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THE SAN FERNANDO, CALIFORNIA, EARTHQUAKE OF FEBRUARY 9, 1971

Introduction, by Arthur Graniz, U.S. Geological Survey
An estimate of the damage, by Reuben Kachadoorian, U.S. Geological Survey

Geologic setting and activity of faults in the San Fernando area, California, by Carl M. Wentworth
and R.F. Yerkes, U.S. Geological Survey

Main shock and larger aftershocks of the San Fernando earthquake, February 9 through March 1,
1971, by C.R. Allen, G.R. Engen, T.C. Hanks, J. M. Nordquist, and W. R, Thatcher,
Seismological Laboratory, California Instituie of Technology

Precise locations of aftershocks of the San Fernando earthquake 2300 (GMT) February 10 — 1700
February 11, 1971, by Thomas C, Hanks, Thomas H. Jordan, and J. Bernard Minster,
Seismological Laboratory, California Institute of Technology

Aftershocks of the earthquake, by R. L., Wesson, W.H,K, Lee; and J.F. Gibbs, U, S, Geological
Survey

Fault-plane solutions of the February 9, 1971, San Fernando carthquake and some aftershocks, by
James H. Whitcomb, Seismological Laboratory, California Institute of Technology

Microearthquakes on the San Andreas fault and aftershocks of the San Fernando earthquake, by
Christopher H. Scholz, Lamont-Doherty Geological Observatory of Columbia University

Preliminary source parameter determination of the San Fernando earthquake, by Max Wyss,
Lamont-Doherty Geological Observatory of Columbia University

Pattern of faulting and nature of fault movement in the San Fernando earthquake, by Barclay Kamb,
L. T, Silver, M.J. Abrams, B, A, Carter, T.H. Jordan, and J.B, Minster, Division of
Geological and Planetary Sciences, California Institute of Technology

Surface faulting, by U.S. Geological Survey staff

Strains and tilts associated with the San Fernando earthquake, by Pierre Jungels and Don L.
Anderson, Seismological Laboratory, California Institute of Technology

Preliminary measurements of tectonic movement, by R. 0. Burford, R.O. Castle, J,P. Church,
W.F. Kinoshita, S.H. Kirby, R.T. Ruthven, and J.C. Savage, U.S. Geological Survey

Repeated surveys of small scale figures established across surface fault ruptures following the
earthquake, by John C, Lahr and Max Wyss, Lamont-Doherty Geological Observatory of
Columbia University, and James A. Hileman, Seismological Laboratory, California Institute
of Technology

Instrumental monitoring of post-earthquake fault movements (afterslip), by Robert D, Nason,
Earthquake Mechanism Laboratory, National Oceanic and Atmospheric Administration

Preliminary resulis from recording aftershock ground motion on alluvial deposits, by Richard E,
Warrick and William B. Joyner, U. S. Geological Survey

Shattered earth at Wallaby Street, Sylmar, by Robert D, Nason, Earthquake Mechanism Laboratory,
National Oceanic and Atmospheric Administration ’

Seismically triggered landslides in the area above the San Fernando Valley, by Douglas M, Morton,
California Division of Mines and Geology

Landsliding in the vicinity of the Van Norman Lakes, by T.L. Youd, U.S, Geological Survey

Ground failure on the San Fernando surface away from obviously tectonic rupture zones, by
Robert V. Sharp, U.S. Geological Survey

Methane seep off Malibu Point following the San Fernando earthquake, by H. Edward Clifton,
H. Gary Greene, George W, Moore, and R, Lawrence Phillips, U.5. Geological Survey

Oil and gas seepages and damage to oil field facilities related to the earthquake, by California
Division of Oil and Gas

Water-resources aspects, by A.O. Waananen and W, R. Moyle, Jr., U,S. Geological Survey

Damage to constructed works associated with soil movements and foundation failures, by T,I.. Youd
and H. W. Olsen, U.S. Geological Survey :

Preliminary structural lessons from the earthquake, by Henry J, Degenkolb, H.J, Degenkolb and
Associates, Engineer
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THE FOLLOWING TECHNICAL REPORTS ARE FROM THE NATIONAL OCEANIC AND ATMOSPHERIC
ADMINISTRATION, EARTHQUAKE ENGINEERING RESEARCH INSTITUTE

A preliminary report of near-field seismic monitoring of the San Fernando earthquake, aftershock
series, by A. ¥, Espinosa, E.R, Engdahl, A.C, Tarr, and S. Brockman, National Ocean
Survey, National Oceanic and Atmospheric Administration

Freliminary fault-plane solution for the San Fernando earthquake, by W, Dillinger and A, F,
Espinosa, National Ocean Survey, National Oceanic and Atmospheric Administration

Some observations of the San Fernando, California, earthquake with a laser strain meter, by Jon
Berger, Institute of Geophysics and Planetary Physics, University of California, San Diego

Preliminary report on felt area and intensity, by Nina H. Scott, National Ocean Survey, National
Oceanic and Atmospheric Administration

Ground motion amplification and vibration measurements, by Kenneth King, National Ocean Sﬁrvey,
National Oceanic and Atmospheric Administration

Magnetic field survey of the San Fernando earthquake epicentral area, by J, E., O'Donnell and
H.E. Kaufman, National Ocean Survey, National Oceanic and Atmospheric Administration

Crustal-movement surveys and preearthquake strain analysis, by C. A, Whitten, National Qcean
Survey, National Oceanic¢ and Atmospherie Administration

Preliminary strong-motion results from the San Fernando earthquake of February 9, 1871, by
R.P., Maley and W.K. Cloud, National Ocean Survey, National Oceanic and Atmospheric
Administration

Evidence of record vertical accelerations at Kagel Canyon during the earthquake, by B. J. Morrill,
National Ocean Survey, National Oceanic and Atmospheric Administration

Introduction to the engineering study, by the Earthquake Engineering Research Institute Committee
Soils and foundations, by L. LeRoy Crandall, L., LeRoy Crandall and Associaies

Damage to the Olive View Hospital buildings, by the Earthquake Engineering Research Institute
Comumnittee

Damage to the Los Angeles County Juvenile Facilities, Sylmar, by James H, Thompson, Wilson and
Thompson, Consulting Structural Engineers

Damage to the Pacoima Memorial Lutheran Hospital, by William F. Ropp, Daniel, Mann, Johnson,
and Mendenhall, Architects and Engineers

Damage to the Holy Cross Hospital, by S.B. Barnes, 5.B. Barnes and Associates

Damage to the Indian Hills Medical Building, by James H. Thompson, Wilson and Thompson,
Consulting Structural Engineers, and James J. Kesler, Karotis and Kesler

Damage to the Union Bank building, by Paul Greenfield, Erkel-Greenfield and Associates

Damage to the San Fernando Industrial Tract, by Earthquake Engineering Research Institute
Committee 7

Damage to the Sylmar Industrial Tract, by Earthquake Engineering Research Institute Committee

Damage to a market, Glenoaks and Hubbard, San Fernando, by Walter Dickey, Consulting Structural
Engineer

Damage to a market, 13570 Eldridge, Los Angeles, by Earthquake Engineering Research Institute
Committee

Damage to two store buildings in the North Oaks Shopping Center, and one building in the Valencia
Shopping Center, by James J. Kesler, Karotis and Kesler

Damage to public school buildings, by J.F. Meehan, California Office of Architecture and
Construction

Damage to other buildings, by Walter Brugger, Research Engineer, Los Angeles City Division of
Buildings and Safety

Damage to building equipment and contents, by J. Marx Ayres, Ayres, Cohen, and Hayakawa
Damage to water supply systems, by C. Martin Duke, University of California at Los Angeles
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Damage to transportation systems, by J.F. Meehan, California Office of Architecture and
Construction )

Damage to energy and communications systems, by D.F, Moran, Consulting Structural Engineer
Sociological aspects of the earthquake, by Earthquake Engineering Research Institute Committee

% Preliminary conclusions and recommendations based on engineering studies, by Earthquake
Engineering Research Institute Committee
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COOPERATING ORGANIZATIONS

American Sociéty of Civil Engineers ~— Los Angeles Section
California Department of Aeronautics

California Department of Navigation and Ocean Development
California Department of Water Resources

California Division of Highways

California Division of Mines and Geology

California Institute of Technology

General Telephone Company

International Conference of Building Officials
L:amont-Doherty Geological Observatory of Columbia University
Long Beach Harbor Department -
Los Angeles City Building Department

Los Angeles City Engineer

Los Angeles City Fire Department

Los Angeles City Police Department

Los Angeles County Engineers Office

Los Angeles County Flood Conirol District

L.os Angeles County Road Department

Los Angeles Department of Airports

Los Angeles Department of Water and Power

Los Angeles Harbor Department

Metropolitan Water District of Southern California
Pacific Telephone Company

Southern California Edison Company

Southern California Gas Company

Southern Pacific Railroad

Structural Engineers Association of California

U.S. Army Corps of Engineers

U.S. Atomic Energy Commission

U. S. Bureau of Public Roads

U. S. Office of Emergency Preparedness

University of California, Los Angeles, Berkeley, and Davis
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Geologic Setting and Activity of Faults
in the San Fernando Area, California
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Carl M. Wentworth, R. F. Yerkes
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SEISMOLOGICAL ENV TRONMENT
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Jenning-Strand, 19694 ), YK DT OHE OR 8% 5% O K Ventura Basin iz % 5h,
CCERBIIS00mOYRKFHEROERY LA BEARFER ORMLHRLSH LT, FEL,
KAZAPF v XL T35 (Bailey- Jahns, 19544 p-92~96 ), LsL /tH3 B Transverse Ra—
nges iZ BT 5 H L WER X Ventura Basiniz & £ % 5, B K N O BEEH Point Co-
nception 2 & H I San Andreas ¥ fGiz s  CT5E 42 = & 434y BhTwns,

