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The purpose of thils research was thres-fold.
Pirstly, it was conducted in order to acruaint the author
with the techninue of messuring the vertical and hori-
zontal components of the distorted earth!s megnetic field
end with the problems which arise during the course of =z
magnetic survey. Secondly, it was conducted in order to
acgueint the author with the usefulness of the megneto=-
meter as an ald tc the solution of structural geology
problems., Lastly, it was conducted in the hope that =
contribution would be made to geologic kmowledge in the
field of structural geclogy.

Two greas were chosen for investigetion., The
Los Angeles Basin Area was chosen because it afforded an
opportunity te study a large jeclogic feature, complicated
by faults, about which pmuch i3 well known. The second
area, Antelope Valley, in the Mojave Desert, was chosen
because several faults of great displacements are known,
or supposed, to exist in the area and because a large
vortion of the area is covered by aluvium, thus affording
opportunity to investijate an area about which little

is ¥mown.



TABLE OF CONTENTS
—

PaiT I

MAGNETIC SUKVEY OF THE LOS ANGHLES BASIN

Geology
Field Studies
Theoretical cconsiderations of the Magnetic Field across
a basin-like structure.
Introduction
Statement of the Problenm

Sclution of the Problem

Case I
Case II
Calculations
Conclusions
Data
rootnotes
PART IIX

HMAGNRTIC SURVEY OF ANTELOPE VALLEY, CALIFORNIA

Introduction
Geography
Geology
Maznetic 3urvey
Roseamand Fault
Garlock rHault
General Magnetic survey of intelope Valley
Conclusions

Data



Rt

N4

IC 31

(VN

.




T I T R e e IR T e 1
e PP e Geta ks AT s esias LR ;;If.‘é
a———

o brond syneline with

thweast and is eprroxi-

sravitye acoswrenents. It onows that the basin attains
o dopth of el toits . he vieinity

f Bellllover,.

the Ptascerent granitie

[

mess of about 15,000 feet of schists
a4 other anon-crystalline metamorphic rocks of vrancilscan
8300 On thils buerc are sbout 25,000 feet of goft sard-
gtones ad 3nales lergely of rerine orizin and mainly
of Jerticry age. Alluvial deoposits cre spread cver
tnese by streans crosaing tlie Leos ingeles “loin from
the mountasing at the north.

The structure of the basin i someviel Come

-

pliceted by high angle foults of considerable displsce=-

enerel nopthwest ard south

Kol

directiocne.

SIBLD SYIDINS

Valueg of the verticel and horizontal components
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somoters of the Culifcrnls institute ol Yeclmology. Whe

vertleal component wWas agured at iatervals of § to u

aile. e aorisontel component was measured at intervals

"o profile extends from the San Pedro Hills

the 3ignel U111 cil £ield ana tho

ruonte Uills to the mouth of Son Gabrilel Canyon in tile
San Gebriel Pfountains.  The tetal length is approximately
45 n2lles.  Cessurenonts were omitted Tor o distrnce of
¢ wileg ascross the 2igrel HiI11 Cil ield on zccount of
the disburbance coused by the groet ancunts of casing
end iren sbtrucltures.
It was thougnt that it would be pessible to dew

tect the positions of tie large [faunlts that iroverse the

basin parallel to its major axis. “Phese faults displace
tie granite st considerable depths and the vortical off-

sats abt the sballower depths are in meterials of similar

G}
-~

permeability on both sides of the fazult. As o result,
o definite anomalies occeur to incicstc the pesiticen of
the faults,.

The portion of the »srofile vebueen the Ingle-
wood fault and 3an cedro iiills is of decidedly anumalous
charscter. . nunber of theorics concerning the distri-
bubtion of magnetite in the sediments or fsulting mi ht
postuluted. nooresr to get o cleurer interupreiation

ile in terms of structure, & ccleulation of
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titg Pleld disctoried hvw oo bheoin-lile structure ves mode.

