s .
thereafter a simultanecus £iling of rebuttal . .
. teétixriony. And followed by the same order. applicant- o
a.ntervenor—-staff, with the staff ba.t J.ng clean-up. . '%.
SR MR, NORTQN: Excuse me, Mrs. Bowers.- We have - k
Mr. Geer hpre w"zo has prozatly been :anolvea in more NRC/AEC‘ 2 jﬁ’%
prc‘ceed:.ngs than a:nybody al:.ve to.lay. And I'd l:.“:e to ‘Ixéave 1‘ ‘p&
? ‘ ; D:.d I aay that' wrong? L " o . o o
| | (Lauét;éer) : , - 3
‘ In any event, you know, I'd like to have his : ,e
comments on’ that. Because I think Mr. Fleischaker is Just &
dead vrong- when he says that. . o
} ‘. o " And,. you know, I'm not go::.ng to éay I‘ve a tended
this nany or that'mm;y hear::.ngs and maPe a count as to who :
has attended most. But I know Mr. Geer has been involved in;{(
this siﬁce it staxrted, for the last twenty—some years ROW. ” |
And I think what Mr. Fleischaker is suggesting is not done. ~.
. : - ‘ i
) e MRS."B(E)WERS:‘ Well I think we know the position
& the partn.es. ' So we’ll cénsider it t.;‘.lrou;;h the evening %
break and plan to recouvene at eight-th:.r..y tomorrow morning. |
. . {(Whexeupon, at.5:15 p.m., the hearing in the ai'
" - above-entitled-matter was recessed, to reconvene at
.. 8:30 a.m., the following day.)
_ | s
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