1971429 B, WEAH KR San Joaquin Valley OfF%, San Andreas HifBo® "o g~ ic
%3 % San Fernando Valley OJL#iifi< OMELBIE L (5 2 o TOMBOMB Ty 2
DERRFROMESDCH 545, San Andreas Wi /8 OF5PE D Transverse Ranges DEETay g
B, COBBILEL->TT oy 7 BRBEIFAICEHT 50 ThAMBIC KL o bh, EHMIRD
Ceid, BES500HEHD5 1,000 HEOMIZ, COEHBIL3ZROLD, il 3ol A=R
U OBEET 2ERO LR LT, COBHRLWRO S0 » 2 OEBHIZB -> THILEZ 05
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Historically and recently
active faults

N P

Possible extensions of historically and 7 ey \\ “e,

recently active faults, and related Diego o — % 2,

inactive faults - —— S .,

AXN L
e .\ -~

Inferred extensions of active of refated ’ig’ e o b

inactive faults beneath surficial deposits G . . 32

or the sea floor 32 < Y >,

>

| SGuLy oF
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Fault segments with surface or postulated
submarine slip during historical earth-
quakes o¢ with contii i i
aseismic fault slippage

H-2 BAY I +2r=F S 25BREEE

—_7 —



BN L9968 ORTY YL 2DHHE 220 £ o @ Borrego Mountain T4 L7, 197 14EDB
BLREVEBM TRELALZDHERED TH -1,

w34$mBHHI¢LmHTR$ﬁD7*W:TE%$Lkﬂ§®§kﬁﬁétﬁ97#»1
7IRAZPCIOERIR TSR, 4EOYY - Jondy FE OB YT 5 BKK TR <
7:%;—F30ﬂt@ﬂ§mﬁ1oDLm%ELkahocn&mﬂémwfnékﬁﬁkéo
THZL, 1964FE8H30H, v - 7-nrv FESTRELE< Y = Fa=FaO0DYs v 7
EF, 2~30bOBRPPUCRL dhkizT TEREV, 193 44EDMIIR 2 00MERBIZEE S
Ko 19304 8H30REE-Z YT =Fa— 520081, BICELLL T IRA
Santa Monica Bay kD b b o¢ %Y T 2nF ¥ Fizsine & LHTRELALD D EE bR, Chat-
sworth Dam & Lower Van Norman Dam OM i ET OB E* b4 5 L7 KETCHICER T HHER
Hbo KADIY » T2ndy FHBLEORBEL Vo RAND AT, RO EERE O 18
93 HFERELLVWDWBHEI . ¥4+ =4 YHECTH5, Pico Canyon i Newhall DY, #5 5
knOFIZHD 18934 DML 197148 DKL 2EICHVERICHKL {Whi, Townley & Allen
OHRE(1939F ) ILIhE~vT =F 2~ FK 6 D/ s » 7 53 Mojava Ventura, % L < San Ber-
nardino TH U B, San Diego CHRU bk, Newhall K TIRE < OHii= b & & Wame s
htko, E(Gﬁ,%%ﬁﬁhgocwﬁﬁ®ﬂ¢tihﬁ THiIZA 22 CoLWTEL» S iR
EREBIZCHBTEDTE L, WA RBELOWBOBEBKLIARBEALTWE IS5 B2k], 55
ﬁ,;ﬂhl971¢®ﬂﬂ®@k6hxbg&fiok6901893@@@&@1971@‘Dﬂg
DERIY, ENCHFTRELLZEBEDh 2, COBEOTHMER: OBKTRELTHFLL
REVWZEERLTNWS,

& F

San Ferando Valley ik Ventura Basin #IK O g8 Sz {1 8 U, Z OHES K Winterer & Dur-
ham3EHEL TV (19625 ) HILMOHFEIHULXSDOTH 5, Oakeshott (1958 4E )
B, AOoMEcABL CECAEERERT, 28, Thiclh RO BE%5 %50 San Fernando
Valley@jbﬁ'}@)g{j(_ DNTODERBETH > TWD,

B D Transverse Ranges i2 8 T}, &5 ARE DRSO LERET A - OEIOHEL L
THhEOFHLVEBROMEENREASACH AP ->TWb, San Fernando Valley B (83K) &
PHMUBICERIVFLOBANLLEL L TR FHGOEAN CH Y, FiHRKHOmME 3 L of
BiEEEZ L D, #iZ Santa Susana i & T OHE S~ DWBIZHE - B Fiz X L Ol
EBfTlebhi, Corbato DEH-FEETF (1 9634 )i kBEFEI I, 84,5004 —
v DESOREEER CORHOPRBEFLEL T3,

FAERKPOBBERVThOBIZFELRAL, $54Z Saugus Formation RIZ A OIS HI B 4k
LTWaEITTCR— Y Y Y EFCREEBERA TS & ERENLN,

ERLTERTIEAIYTY) 7o bABKOEEEE, San Cabriel Mountains O#E ¢
#HIt&B & Verdugo Mountains DEHFEBOBX THECIZHL TWS, ChBEDEREOEVWELR
EELKBERRETHRL, TOLCHBESERL TV, AELORKBL Lo T s s8=a
DHFEAI3 Santa Susana /8 & San Gabriel BB Z-> TRBMCEHL TV Bz T80,
%2@Eﬁﬁ%iﬁ@f(lﬁb‘f’imﬁ%llﬁ‘)EgﬂjL’Cl{‘%')o Z O Ed San Gabriel ¥ B o
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RACRERO IR DBR O H VRS TS 50§ ® Toponga Formation B4 Y, & h
REIH3004— M ric RERA, BROBE, U €kl ENLER IR T3,

L500 A —Friz Rk EhFift OModelo Formation 75 San Gabriel & Verdugo Mountains ®l}
B, Mission Hill % X¢‘Santa Susana Mountains PCEHLTWS, ZDOModelo Forma-
tion B eh Hi R 02 & BEH B BN 21 TD Tows ley Formation 25 iz 7t » T iz O, BEHNC 12
CRBERIVE-TWD, TDTowsley Formation D 2K San Gabriel @it E D TESSY
@ Pico Formation &E?‘x VHE->TH2FH DL EZH 0" OEFIND, HR ELORPE L OHRD
PO L 5127504 — F »OE I ETHELL T 5,

T O Pico Formation &, San Fernando Valley OISR ET 2RERNBREER O & it
K0 6 EFH PO Saugus Formation EH->TEHFRCERCHBL TV D, 20D Saugus
Formation IX Big Tujunga Canyon TRIE X" 0" CHBHAEIZFTL Z2oNEL LY, Pacoima
Wash OH 5 D Lopez Canyon CRM 1,950 — b v OE I/ o T3, Olive ViewliEoik
% TOlive View Sanatorium O, 1,2k O A CHE LA EBRA#FIC L5 & Saugus For-
mation DMEENE X2 1,200 A — brTEHY, AV T 4r= THRAKEZRL2OHEE(1962
£, v.I1., page-52 ) TR Z ®Formation iZ Sylmar ;0O 4 CIRRE & 1.8004A— bt 2T
WaER<XTNB,

Oakeshott (19584 )12 k2 "hH¥EH{H” D Pacoima Formation RMMHE( HL3IM ) LC
Saugus Formation& &L TWw 5, TOERLL, BRECKOEF CERLAARELDES
B Sylmar OIICHRIZHEHL TEY, % TR Saugus Formation @ Fiz RES O CHEA
Y, HRRELHEBIC L > TREACYLATHW2, PR LB O AREBLCRERAIE -
RODOHEY Y + 7 =nF v FIKIZKE LTbsy HENICRION, 2~3 LAvRIA TRV,
IO DEBY OB ENMAE, FHBBDOLRAWVWI L, FLTEOFIEEbS Saugus For -
mation X ORELEMBENLLT, ThOBEHRMHOKBOLOLERIND DD, Zhb OHRE
Y DR 2R T E ERIZEMIZAT b 5, Oakeshott (1958 4E) i3 Pacoima Wash i1 » A BE
DHBM TS ODDBREL, ¥ J21FY FOFHIG 2kn DML D Lopez Kagel Canyon T 2
DOBREEHNT DL N T &I, RO T 0y 7 OFEEKNOEF O WS Onit, = 5 L =
EROEHE1LED LN TED,

KEHHEEY

HBHIFE /g San Fernando Valley Ot Fic E# LCWaE, BR, % L THEI S0
ERBHY, XOFEOEIRBOHOBAD “0” »oHIMNORHEE L ORMOK - hR#TI 200
A=t EE23FEXTETH D, Sylmar #X T, Pacoima Wash FL1 %R &, HhEE OE X
REGEMBETHL5( AV T74Vv=TH, AAKEZRL, 19624),

Van Norman Lakes Pl £ San Fernando Valley DBRBICHA - AR OHBEHE, HEE
OHREZHN AN IVERIhESDTHY, TORB AL OBRXOMBERILE & LTHidnmb
BREINTWD, ThizxtL, Van Norman Lakes OH GO, AR OISz 5, LUK E i
HIDTDLEKEAEZHL, TOXDBRFHOZ W, LR WELOEEYSE 7%, San Farna-
ndo Valley OMBBIBETOECHLVEARNBA I 7o 1r=UN, BAEEES (19624 ) s
Q%bcaﬂfééoﬁiéé@ﬁ%gmcoﬁﬁmgg,wb%mgo%gﬁ&ﬁbfxu,ﬁ%
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I S