PHLCUETICAL Cu. SIDERATIVLS OF WHE HAGHNTIC FIELD

A4Cuuns A DASIR-LI¥ e STRUCLURE
e

Dr. W. 5. Smythe outlined 2 metlicd of calcula-
ting the distortion of the magretic field caused by =
vagin=lie structure of the dimersions of the Los Angeles

Bagin. L. F. Ulrig carried out the calculations as given

below.

e CUTNTIYT T Ty TY . CTLp e

VA PR 5 e b R PRI N %
s,

Any attempt to rizorously find the distortion
off the magnetic field by such a complicated structure as
the Los angeles Basin would be extremely difficult. In
order to make this solution os gimnle as possible a nunm-
ber of soprroximations which are not toco extreme rmust be
made. The problem may Do considered as two-dimensional
and from Figure 1, one sees tihat it could bve reduced to
hat of two semi-infinite bDlocks of different rermeabili-
ties separsbed by e sinousoidal houndary and nlsced in
an inclined field. This assumes that the air, sediments,
and metamorphics liave the s&mé permeanility, while the
Granite has a different permeability. This is a ssfe
aporoximation as the suscepbtibilities _iven for rocks
of this re;ion by J. L. Soske% aro:

Clays, Gravels, HMetsmorphics etec. 1 to 40 x 10°° g.g.s.
Grenite 1000 plus x 10-6
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body into the eonfiguration vanted, Yhe zimulest bodios

sre the ellivse and civele v

If an elliipse is tearaforaed by the rolstion

.

¢ - At N R S 2.
Z o= in %, Tie eguation of the Dowowdrry surface in easily

derived [iving Z < —2—’,&; (”'(/e’_za; /) Sira 13)

ece in giving the bomchies on each side,

7

>
o

In this case the horigontsl field gives radial

lines which are tungontisl to the axis normally. By =

O

3e

z.
ond traﬁsformation‘z,:=Ciéiééféﬂ ) enables one to
z
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tranaform the ellipticul Lounuery into a circular one and
b7 proper ovoluabtion of Ghie boundary coauitions and the
use of circulur harmonics one may get a solution that is

cunbersomo to evaluate accurstely.

Yo
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—
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This case is not as good an aprroximation, but

gives the desired analysise. One may tranaform a circle

into the z plane. -
r?-
4 A x
- L —7
ZI P/df]e
z = b Z, Lz plerze
Z = LE

1

Now X +o'g - Lw(cesg ¢ Y7 (7)
2
(%, +¢) *y* = a*= (f+rec)”

Z-x
< +2cz/xcas\c/ = /-Zc

" - — = - s =
when Z/ =a C, = é ] ° 2

end equation of boundery is

X = A/{V’C—bﬂ*(/-z,‘;)(!oszy_ (/—-—Q/VAb cosy
/

zZ

5 = Cos 4«‘$—~¢&Q—L

(/- L—A>
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in the 2z plane the potential is given by

W= #cos« 'L—J/,Ls}mx,‘(j

= #-L‘J'AZ =//,5'J% ZI:/'/E/A’D Z, where £ s w)—)—,-/y/gx

This form of potential enables one to use the theory

of images®,

In the z4 plane, then, we have the potentials given by a
line charge at z = 0, an image at %f where ¢ is the
distance of the center of the cylinder from the crigin
and one at the center to keep the total charge the same.
Potential ocutside of the cylinder then is:

W= #E L B2 AN Lo (2,4 C)
Potential inside of the cylinders

Wy =HBLn Z,+ 1+ (Z,4C ~£)+D
putting‘z;:qz,ﬂ-c,, we have

W, = W E bl —£ Jsp+E) b Zn

V)/l:/vz{g&(/«i)+c,é@é/~"”_Z;_’L)B&Z:‘CZ""%*D}
W #{E GCOME ™ ((,052257,,, ~J St ray )r(HrE /[K,'" s rE) LS }