Qa

%m Alluvial deposits
85 Qc, deposits in active strvam channels; uncun-
5 g solidated gravel, sand, silt, and clay
3 Qa, unvunsolidated #7avel, sand, silt, and clay;
E:: commonly overlain by s oil
] ‘
23
2, 5
=) - .
Stream terrace deposits
Slightly consolidated gravel, sand, sitt and ciay
UNCONFORMITY
S 3
3 R sTsr
L Saugus Formation
; 5 QTs. uorth and wvast parc of map: slightly to
§ g moderately consolidated voarse-grained sand-
% Stoue, conglumerate, and mudstone
E._’ D Qs, southwest part of ‘map: slightly consolldatod
8 '5" vonglomerate and vovarse-grained sandstone
2 Tsr, Sunshine Ranch Member, of Pliocene age, in
a: west part of map; siltstone with interbedded
L sandstone and conglomerate; locally interfingers
with upper part of Pico Formation
—_—
—
4 n .
3 Pico Formation
g Marine; soft siltstone, mudstone, and fine-grainod
= Sandstone with interbedded coarse-grained sand-
a,

bart Interfingers with Saugus Formation and

stone and resistant pobble conglomerate; upper
dower part with Towsloy Form ation

Towsley Formation
Soft siltstone and mudstone with interbedded moder-

ately indurated, sandstone and conglomerate; ba-
sal conglomerate in west conter of map is well in-
durated and contains boulders and blocks of local-
ly-derived basement rocks: upper part interfingers

Upper Miocene and
lower Pliocene

with Pico Formatio

west part of map

Upper
Miocene

Modelo Formation
Siltstone, soft mudstono, and siliceous shale,
| minor interbedded sandstone

R,

Y

QUATERNARY

[

TERTIARY

Upper

EXPLANATION
UNCONFORMITY

Mint Canyon Formation

F:esent only nurth of San Gabriel fault; conti-
nental, soft, poorly to well-consolidated
sediments; upper part conglomerate and coarse-
grained sandstone, mudstone, and tuff; lower
part poorly sorted conglomerate withinterbedded
coar$e-grained sandstonc, siltstone, and mud-
Stone; coarse basal conglomerate consists of
angular fragments of underlying basement
rocks

Upper Miocene

—_— A .

UNCONFORMITY
%,
7

Topanga Formation

Sandsione and cobble-boulder conglomerate, poorly
sorted, massive, commonly well indurated

UNCONFORMITY

Ll

Volcanic rocks

Middle Miocene
——%

Basaltic flows, tuff breccias, and {low breccias,

resistant. Crops «out in Simi Hills in west part
of map and slivers along San Gabriel fault

{ hard and dense to soft, vesicular, and amyg-
daloidal
)
2§ :
S § | Undifferentiated lower Tertiary and Upper
o2 Cretaceous rocks :
EE Chlefly sandstone, siltstone, and pebble con-
G'g glomerate commonly referred to Martinez and
g Chico Formations;commonly well indurated and

UNCONFORMITY

l v .
Basement complex

Igneous and meta-igncous tocks, commonly dense
and crystalline, North of San Gabrie! faule,

chiefly gabbro, anorthosite, and granodiorite;
south of San Gabriel fault, chiefly granodiorite
and diorite gneiss

-3 #v-Torrv FHROHE

Y

TERTIARY

CRETACEQUS AND

PRECAMBRI AN

TERTIARY

TO MESOZO0IC

Contact
b A A
Thrust fault

——— P an
High-angle fault
Faults
Dashed where approximately located or inferred;
dotted where concealed; queried where doubtful

Tectonic ruptures associated with earthquake
of Februgry 9, 1971

(=
Landslide
Only selected large laudslides shown; arrows
indicate general direction of movement

Geology compiled by R.F. Yerkes ond
C.Af Wentwoith, 1971
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F A K ol BE B DR

#V-7;»fVFﬂZK$5§<®ﬁEm,%%%ﬁ%okﬁﬁa,ﬁ%?bﬁ,%LTM&@
BRARTEDU - TR LORBEEE > T D. ZOBIME BN ARG LM E -, =5 Lk
%Eﬁ%ﬂﬁ@i%m%@bfhktk,%LT%EEDX%E%Q3hk—&m&%ﬁﬂy—7t
%ok§®@55:a&ﬁbrhbo:nemmgmﬁmﬁokﬁoﬁktﬁb,Eﬁmﬂmbﬁé
EHRRO TBE] CHT3HTCR<OA TS,

COBBRBRINOOHBIEL T, $BED LI LAEVESHZEFT 28, ROTCEELLDL
53,

REICLCREMAY - SRR OE R R HEFHOBRT S50 OMESHTHRAZS
THRELEV. 7Y - T =17y FIROFMUEKBOBHNENHEE X BR T OEBEONTALD
FRVEAFTE2HOTHREAERL, ThOOBHFEMEIR RS EnLeL bR TLE, o
ORELEV. WROKBEER L VEVE IR BRNEERBNLEENON BES OB BN
EHERT200TH28, thBHLELEERLEVWLONRED, BEALREAORK®SL,
ﬁb@ﬂE$%-i%%%#®§af@:n5®$ﬁﬁmowrm,&&mﬁm§@m§m5faa
AEEEBIRTWEN, '

BULONEFHEBCLVBD ALY, SRV IAEFHiZd- TR, *OES2E <
B R TORESAREL R D, BUASAERR, ThoOKESBTKOEBICRIEL%EBI
BT57—-35Thd. ChOOEEREANCRRO2EEL A2, BB 5L ANBIED - T
BEONBIs O L HOBE BRI, ThilFROBELBSH, HERLEN ES D,
RRRFEC L - CHEEOTOKREOERFIAF » 7HHR 2R, &L TAOHKROHH® Fh
EoZeTuy 7o TV 2HARBIOEEH LAY, BLELOFARKYTHIRIEZHRTAD
BEOREXRT. COILART vy 7THHHBIL L - THIZHORE, XRBEEIZX-THER N
BL25D0TRIDY, PARVORIPEORYOERCORT vy TRMBEEOHBEONBIZ & -
—BERIREL 2, HiIELL ODEEXBL COBEEOBAIL X - T T ROEL2ERT 5EHA
VB D. CHETKIBLAE—YOKIXENTERRZA Y 7 » 2 =FHEKEEELAOF- X
San Fernando Valley ic %17 58 FAIB T2 HEAFIR ( 19624 ) L &5< DTS 5,
BBz BI4% L/ San Fernando Valley O BBEOERIZ OV CREMIZE S0 T, B, Th
LOWRYRHLITVELLVWHDTHY, # - T San Fernando Valley TEWHTXkoEEi-a8
HLBIREOEBY b OWEY BUMOKMHEHL Tk 2 E2 50REHCH.

B &

San Fernando X OELER 2 0O DELEN T IMBRC L THREIRTND, TD1 DR
San Gabriel Biffi% 68D AENMETHHILPIZ D% San Andreas T H 0, 55 15
RACON AR U i B 3 L OB LB 2 B 0B ~OUBHBRTHY, Thitid - TH4 DR
DOREBORLAENRERINTEL, BFZETH550& L TH San Fernando Valley Wiz % 5%
Santa Susana-Sierra Madre Wi/@% b 5o

<



omned

San Fernando Valley MR ® Wi E 369 212 San Gabriel BrEEz Lo ¥RIShTn
253, TORM OIS OB 350 5 M b Hlic 1 LASEBEO Lo B X v KigicEx
SNEbDEIES>TWVB, TROEDHBIZH - B 12 Corbato BRIz b LiE AR EHES
HEEOLEL, COBBRAGEECRINT Woo TOULAKBIZ X 28l 02 THRERRLEDNO
HYPYOEHEEDLL T D,

SAN GABRIEL I /@

San Gabriel WilBi3% { DA San Andreas FBZEULTYW:, ZOBERERVA &
BRUSIEMZBEM LA BORELDEBE IR TEHY, ©5d b h i K, £AES, PRAZDH
SRR, TU KB AECR DHEXHFEL TV ANERi - T\ % (Oakeshott 1958
F)o

Crowell OFfEIC L 5L (19504, 19524 KX 19624 ), = Ol ERESHERICY
3 OKniZ H 2 45 3E [ M7 Ji & BEBHIC 13 4. 3 Kn i R SMARINTE (dip slip fault) s 6% 5, Oak—
eshott (19584 ) REH A SHIULIZ T COBRIE - OB EHEIZ D - TD 2.5 kB 6.5
)Gn@E{ﬁ'l’\o)ﬁEEO);f;’L%ﬁﬁL‘Cis‘), “hEAEHH” © Pacoima Formation BEIRomLE
TATZ7 2y PENRBISZRLTCWS,

BHERPOFBEEEH KB San Gabriel BB X TEERTF AR LS5SERBORAENS, &
DOHEHH T2 BRI IREBREE LAV, EFHOERE DEMAEBBEBR OO D B R i
KER DD L, COWBIZB->THLVEHOTEHE~OHLEREL L T 5,

SANTA SUSANA W /@

Santa Susana i BRESHHC OV M BHRETHY, EVWBEOE L, BHOZWE, L
TEMIERCHEA L W A8 BETH D, COWMEOKEOKELEE DS OHEEMIZ 2. 4 Kn
HEiZH > Tws (Hazzard, 19 444 ; Qakeshott, 19 584E), )

B 3IROFEKIZ BT 5 Santa Susana Mountains TI, BrERE0s5hEnk200FEfFT2
BIERPOERIN TV, O ERRELCESLEOBAL DR - T K, B o i 8 1
EEME L, COECIEMOPHHOBBEIEMUOEHCOBRERBED LitEk - TV
( Bishop, 19504 p.93-94 ),

Bishop O L K OESiBI 4 5 R.B. Saul 0k VEAOHEEC X B L, #i-ViE Bish-
op DEEXENT 250 THEInbMNAEVT L ARBL TS, WFRIC® L, FHELK ONE
HEE 7 Santa Susana Mountains OBEEIZRE Lk, i bHADE S Bishop @ Devons-
hire MEXBREORKBOYRERLBTEbhTH5MS, X, TDHLBHLELLTCH2(1950
£) o

Santa Susana B O D 2 >DEEK L Sylmar DALBTCERLEOEIEHCOY, —&
@Ekt@dtﬁ%%%&b,:h&@ﬁ@ﬁ%oTgﬁ%%ﬁ?éﬁEﬁﬁ%ﬁmBEﬁﬁm
Saugus Formation & "thi#iEH " ® Pacoima Formation oI SEHLVWHEBBO Fio
RLBFONCTE, &, REDOHKBIXLE S 2B L\ ( Oakeshott. 19584 ),



GRANADA HILLS-MISSION HILLS o { fi

T b ORIE ORI E LTH, R 005K ETARA S EH ShAKERTHD, hbok
Bzt > THEMO Santa Susana Mountains & Mission Hills BHLUETFORAR - T
W3,

Granada Hills OB OFER, BETHLROBEHE S —EEEZAL TV HECESWTNS
HD0THY, ThEBXOFAESEE IR ANENENERBOEH LT H AL 2FHRL T 5,

Mission Hills ONi DR, O, HRERIHNOMELHME S LK Sylmar LBOUR
FOEE DR ICKE S &, Oakeshott (19584E, page 94, pls 1 BLf2 YIZ X OEEN
fTlhtbhi,

AHBEETHVLRTWE Y Y « T2y FEEHE LR, 19714609 7onr v FHIE
X OBENBERRHATAbh A EEBEIR TV, ThikMission Wells, Sylmar, %
LT Tujunga BB L T OMOBRET 2HLOHBL OSBRI T WS,

ZMMission WellsgSylmar Ol %3 Granada Hills-Mission Hills O @nbE %
LOY, BTFKOEINDEHOHEENDL L CALA TV HEORT LRLI—K TS5, cOWT
KORFHREI®PCTSylmar OFH OMNMBEE OIS ¥ BT 2, KRROHEILEFI- OO
BLLTRINRTOD, TRRBTROV~AREHEECLSmdbY, LMCE L, #HFkomaig
TORICHD, HELRALAPYVZHRBE L CHMCHER TV 5, CORESAOILH O FAIRE
L < JEfHzfES L & Saugus B CEBLIPHR O, BV EBCE DR LBBERO—% Ol o
KEPCRET 2, Chicd LEE A OB O FAREFRA—E LS, BOHkE OB N TRE
T3, '

YT r=FHAKEZRLOREE (196 2) T, JLMiZ/HH LA Towsley Formati-
on(Repetto ®3% ) & Saugus Formation @th DOFEFEKE D Sylmar OHith DRE iz o
THRRTWD, ULALAH LT O FkORE B OF I Saugus -Towsley Formation ®J
MIZGLTHAZAELTEY, COBERKBEO XS AHENRESREN - OERY X VAEMICH
LB LSBDLRS,

COMTKOREEBAFEBIZ S VTIZ, Little Tujunga [4lth DIk H iz M5 Lk Saugus
Formation ¥l OB OBROF L LS, LRTHILMOKE S vy 7cho Saugus For-
mation®dLz#H WPRESTRELo 2, BEIC L DRELIES » LR W@ OERzL 550 CEDE &
RWOU 2. TOLAKBER - AL RBT RO YAET I SELRHUCE20THY, 5E
KB ARESAOBRNR OB T RKOREAOHILOBEBOE IR RE > TWHE L &3l LE
5HDTEH Do

BZChOOBRREE SOHMOM T KOBEOHEXEVELESIDTH S, MM M. 7 5—2
RISZFIBELLENERC LY, HPAHENIORBNNBELYED L Zhik COBTAD
REOREDRIIB > TREAEERL TEY, CORELXOEO LA LEE IR AN BOREOE
HORRLELZDNRDIODTCH b, (ABEFOAREWEFIERRS » 70 L 3 “HEHE” iz B8
TOMERK)

San Fernando £ 5 Tujunga Valley ®Jbfiz#3 » THE Hi= San Gabriel Mountins DPFE
DERANEKEBEHBEHOME L ARERCRI Y - 7227 v FEIBIBE O Tujunga [X &
ATWVDo, Kamb L XDl ORER (ABEFEFDPD IR, OIS FEHEINL Tujunga HER K
Tujunga Valley OthhSBomEBhOlE & L THill BHEE(1930E)LELDLRER -
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R,

TEY, Hill BEFASAEVERELRET 5 L5BRL 05, 4ED 197 1 4£ DM E OB 77
b, TOTujunga FIBRIZH - E R OKBRMRIHinh T& %, Oliver Canyon D4 HD
ThODHED 1 DRILHIC 6 OB L, hifit OBl Hic B OB & 4 5% /8 Ozl b
if T\ 5 (Oakeshott, 19584 ), Little Tujunga Canyon DAL TREMEEK O  2 R
THRL30mMIZETIHMTAROBENSY, zhiz1971 FEORBOROER LBE—KT 5,

VERDUGO W /8

Verdugo li B 12 Verdugo Mountains ( £ 3K, Jennings ¥ XX Strand, 19694 ) DFHE
OECHBEL, Lhﬁk%ji@ﬁfé%@%ﬂ&:@ﬁfj@lOOOmL&.SJ_r%{E@%@I?E%'{/E‘) LT
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Fault slip vector -

Location (motion of south side relative Dip of fault plane
No. Fault to north side)
TOU!
group Street(s) Long Length Azimuth Plunge Inferred Observed
118° in. m
1 1 Glenoaks-Lueas..___._____________ 26.2° - . 30 0.8 N.13°W. 12°N. 13°NW., ______
2 1 Phillippi-Chivers___. __________ 25.9° 52 1.3 N. 7°E. 13°N. 15°NW., ______
3 1 Gridley_..._______ - 25.8° 72 1.8 N.57°E. 9° NE. 2 e
4 1" Fernmont-Cometa_ _ 25.6’ 74 1.9 N. 67°E. 24° NE. 48°N.  ___.._
5 1 Adelphia-Harding. _ 25.4° 53 1.3 N. 82°E. 35° E. 79°N. ...
6 1 Freeway 210___.___ 25.1’ 34 .9 N.27°E. 9°NE. 12°N. = ______
T 1 Chippewa-Newton _ _ 24.87 38 1.0 N.49°E. 18° NE. 21°N. ______
8 2 Foothill (hospital) _ _ 24.5' 42 1.1 N.53°E. 45°NE. 45°NE.  ______
9 2 Lopez Canyon____ __ 24.0" 38 1.0 N. 61° E. 32°NE. 45°N. 26° N,
10 2 Little Tujunga (lower)_ 22.2' 46 1.2 N. 10°E. 23° N. 23°N.  __..__
11 2 0.25 km east of No. 10 22.1 31 .8 N. 2°WwW, 29°N. 31°NE.  ______
12 3 Little Tujunga (upper)___ _ 22.1’ 31 .8 N. 6°E. 49° N. 49°N.  __.___
13 3 Lopez Canyon-Bailey_____________ 24.0" 53 1.3 N.62°E. 40° NE. 53° N. 64° N.
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ZLTZDscarp e o Tz L& RL Tw5,

BWNOEID AT — VD, BWEC L HHHEDEH X ~DISEET 5 1L, H5BOEE:EET
RIS BROFEEFLRIRE O, Tt Bbh 3B BMikRER, T <X EONBER TR
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REWITETHD, LOBE, BHOEE, V- T ADRT — Vi d A KB % & S8 O FEH»
RCHE, L CHRAPEBHCH VAT LERL 5D, REANAZTHOBHS LOWKEOF AL,
2 EIWGRRIA L), Power LineiBOITEICE b o T\ Bkl -7, EfF~DMBE RS
nb%htEUTabozj—w#bﬁﬁLtﬁ@@ﬁt:@ﬁﬁ@ﬂﬁﬁf%%%%ﬁéhtﬁ%
BN OBEDROBET, RADBEUTHZ LB CERG, TRECLHLT, 2F— VORRA Y
ERILIHBE~NAG CRH~BHE, —HZhKRLC, BEHCIALD R S~ Vi3 E S ICIbF &
KOHRECZ DA D LR TELE V) HER, BEOHEIAEELEAC ALtk T
WHYT 2HBEMO RS 5B ALTFR TH 5,

7»—74®ﬁ5m,ﬁﬁwn,TwmwaﬁE@ZDE%KbéﬁEKEﬁ?b%DT&6Hh
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DEHBVPRTLOK, EHTHHLAEMBKII- X DL Ty,
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THELAH—DRBEEROBEE L > T s,