! ;2,\/1

M) = A’g (_;_Q’.:"é‘" (Cas 128, =) Sirzr2dy )+ P2 (Cos ra, v 5 ne, )
/

Q .
+ BLL/; +BLG el o A

7////¢? rgd/pd/”zz . &
44 y o éf) (qu C{;S’xaz,-"gf 5'//1/291)‘}‘(/5 +/4/i>/£ka _(/4["/'#2:) j

7
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VBl sy 4 Cphp e B8y -C o + D



where kf::éf,?-+thSZ The subseript R refers
to the real psrid, and the subscript I refers to the
inaginary pert of the coaplex variable.
The boundary conditions are:

S Ta L, _—'”7_

o’/"‘ 0),,.

Lhileh cives the ecuationa:

DAry £, =By ) R :BRC; "4;
2) Ly vty < By (;))/Zp;:( g Cr)

H-)C/q’/?*" )[.WQVB,?ZM@#«CR Z'«-‘—"—'C.}T‘G—D

Solving taese we Jet for the coefficients

— -4/ .,

¢ =2 (Ep~+ JEL )

A= T Fpir

anc
W =l ) b 7 (S Y (2 )
a8 2 = <«

) = WS Ep () L 2y (Y B,
= /’@V&/ﬁmz,



a0 that

2 Cosd o oo RaSzk
Ep=iz, 8 E

and Wy reduces to

7l ) E
W< #{(E sutg) 20T

JW, - et S t =gy
thwe fielu is;,) z: - //w;tg+dé+ 2 (t [)& =5
Now the renl part of tids is thwe vertical field and the

Z)Zy,, (.ezi (M’ —e %)

aauinary part 15} the )fmrizcn*‘*al field. Thus L !
zY "'«g,/ [20930( 4 ¢ == b) (C’gso(,le» _’_(/:__% )cosg)\i,’)a((/‘_‘:))‘sl,zg

Y (" )aas<,+¢"‘¢

# :;cHZf?‘ﬁg—’fZ&i%_ﬂ)—.&,/\_b
CALOULSTIQNS ™ O~ )cosy+ (225 )"(COS%(’ —£. )S’/7\7+5'f70té&+ )C’osg)

The hasin wos assumed to be 40 miles lons and
40,007 faot deen at the center. 4 field of 0.5 gauss,
inclined at 309 to the vertlecal was used. A pernsability

cf 1.012 for the granite is nsed. Thus

Lo+l 2.6)9 "7 = & 20/

-l FO0/n =085 90//77/720’5
Cos o = 0,364
5z d = 0500
and the ecuations for the x end y comuonents of the fisld

intensities are:

=
K <o 5{Qy53’0 < c.006 2 (d 6 6 é. Y025 cos 3)-0,/7505;;25)}
¥ (e? Yo o Cos y+ 02

o . o006 —Qw

ﬁ{o(z Yo a5cog 9)+a 310 S)0z 5)}

/;/,/ :@.5{0505*

(£*¥ro 70 Cosy~+ a.1%

In order to apsroximate actuel field relations more closely,

& traverse line of definite slope (x = my + k) was chosen.
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Then one would have for

measured, contribotions

thne formula &8s

In the

thie

angle thnat the lina of traverae

araasant

norizontel and vertical fields

Prem the x ard v components from

maves

4

the angle O = tan

is aporoximztely 20, so that the foreulsa for the x and

y components vere uscsd

corclusions

survey are

(SR =]
e

1. attempts o
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'{‘ (r‘x:"o x}?‘

rormations,

unsueccaeasiul.