COVeteranslfi T, ~BCHI» SCH~D HMICH>T 350m WE»> THT, #20m OF
REEEMN*Y FOE\ scarp ¥ FB&o T 5, Bt@aadBsscarp BHLA K, 60 E A~
TWHE i, Wfﬁl,f;_lﬁk%‘w:lo“cﬁiéh’cvéiﬁ, L2 LZ®Dscarp # Pacoima Wash %
%ML(hKh:k,%iUCDW%hOin&%%%ﬁ%%@ﬁbkav’&m%%LééoL
Dscarp HFDHZ LD TE HHEAXYBEL TH250m HOT-5 e &3, KBRS 2 - B& LD
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DBBBMPILKE V. ZOZ 2k, HPEL (L L TR B DEEIEBHOE 2 EZRL T\ 5,

ZOWIBICIE, MEOKEL LCOENORAEHF O NEFAIRRINTHE N,
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TROW EOBEORBLAL T, thop ML T, Sylmar BiEHER & 0 3 5 B9 SR IOR
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FPOLECIBHI L, ChALDOEERNBIANEACEER D D VWS, KvehHbh 5Bt
ThbHo

BRI OBELE
COWMBRIDZEMDOBREXEDLE», R4 Diks &, San Gabriel it 532 K55, Sol—
edad A & O =41 B LEhiimogasme, ChICTHRKEAIRTCEHEDOEES

Totco MERKBH T, KBOWNBHEICH L THEYERL 20 £ 0B, B 10m %44k
THhY EDEH K Hi> TIS DR CHZ LNTELDT, FETAHERDEAKNIRERTLED
BT EHTEL, ¥, MBHTEMOMKERL 2, LUDQEE%EE'J&Lﬁ.I‘?A—ZVCIc“C
FEBMRBIEAZIR O R VCHCHBOGXOEELTS ERTE I,
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Dillon Divide (F# 118°21.1" » dt#'3 4°20.8’ ) D THEL = 2%, WIOho g
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B35 R DU BEX VG, B/hkEL EHEZX VOOV ZHEIR I TH D, Bv-AmEcit
~EF L C\v% Soledad Bigv B x, INLRTRCHABEONHBCHS, RO TATHER
%%@E@%ﬁfbbﬁ,L#LVdﬂ%ﬁﬂ%%ﬁKEﬁbtﬂﬂﬁtvoCh&@ﬁk&otﬁ
B, ROBIGOBEEXFT - 1258, B OERIES NI, o4, (ISoledadlifg o, Agua
Dulcelk B ICGAVEBRPRZHICHE L85 1K FL, SoledadB( R ND KD DES, (2 Iron ik
AL (F%118°23.8° k#34°23.6°) ® San Gobriel D LRI DO —I & A L T
WHILIRED DU DWE, (3)Sond A THEB (FE118°23.9” ki 34°22.8” ) $ X Indian



BR7 (PA#%118°16.3" Jki#34°25.7) K2 b LFICD O B Magic Mountain lif@, (4B 6 <
Magic Mountain lif§ L BifEd 5 2 & Bbh %, Bear EDOIFICDO U HEE,

MBI HEN (h2em, BX15m ) M, FE11823.07, b#34925.0' K% % Pole URAHT
BOHEKHo> TNESWIKOU T\ 5, & D g, MBI DEDTAZWC B> T x BT -
1\\b§\~§i§%woflnbocnmizkﬂijirﬁ]@z'vmﬁbnrn‘eba“, Tz hiy, ZOHEO—
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B T HMDFHRIRL Thvdev, P 118°21.47 k5 34°25.7¢ % % Soledad A Cit,
REE OBBEHOMBEINMIK Y, & OWH CILT5°HICDVUS Pole AHBOBERIhIZ ABY
BB L2, ZOMEE, m2~3m, BXH300m T, HN5° Elco, ha4FRUToD
BOPOREHBE NI OR o T D, ThOHOBENG, KADORKLETT, BRb B OBRE
LI Lo THELLLDE Bbh s,

Ravenna (3 X ZFE#R 118°147, Jt& 3427/ ) Kk, Soledad BERNDOL& O DONBOH
BETo e, T2 CTREN GhEh) OERIBEDSRishoi, LiL, OB OMBOEL AP
BLUOTFR7 70 M MEIRBECLN, 2D ki, Soledad RRERDOF~LL LS 10 B '
DEHCE> TERIRERTHHENPEC T, 252 2 EBKET S,

FEfE118°23.6' kM 34°21. 2' K % Pacoima Frki D ILT, ER 0 T U frd i 53 - T
CIECHHS LH5EOPOMBEK Lo C, HEISBE SN, TRLOWEE, £HT5L, N
60° WKDT, 2L T40° BHAKENL T3, 1~2cnEEEDOHEMAHBORI 2 2RI 1
o 2OXVIY, MEEE, A Y Y JZVF Y FR—X v N5 KE BT RYEHOVSh
PRMETHEEL LN S, BB OBT <) ORRIBECH B2 L2 bET, 158 o Hh )
hE&KE, HIBEEHOEEHRTREL TR EF B LR TEiw,

MEROHBEES L HBOME L OBFZ

EXVBI VAR EY5EHOE LEH Ne 2. v Jxury FH B RAeL
T _C OWEE i, WHF L X B EOER (Allen 119654, 758 ) KK S\ 1, p

“Transverse Range” HE&EOMBR TTFH SN 5HOBH TH%, San Gabriel I DM B
SIBi G, ERHRAND X VSN CES L5 EH ERE L L TR SR T3 5 (Balley
Tahns 19544 103H), L7 L “ Trans Range i DD B 5 5 8. #kMalibu
Coastiif§ 3 X UChannel Islands DEECDOTDHEEIL, AERAEL UvYRL 5% (Lamar

19614, Barbat, 1958;Kew, 19274 ; Rand , 193145, )

R4nLi, BROBDCEBRCH LHEE, BAEHKRINZ BT E (Oakeshott 1958
4 ; Jennings , Strang, 1 9 6 94E) KERINZEBOKRE L, ot bd EE—FL Qi
Ve LAL, MEREDZ AL, ZOVK-F TEHLLTujunga HEHK L H—Th 5 LHO
e 1 DDOWIEH, Miller (19344E) WKLo, HH San Gabriel O MERKR IR,
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BERRBRRIT V= TNOE R BB DOH~F A E X 5 HETHD, Foothi I 1tk O FfE ¢
[P Ih~AG CHMEEL TwD BT\ 5, MilleriZ RO Z OWG o\ CHEN KIS
CCwigwed, UL, ZOBEDHEY, Tujunga BEMRKBEL T 2 CRR I N HENE -
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botTw2, ZOVE—FTHOTujunga EADOEHICIE, Hill BB L (19304E)E# A
Wihwnwz ket s,
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DB EHBE D LicModelo & (i) 205 T\ 24\ EHi A, Oakeshott WioCHERA
Shis (19584, pl.L,)Z ONEiE, ZTOEEHE 0.8ka Kbt-o TN 85 WHM I 0T\ 5
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EH LI scarp OFT SHEERT 50, L2 L XD FMIR - 2D RisoC\v b, & O @Y, +
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#E 75 Oak HillScarp WHNTHL 5 %E L H/Ei2, Oakeshott X o> TE@E DL AT
£\ (19584) o Little Tujunga BAND LifcH 5HBEORG B, NAKRIhfHES
BLTCEOLREREDHE R E DL, &b { Oakeshott 4R L 1= (19584) , xDEMALED
BHENIoZ VLTV RVHB L IIEEET s btk A5, COXEBOWEN, Little Tuju
“nga BB scarp BESLMBLEBRERT S5 B L T, SHIHENSECH B,
BERHIRRA LS KK, BE-ZOEHBER L 00ak Hill Scarp Kk, ¥ v 7= mF v FHEDH
CHEHRZERL - L ET AR S5, _
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—sion Hill Wid. 4y v 7xzrr vy FiEEBHBED } - ADTIH b Twb L E’bhé,
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FULAEFERSH B L CEEX 55K CH5, Sierra Madre WEHmE L, Yy vz oty
FIRBOEE LR ABOT CAS K H AR>S LOBERTH 5, Z Dbz, Rao
B IGEVIRTROE B IC N> THB MU T b, COMBIH LEBERLMEELOMOE
7o @ LI O M0, REHC HospitalBif§ L £50 5h T\ % (Oakeshott , 19584) o
Olive View ¥ XU'Veterans OWER OB Lo CHEINLL 5 I, BEEDS L E K-
KBEDOYNBBDCOE Do fofl, BIURELLETRCONBOBXOBH LA DA S\ C & i
H 8T, Hospital BB, » 5\ X Sierra Madre i DOl B BT 58X ¥ TR T 501 1
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BLEIBTED, MRTH L, RENKS Y - TJxzvF v F BB E L HRT 5>EL OHER, 5
AEDRBEDHEICDOV, H#EL KRN BRI L OREREBN tBEEY £o T\ 5, H4 OF
BOENCIEFRHLEERASH ST hE L, 2ERLLIOBBOH 2R, BLISLVWBOEAERE,
E»SE~DER, BICEFADOHMBO I VvEiks T b, BIBILAS v r 72, BEHF~TH
BEOTay 7 \DotcH FLEH THSH, = DEIEY, Transverse Range I DB F D T ic &
tLTab s, EEOEMOMEC R THD, 2EMIA2 M TH- 7o,

BEOEHL, EFROBRCEVHB CEIREL T, COMBIST HHEOHRK &
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THEU13 nDBEXCOWMBOMBLIBA{DTHS,