2. Celevlated values
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iills. From the 32

of the Inglowood Feult the

he caleulanted snd
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wheen

locete

congiderable dlasplecenant

Sk al

sES

in the Log

Cy

Gabriecl

obaerved

e drawn from this

e

Tollowss

the position of faults
covered hy thicltnesses of

wiuvium, and other sedimens

ingeles Tasin were ontirely

of the vertieal and horie

after the method

Dy He &+ Teterson from all

well lo; data, com=

vicinity of the 8an Pedro
Mountains to the vicinity
Detrean

oreatest Gifference

velues of verticel intensity
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is aprroximstely 50 sammas and may be explained by the
foet that in this rnart of the section the sinousoidal
boundery noed fapr the purnoss of ceanlevlastion is somewhat
gifferent from the hvpothebtical boundary between the
sranite snd sedimentery formetions In this part of the
sachion the ealeuleted and observed valnes of the hori-
gontal componont of the field also agreo very well, The
difTereace of 100 gammas may be accounted for as wag the
differvonce between the colculated and observed velues of
e vartical componant,

In the vieinity of the San Pedro Hills, or be=-
tween the Inglewcod foult and the ®acifie Ccean, the
colonleted and observed valnes of beth the horizontsal
end vertical comnonents of the fileld, differ widely. The
veofile of the obsorved velues of the vertical convonent

200 gammas ot the Inglewood FPenlt to & mintrum

of 40 pgorrsas st the nerth gide of the San Medro Hills,

The -»rofile rises again to 1560 gammas in the San “edro
1111ls. The obaerved value of the vertical comnonent of
the field is ancroximatoly 300 garmeas 1loss than the cale
ci:lated value. In this viecinity the observed wvalue of

vhe horizontel componont of the fielda is rearly GOL ammas
loss than the celeunlated value. From these facts it mey
20 concluded that the hypothetical eclogic croesse-section
is incorrect for the San Pedro Hills vieirity. In order
te setiasfy the observed waluss of thre magnetic field the

hypothesical seolozic cross-section should indicote o



e

1one

Totd

3

kA
¢
§

ol <

Ve s

¢
VYL

¥

e
e

1led turou

Ve

i

ti

(213}

.ua, by

i

PN




DATA SHEET

LOS ANGELES BASIN SURVEY

Vertical Component

Station Reading Temperature Time
1* 19.6 20.3°¢C 10.19
2 22.1 20.5 11.06
3 20,8 21.8 11.25
4 18.3 23.0 11.51
1+ 19.0 22.8 12,11
5 19.0 26,0 1.34
6 18,0 24.0 1.49
64 1941 23,0 1.57
7 18.6 22,0 2.14
g* 17.7 2140 2.26
1* 19.7 21.5 2.48
8* 18,2 21,0 : 2436
9 18.2 19.5 3.59

10 . 18,0 18.0 ' 4.10
11 17.9 17.5 4.20
12 17.2 17.5 4.30
13 16.9 17.0 4,40
g* 19.6 1643 4.51
1* 19.6 22,0 10,00
8* 17.3 23.0 10,20
14 14.6 23,0 10,38

15 13.0 23.0 10.49



Staéion
16
17
18
18
20
21
R2*

8*

]

27

28

30
31
32

33

35*
a2+
22*
36
37
38
39

40

Resading
12.4
12,2
11.6
1l.4
11.0
10.3

9.8
16.2
9.1
9.5
10.0
8.9
8.8
10.1
G
10.0
10.1
9.9
2.7
10,3
10.5
1l.9
12.0
13.7
12.1
1l.4
10.9

1i.2

Temperature
23.5°C
24,0
24,0
24,0
2¢.0
25.5
25.0
2840
3040
29.0
28,0
28,0
28,0
28,0
2740
26,0
26.0
25,5
2540
22.0
21.0
22.0
19.5
19.0
1940
19.0
20.0

2040

Time
11.02
11.11
11.18
11.27
11.42
11.65
12,056
12.54
2.12
2,21
2430
2.37
2,45
2455
3.10
3.85
S4B
3.55
4,07
4.16
4,34
5.00
10.23
10.44
10,52
11,00
11.15
1l1.21