HWEALETE, COMBRI- (HRIEEBYZILBROT AL I HBESE OB XS F
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HWECA->LBE TR, bIrABORBNLNBEDHERELL DX THSD, BA Y OHEEHN
Bl X T (v Tz nFy FHET) 5 VEECHRVEBLCR-> T, SbCE~H 41 BEhi
BMEMCETELL, TRAEIDP P HOT, ChODOHBIL, TEAHBK X > CED bR —8
A EEHOMI —HL TH D, ZLCINHR, BOKELALBRLEMEKS S Sierra Madre
WEhs L EETH5LBbh 5,
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HCHECLHEY, COMBOBETY~EBL TV LRBIRL 5, ZOBK, “hb
DEi L, BERONDL 57, HESBRBAOTE L Cidl v, & ORE, —HIC Transver—
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Surface Faulting

S REBEHBHBAEH

19714 2A9RA DF v 7 x vy FWBICIER > THECLBBERHICL - <, HEFI RS
U 7o 23 C 7o 2, D —&ik, San Gabriel [j#hd San Fernando-Tujunga AL OE®
BRACR-TOT, FLMO—BEY ¥ 7 x v Fy FEBOLOBMMEEY > T\ b, = D%E
DEERE L SR, BaRBRNOEH T, COBBKE - TEULRLEREBEOLE O, LM
FBLTw3,

REHAC OV LMERMOBB L 2, H15MOBIT, SAEMKIFAT S, HHK
B3 HAEED ORI FEONRICA LB CRAEL D, 2T, BEOES L 1 Ko Bfl D
RO CF T T b, CORHBR B> B2 RERTHB, 122 A TRCo scarp {E, 1y
R OMBHAEFMOBBMICHL THLE-> - CHICEL CT\Vb, k&7 scarp DABHFREX
VOBEERL T 50, ERBEEBHLBAHCETL CwB, EVBEIKbAE BT scarp
BLEXV YR, EAVERLTCC S, COBROPHHOLE 15kD&EAN C, 1 scarp %9 #l
ELRBRRKEEEMIH Im, RANFELEH1Im, 2L CBXESH (HLSH) 34 0.9m <5
Do COMBERPO 1 BHAKRE L LT RCORBOBALY Y, FEABERO EEYOWNE
FRSBOMIMABL Tk (ZDVvE—- POM4, X0 Wesson %),

ChOLORED, MABTCAE LA HE T OEML V8 1 5 EEARD B 40 B Cib e fEsl
Lic, ABOTCRL2 8T FRONASVEHRRL b, HTOBE I CORI B X UER LinE
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COWMBORPICRE LIcERMO WS, 2°00FER I v—F, Tihbb, BAENE 3 O &
HFBENZIORAT BN TED, AL 2ORLOEENELL ER-TVH2DD, &
ROEBRBCTRATHZ L 3—RUHECTHD, MTIRL A scarp 1, EENLLDLERIA
L5HDDHETH b,

COBBUL > THELLIDLLTHILAOH TS, HHVRELLIDEEL LR AMERD
BIMTERIX, Lower Van Narman #J®-4 <#® San Diego Freeway 75 Big Tujungalf® ¥
THHBEHKHO T B, Zh b5 DKM Sun Diego Freeway & Osceola Street School &
DR, *72iX San Fernando Road ®3{# #5Glenoaks Boulevard & Hubbard Street: &
REBOTCEHEITOMBIIL T DI RE I T e & ORETHIE L, Lopezs 4 DE# 0.4 Ko
DA CHEIH > T35 5%, LbLEKO—%ix, {EL‘Eﬂ)ﬁi’L%‘iﬁo’Cﬁ@Lopelﬂﬂé»’é’\tﬁﬁL
TV HBETHSo FoothilIFHRE»SILMOFRICH, TZhbHEDOFEIY TS, —BIcH
RWMBEEDHETRET HT LHTE B, LhL, Little Tujunga A O3 CHEOME ¥R
FHEICHHEL T, COMAPOR~N 2kDEH LT CO, & OILBOFRICHE - THL, A



HENEEHEIER I T\, Lakeview Terrace BHEFD 0.3 knE b5, Big Tujun—
galk B ~K 0.3 knlZ \~ - fo 5 £C, HaK @O BN, LIErRIFOPIMEYRE, BOELE
LT\wb, ZOEA®X LI 0.4 Kn D1 5 22 LT, 0.3Kn® scarp NI DHERBHOED
Little Tujunga A& ¥C, Wikiile, —B NI BEH, & ONBOFBICH - <, h&mE
BROTLPHOROIETCREL T2, “hOOBEHD 5%, 29 Lopez #4A% L O Barthalom—
aus BBENTLhZhRER SN, 4 OO/NS BN M KagellE B2 , Z LT 12D
Little Tujunga, Oliver , VLU SchwartzDEIEA ¥ BT L Tv5, G-, -9 1 4
HL i scarp DEELI, BOBEHOEE: Bbh s 0, U. S.Veterans Hospital
DT SHTEDOR N, & OFH, RO T2 B i L R0 &2 IR EE 2R L T U,

CNOOWER, HAMBCIERYCREAEL, MOBBTEIRERLT, 2L T bR S
HEOhIE L THL M ICE P T 5 1, HROHERL L > T32AHT B L Cx, BE#ELE, &
hHD 5%, (1)San Diege Freeway # & San Fernando Road DTSHEECOHEGOURE %
San Fernando Hi/@#h& dOMission Wells X & FEOY, (2)Hubbard Street & Glenoaks Bo—
ulevard OXZEEH» 5 Foothill Nursing Home ¥ CORN®E%, San Fernando MEeEo
Sylmarﬂil,lZJ:ﬁ‘}ZU, (8)—#C Nursing Home DECH HIUDOFEHICH > TH AT DN O—I
%, San Fernando BiBH% O Tujunga HIK & (.5 st 5,

Oakeshott (19584, 92E) 13, Sierra Madre BEHEOILBIRCS 5L SrDHEYY
W—FEHVGF oD, ZOHME T Santa Susana Wi oOJbE s S Rowley Wi omg s cuc
Voo 1971425 9RD, RI 0.3kaD Tujunga MK DR MO M EESO 20, BESER L
LHWERICRERL-E OB L L KT 558, LiL, BEHOL DL L CHEINL, Veterans
Hospital DB W /- Z D Bk, B < Sierra Madre HO—8 ChHELEbRA, Oake—
shott I, ZOV#H~ OBMRCBE AN L5 I, Tujunga WX DOILOBICS % thFfts L O
ﬁ%ﬁ@g%m&o#@ﬁ%%ﬁufv&ﬁ,L#Lﬂ%%mcnbmﬁgmﬁgm@?bﬁﬁmm
Vo Sierre Madre Wi BRZMET AN ETALN TV BEL OWBIC OV, 7k 28 % s
LT L Th, XOBERHIRL TS TH LD T\, ZOBERL, A ICH- < San
Gabriel iR 4EC £ (Qakeshott , 1958 4E, iOSE) EEMEBE Lo MIAL
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EXPLANATION

15°

Tectonic rupture, showing dip

Querled where tectonlc origin is doubtful; dotted

where surféce exp_lession is poor

Boundaries of zone containing main tectonic
ruptures in Sylmarsegment of San Fernando
fault zone

0.30C

Magnitude of shortening across tectonic [’
ruptures or other compressional feztures,

in meters
0.40L 0.04R

. Left Right N
Magnitude of lateral component of movement,

in meters

L or R withcut number signifies offset less than Ny

0.01 m

2 . T——— -
Direction of shortening at tectonic ruptures |

or component of shortening on features
other than surface ruptures .

.40
0

[
Vertical component of relative movement

:f} Dot or D on downthrown side of rupture, U on

upthrown side. Magnitude of vertical component
{ movement given in meters
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2A9RDOHSHOBBENIL, Fr LR~ LBRBRENTH L kg b,

San Fernando Wi # dOMission Wells #IX,

Lower Van Norman Lake D ¥ 1.5 k& %5 Mission Wells DESGBEFCEY, N E
WCilElL 7z scarp 3, B 30.05~025mTN60°WTOU TS (/7)o AXU%L T 5l
ﬁﬁﬁﬁ 72 71X, Osceola Street School Ot FHE »3 CHEE»SH 1 70 IS » &
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Vectors represent the movement of one end of each street with respect to the other end. Values are summarized in table 1. A,
change in length of street; B, left-lateral displacement of street; C, vertical displacement of street; D, horizontal displacement
of ground; E, strike slip; F, horizontal shortening; G, dip slip; H, net slip; J, dip of fault plane.
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Seismically Triggered Landslides in the
Area above the San Fernando Vvalley
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Landsliding in the Vicinity of
the Van Norman L akes
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Ground Failure on the San Fernando Surface
away from Obviously Tectonic Rupture Zones
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Damage to Constructed Works Associated
with Soil Movements and Foundation Failures

HERE M HEHEE A

T-L Young, HW.Olsen

ARECRESOMBOBRDOED, LOFCEROKRBC LY, REBCAHKEEL TELE
jt# san Fernando Valley MK ad X UK . 8%l, ARYBIUFBE R OHEC L 5%
FRVEDNWTRND SEIOKL OB s » B ER BEHEINIC, »oBEREIRS (BN
RHDTH-fekld, CERRHTIBEREBCNSE £ OHEOHEERT T 5 T THH
PEBECT Ei.