Station
41
42
43
42
45
&6
47
48
49
50
51
B2
53
54
22+
22*
58
56
57
58
35*
59
60
61
62

63

66

Reading
10.7
11.1
11.8

9.8
9.8
10.0
8.8
9.8
11.9
11.0
10.8
10,6
9.9
10.1
11.8
12.1
10.3
11.2
10.2
10.7
9.0
9.3
9.0
8.7
8.5
8.9
8.8

8.6

Temperature
20,8°C
21.0
21,5
21.5
22,0
22,0
22,0
22,0
22.0
22,0
21.5
22.0
21.5
21.8
20.5
17.5
20.5
21.0
2040
20,0
21.0
21.0
21.0
21.0
21.0
21.0
21.0

20.5

Time
11.29
11.39
11.52
12.09
12,80
1.00
1,07
1.15
l.28
1.45
1.54
2,07
2415
242D
2.51
10,04
11l.14
11.30
11,39
11.45
12.42
12,59
1.15
1.26
1.37
1.52
2406

2.20



gtation
66
67
68*
3ge
66*
69
70
7
"2
7%
74
75
76*
68*
76*
7
78

79

81
82
794
76*

83

85
86
87

Reading
8.2
747
840

10.8
7.1
643
746
6e1
549

GRS

2+5
1.0
7.2
340
1.6
2.3
243
3.7
3eb
2.0
3.8
0.3
1.0
0.0
-4
~2+b6

~1.1

Tempersture
21.,0%
20,0
19,0
19.5
20,5
20.5
2248
24,0
2445
25.0
25.0
28.0
24.5
266
14,0
16,0
18,0
23.0
2245
23.0
2340
24,0
24,5
2440
23.0
2340
2240

22.0

Time
2.32
2.87
2611
339

10.19

10.35

10.45

11.03

11.15

11.36

}1.54

12.07

12,24
1.10
9,50

10.06

10.20

11.25 |

11.56

12,07

12.21

12,36
1,07
2,00
2415
2436
2.48

304



Station
88
89*
76*
89*
20
91
92

93

95
96
97
98
89*
99
100

102

103

104
105
106
107
108
109
110

111

Reading
=17
-Zed

2.1
“2e5
22
~2,7
=3l
2.9
~3e9

=10.0
e 7T
~5ed
~ZeB

"'209

Se7
3.7
7.0
6.5

17,0

18.0 |

228
19.6
13.3
156.1
17.4
24.3

28.0

Temperature
21.00C
21,0
23.0
21.5
21,0
200
20,0
20,0
2040
20,0
20.0
20.0
20,0
2040
22.0
20.0
20,0
20¢O
2040
20,0
20,0
2040

20.0
20.0
20,0
20,0
20,0

20,0



Station

112
113
114
115
g*
89*
116
117
118
119
120
121

122"

123 -

124
125
122+
126
128
129
130
izz2*
13
132

Resding
18.7
12,3

949
22.7
16.9
18.2

0e2
“2ed
3.0
“3¢6
=25

~4el

244
546
«le2
“«3ed
0.8
~3e8
-540
=0e6
1.4
0.3

3.8

Lol

Temperature
20,090
2040
21.0
25.0
24,5
18.0
20,0
21.0
20,0
2040
1840

1840

Lorizontal Component

Time
11.50
11.59
12.15
202
3425
9,16
1,30
1.45
2405
2,18
3400

3430

9485
10,00
10.20
10,30
11.08
11.45
12.05
12,35
12,50

1,50

2,10

2440



Station Reading Time

133* 2.2 2.55
134 . =50 3.10
135 2.8 3,30
136 =09 3448
137 =5ed 4.15
133 0.9 4,26
122+ =049 4.40

Vertical Component scale factor 22 pammas
Horizontal Component scale factor 30 gammas
Temperature correction for vertical component a&dd 4 gsmmas per degree

over 20°0C
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