£ ads XU KBS

2 A 98 O# iz Upper Van Norman Dam 33 L (X Lower Van Norman Dam CE Kb HEE
ZE Ll BEOF ABRBETHOREC KLY, DLEBCRBLTWED, TOLXADTFILED A
NIRE A RCBBRA LK EZD S LETHEHD. BNAESECH, chlllsa ~DHED &
LaBEToBikeiToRECFAMROKDS —EDKMICE T T 5 ME, SHADERN 45
KEU%E&&§LT§%L&nnﬁmBmmokoﬁm%ﬁﬁéotﬂﬁmcnuﬂmﬂA&ﬁk
BRI RBR O TR, T ELLBEY, BLEALERLBOIBREDOBEL LT b AL o &,

C®Van Norman Lakes DR CiR WL D»rDBAEDOXBPE LWEELS 3 THY, Abh
DBHTE L2 LU NEERTEORE TS - & BOKAEL ORI BERCHLREOERALTH
W, VI IWE -RBILEB AR okl BEVELTD EEMRESR AL ok

COYI w7 DRKXFHEELRAKY —CXB IV BB LR ESOEBRICON TR A
HeEET b T Waanamen B3 %4 5. Lower Van Norman Dam DT Ei L3 OSTHE O 8%
WERTHD, LOROKE WAV BN, BABONAZELCLE 2. CORPOF N &S k
mmsyau—r-54:yiaﬁAmavxr§ﬁn,ﬁA@Tﬁmmﬁthothmmgg
THUOHBHEICE - THE T L (H Y744 =7kBEEBSEE John R. Teerink £ 1971
F2H248, AV7 2 1=2TMe AT YU A AT TOARBECET 5 BABBAOBIEENE
B&~HHINLERE ),

TRIOHOF < EicfrfE4 % Upper Van Norman Dam 2 3 » » O 0.9 mtFL, Fith
MECHILE B 2 E 2/ (v AT Y YA AKBREEFD, W.F.Hansen KOS ),

mﬁ%mbk6+vwa&T®tb.cm#Amiﬁmuyyu—r-34:vfﬁ%bwgn,
BB O TR OEAECS X BH T4 Lz, Upper Van Norman Lake OFBM= 27 9y—- 1. 54
= V7 REKIHE CRBEiChE DS B REL &,

UwerwnNmmMIMmémerwnNmmmle§ﬁmrmﬁblgjm;gfgggn
t%m?&boTﬁ@ﬁA(UMﬂ]km)mﬁlelSEKﬁ%éﬂ,H&ﬁ@wbtb%hﬁgn



P

Tét(L%JJ&T%er&@w%)oiﬁ@ﬁA(UwermM)mlgzlmﬂﬂﬁmgTﬁ
@ﬁAﬁ&Ménrw&ﬁﬁuﬁgutﬂﬁo§MLk%ﬁmB&ba@ﬁobmfuoénut%
KL Tk,

1964 4E4 Lower Van Norman Dam IONTIThbh A Z2HEEOKER, HABBIELHIR
L, KD USAXYBEDOVRALIDHLI0 74— FTRMMADID WV T s =7 ML oAT ve
AATDOKEREND L OB THRBE L (FIBD J.R Teerink O34 ), 4EOMEIC L h &
ADEIPPEVETLERALHAD L, CORRECHTELARDENFZEINLC LIZHICEE
Tdh =1z,

Lower Van Norman Dam OFEOMRBE BB L - CFEI W BEALTICL B 05,
HHVERBCHEAINTOEHE OB, XaBELoLl, XuEBOLOMBEEP Bl - CE
LhdbDtBbhd, BELOZEHEPELILNDE DI, COF AOEEE { ® San Fernando N
A OMission Hills X b ROBMMBRRI N C &, BLT IR RTWEVEDH O
iA@EEK&F&A%@Fm&mmtﬁm3n6maﬁ£boEﬁ@i@ﬁﬁﬁﬁﬂthf%ﬁ%
NHDR, TLOF2~DEABRIEOHTNIPBOOAEMLLIL LS ( FHEEhO Youd © #
), '

Upper Van Norman Dam QI T & Tl A ~OBE DR & U CRECL 5 EH, BB o#%
H~D55E, L CYoud PEMLTWB XS W BMEL 2 XBOEBHENPEL A D (&
#&E# )o Van Norman Lakes BUOBKBOBERELLCa Y2 V-t - 54 = v 7o00E
n&ﬁ%,ﬁlUﬁK%@i%@ﬁﬁf%éomaAE@Eﬁ?coﬁ%m,ﬁi%@?%@ﬂtb
CEBEABOLT, 3B A OBBOERMCEERL THEL TWDH, FI2ESylmar O
Interstate 5 QMW HHHEAE DS 1 = 73 Juvenile Hall O D% B L iy TlD
EXCBHBEINTHSY (Youd. AHEH ), COMKMUATRBEZRELTEH o1z,

Ly 3

HMEOHEFC LD, b San Fernando valley » 5 BADORBBELRB BT ELLD, &
OhE OHEEPHE LR T, BB LD Interstate Highway 5 3 HE € bi N BT AR &
729, Foothill 4% —35 5+ s> Southern Pacific Railroad DHRBFEH RN REEL I
akoC@@zﬁmﬂ4¢14®%ﬁ%3,ﬁm@@K%&aEmﬁ%%%ntgﬁﬁoﬁ%,%@
mbﬁnﬁmmT.%Li&%@%ﬁhtm%ﬁgmkb,%Eﬁ%%%ﬁﬁ%.ﬁ%ﬁ%méiﬁ
FRREOHBELX G LDLE,

COBBICL D HEDHEE DOKHAIL San Fernando WifFHH 861 D MBMEILL B 0T
Hoteo HilLd, BRLISEZOHEYVHBES LOEB LR L e B 2 B AEH TR &EC
THHEIN, 5N @HPD, HHVREM Lk, BHCL 2 TRIALEBEOLDEB .53
E,R,@@%ﬁm&ofucﬁLt%ﬁ%&ﬁ@ﬁﬁﬁ&(,55mm;b£m@%wﬁﬁﬁﬁu
COLOBECDIBA = 1D, BBALD LEts, ENIEELBOBE A oot

%$ﬁ@§%u%mﬁ§k@%%m@é,ﬁEm;éﬁ%ﬁﬁ@Lta%anbﬂﬁvu,5%
@bﬁfﬁﬁﬁ@ﬁén,ﬂ@m%ﬁbt%ﬁ%banko%B#wﬁiﬁ%@@w;ofgtag
NEEBCLD, SR THRECHESNLERB M), EBOUXATRIEXEEDOH~ML
HT TV MBEHEERHTRMRMEMCL S ZY—BUCAZ T LY, — B SE0s 0



THBLRENRBEDEH L s o TWilh o ko ¥, KOBAXB ChOT b LNHREREYET S
BDTH ofco COHLREMOMKKOHFR MBORBBHRUN T ENEMAC L5 IMEEAT S
ADITHEEC X DREL T,

BIDS A V= ACEREBELD D L, PIAEABELZ UL Foothill f vxr— 5 .o
OF LI OWildon Canyon TRILMIC YJBA sz Foothill Boulevard o—mP h%ED,
Interstate: 5 DL FCAIBBOHHUOEH LY SLIWTLE »£, X, Lower Norman Laked
KEOL OLFVHRL, Interstate SOMICA> HHFEHBE L, ¢ L TR DD LD
%&ﬁa&<@%u,i%@ﬂ@mu%é4m%®%nﬁﬁﬁttoccvmﬁ%%ﬂﬁﬁc&bn
HMEREHERECTHEFERL -,

Juvenile Hall o#zi— 05 Southern Pacific Railroad % San Fernando Boulevard
Hic Interstate 5 t XX LB CREECHHEO LAY BAC L o Th b TL, £KiHIC
0.5 mE ESHMIERM Lz, Xl EEARARBCRETADOIKIR, ~f v=40d BB, 4l D
BEY E L/, San Fernando Valley O3tITI ~1 v = 1 DE~DED S DWAD L FL A
%a%BL<&<,cnmzﬂ,A4¢14®i§h®%ﬁ,Xm%@?@iﬁﬂ%w;bmwma
DEE, XRRAF~OMRICEIDE b DEBOND, ~ 1 Y= A PRI » CWBFTEBHE
2TV HHADWBEL OB EE LB TREHBRSTEC (X2 ) UH~OENEADL D,
LHDOUTE LS LE, COFMOHBEDHIX Van Norman Lake M 5D Interstate 5 OIKT
AEIHND, HORBLBROBEOTFERR, #E LoBBOERHCHT D, iBBH A
WMADORBELDLLAHBRCI PEECL 25D LER T AL,

i ]

San Fernando Valley Jt# & Sylmar, San Fernando B X UF PacoimadF X Ciz B,
BT, FA, KE, EUTFRYAT 2B RBHECOEDBEPRELL, BFRESIATr
SATITAVBBCHLITERR Y, 2ARTEHACORIOEEROLL L. b RITRDOY -
—EABSHIE Nk, BROBMTFTEHI AR BELERCHEELY C Strotz, IMBBEIILLED
DD, HALBREWIRAROY — CAQEHICHE 2 BEAM LB L -,

Mhmr@%%ﬁmkﬁ%%ﬁﬁ,@%EHZSOOEFmtﬁiénThéoC@“%ﬁ@ﬁ%
u%%ﬁU7xw:7tBmmwi“eﬁb%ﬁ%%d,Eﬁmaﬁmwﬁzbﬂﬁﬁééﬁmab
Tﬁmﬁ%k%@?&boc@ﬁ%mﬁ?b&%uiébfﬁ%b&&ofﬁﬁbt%ﬁ%ﬁtﬁﬁ
INLBTHEETH D, BROTLABACRBBE S 1 E3nhbdTHLS, 4

c@%%mmkwﬁb%%ﬁ%xﬁ%&iﬂéﬁmﬁ,%%*%@&%ﬁﬁ(%@t&%nboﬁ
Ly B BRI HREECDI Y, ZEFOXR, XEE SR LCENEREPIMEE T
WY, hhDOoBEY S,

WF AT 54 ey 5RHEICbE H18% 1 San Fernando Wi/ H# O EEBic & b Ses:
L ROWI OB, K& 3, 2L TAGRRECEACBRL TS, BHAS WEIBIC L b5
ﬁuﬁi&E&ﬁ@%i%§91w6°Cébk&ﬁﬂﬁ%ﬁﬁ?bﬂ4?§4V@R&AEHﬁn
6#,OE(MﬁoTLioTW6°%18@KMC5Ltﬁi.ﬁiUEEﬁ@&%&CﬂB@E
BPBEYC 1751 R ELDEBYHBLTH S,

BACIDX vy O LEHLORTEMENHECEELTWD, BT L BEMZ LIEF LS

— 66 —



47547&@%?6R£ﬁﬁm§®?5ak0c@@@%ﬁmﬁmDK@%bfﬁboEﬁ&ﬁ
tm%?m@ﬁakn,ﬁnﬁmotb,56wuvv*—mm%MLkﬂ47ﬁ§(5n,ﬁﬁ,
ﬁ+ty+mbk6%ﬁ&#ctw6($ﬁ%%@%%@ﬂﬁ%ﬁﬁ@“ﬁi@ﬁ@”@ﬁm@%)o
ﬂtb&¢ﬁﬁ®ﬁEF®§ﬁwlb%@§ﬂ4774V®ﬁ%®I&E@&kotwbocnm
%ﬁbtﬁé%k*?ﬁ&@ﬁ@@%ﬁﬁﬁﬁ@%%,A47§4V@ﬁﬁ®%ﬁ&ﬁbfmkoﬂ
ZX, Juvenile Hall oihii=b o, HE, 2LTr0KCH - > THEDUHEHMPRERI iz,
COLRUIBER Ciitl, #, B LUFEEDOBTO AL 7DARNYR ROBN, LOHDAENG
BT HROER L —HL Tk,
ywmneHMI@ﬂtb@%i%maiﬁmﬁotﬂﬁmmﬂ4754y@ﬂﬁéntﬂﬁm
RECEY 3 0mm bR AHEHOS AP RRINL, CAbD AL Sharp PRIE £ Lk (K8
%%m?)ﬁﬁmﬁMLkTmé®§§%%Lfﬁb,ﬁ@@ﬁa%bLKWﬂtb%%LTW6c
whmr%%ﬁmjmmMIemul@ﬁtb@ﬁﬁ@&mmﬁmitﬁot%mﬁﬁbfwbo
COBTIRABHKRERCBENREY EL TRNIICHL DY, BEOENCREEOS L
yﬁ%ﬁgnkocn%m%vym%%ﬁ@ﬂ?%ﬁ@&*mik&&ﬁ%ufLfm%ﬂnmm
BETEEHENTDPRBOLNE VBRI TET O 7 54 v OWBSRE Ui, BHRAR L BH
ﬁ,Xmﬁnﬁﬁmﬁwénto%ﬁﬁw&b&hxuﬁnﬁﬁwc5bt$§&%t6bt®?$
55,
ﬁx%&*ﬁ%@ﬂﬁmi6%%Lf:k%%@ﬁm%nml6%ﬁméﬁﬁxoﬁmmléiV
~5—®%&®hfﬂ#ml6ﬂ§@ﬁﬁ?59ko2—3®%ﬁfuﬁxwﬂkb,%@TCWK
2R ETR,
%%ﬁtm‘%@&tﬁbk%mm%ﬁbkﬁ%%«@&%u,ﬁ(ﬁﬁ%n;%mmmﬁbkv
T¥—, RBAKI7AY—, 2L THNE VRV EERSEPELDIOCH ok, COBODBEDE
RER: LR, HEEBHXIB-Iorn. EREXaERoESo5s, X, L HED
B L s EROEBFOWBEEN ST NS,

BEDY
é%%@&%u¢ﬁ&méd%nm62%mmtbifnz7vE»XQﬁmbkof%$Lto
», Pacoima, San Fernando #3 X ¥ Sylmar L vvo % San Fernando Valley #Zo#X b
&%ﬁ%%0£<momﬁmbtotocnaﬂzﬁmak@bﬁﬁoﬁﬁ%,ﬂiﬁ—%ﬁ%ﬁﬁ
RIEOESE, BEFECTEAREY, ¥8  FRSSPAREYS YR, CNbOBE TR E/BRE
Rk, COBXTHARPZORIECBREHTESY) . ChHLOBRESBANICHRBELLL &
mlb%%&ﬁ%%@ﬁ&&&%ﬁb,C@ﬂ%?ﬁ%%%%&ﬁ%%%kkgOHvevkw
Hospital & Veterans Administration Hospital DB D0, BEO—BWIz A HHE
XREROHBESBOLNACEHI TREL T 5, RePfi - L BETBEBE L BREY~DEED
znr:nb@Hﬂli%m%@?@ﬁhﬁ@@%tE%B’\Jicﬁg;‘ébfz{)ofa‘ﬁafto B18 i, bhbhy
BB L ROUEOE RN HEOAY v 7 &, CNHOHERETOLCAE L BBy o o
&%@ﬁo%ﬂ&ﬁbkoﬁﬁ@«mﬁﬁ%#ok,56wu#u&w%kﬁ%o¢mﬁﬁ?b&t
AETN(@@%%uw%ﬁuamotoglsAEmcﬁLt%ﬁﬁim&b%ﬁ%m%khbk&
%&m&%htmboit,@Lﬁ@m;b&%énkﬁﬁéabo~&%mwot,cabkﬁﬁ



Ki0?%&@@6nk@%%u*#fmm#%mén.%ﬁmxormﬁﬁfb@%%mWﬁwh
NTnA (FREFDOSREVEBERC LS “ BXOWE " OHbhOBEHLEME),

B Lein K, BB X 2ENORE - AKFPHFAOBRCLY, $5BREME -7+ 1 Y3 San
Fernando MigH iz B L THBLAELNABE S TS oft, MLXD e yhE withiz h#EShic
loTﬁﬁﬂmK%&éﬂThkqC§Lt&%®*Vyﬁ@ﬁ@@%%@?&ﬁﬂbt%ﬁ?m
LELVETRPRDIDLOERE L, ad e B8 s 5 88 & VYRELIB TN (E18E),
COHOHO #HEDO—HIL, Pacoima Wash E-> TEAMLTWBHRTEH S Rajar Street o
ﬁ@TmMrAwmemﬁLk%fﬁgénto2~30f7+EE®ﬂEFEﬁ®ka%V7%
ﬁt,cﬂﬁﬁét%é&&gb,%Eo?iféb,ﬁéwmﬁiﬁﬁwkocoﬁéoxﬁfm
§@mﬁﬂmib+vyokbﬁﬁb,%Bﬁ%&ﬁbta&%ﬁgmké(,ﬁ@%ét%ﬁén
togﬁmwgm;bcmimﬁﬁmmtb,cﬂML@E%m;b&%%%(%HE(mofmto

Juvenile Hall O#i-b OAIEIC H » 7= San Fernando Valley jJuvenile Hall 2 KIEE
Lot BINYRLEMTORFREEOEML (B 18H), BEU~DER (£181) # E
Lfﬁﬂmlbﬁﬁ(%lsﬁ)a%ﬁm%i&ﬁhﬁﬁﬁ&ﬁﬁﬁﬁﬁbkgcmﬂzo~%ﬁm,
&ﬁtﬂT@iﬁfnv?(ﬁ)Kﬂﬂ,Cﬂ%@fﬂw?ﬁ%lS@@lﬁ&fE?kﬁwmﬁﬁ
mw%ﬁbtéoaﬁbnbocoﬁ%miofnw&w%meﬁbmaﬁ,Rm¥ﬁﬁﬁ@%@
—HOCIIAANELDTHH L ERRBLTND, CHULE S CED &, Wi DD CiedEgic
BNAREB HDL EXBLTHBOHATHD,

- S

mﬁm%%&%@om%mSMIwmmmoVMMykﬁoﬁﬁ%mmﬁ%®§<&ﬁBm@@%
ﬁ&otoEﬁ(%i)wlbﬁﬁ.ﬁEﬁﬁN@Eﬁ,%fﬁﬂmﬁﬁ,%Lfﬁﬁwlﬁﬁﬁ&
ﬁb%ﬁ@%ﬁ%ﬁ%mﬂ?w%ﬁgnt@%%am%mxoﬁawaﬁﬁmﬁﬁ%m%m&%%%
t%btoR&AE?ﬁmmmﬁoﬂthﬁﬁmﬂ4754yamﬁm%,%Lt]wmﬁk}mn
&mokﬁ%@ﬁ%wﬂLTK@EKbtéﬁ%%%&kﬁ,SHmr%%ﬁ@i%@%%@lﬁ&
kﬁ@%%@im@f%nkiiéﬁ%KMR&&Eﬁ%&%immokoE&ﬂ%?@¢ﬁﬁ@ﬂ
tbm¢ﬂﬁ®%v7am§ﬁ&§tau,%@Lm&b%ﬁ%ﬁ@&%m%k&bﬁ%&ﬁito
@meoﬂE%Aﬁ@i¥%&§atkﬁ@ﬂtn?u,&E%f%ﬁ»47:4&§ﬁ$%mm
& LAN, Lower Van Norman Dam TREAERETH  TIBLPL - 2,

W



K- 17 Gelden State Freeway & Foothill Freeway
DA Yy —F L

(A) Thrust displacement (B) Vertical displacement
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(C) Left-latsrsl displacement (D) Extensional displacement
(plan view)

(E) Localized differential displacements
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