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ENTROBUCTION

On February 9, i97%, mt 6:01 s.m., PST, an earthqueke of magnitude 6.6
struck the Sylmar-San Fernando area of southern California. Geologists from
the California Division of Mines and Geology commenced field investigations
at once. Preliminary results, based on reccnnaissance, were published
by Kshle and others {1971} shortly sfter the earthquake, as vere results
obtained by other organizations (Kamb and others, 1971; U.S. Geological
Survey staff, 1971}).

California Bivision of Mines and Geology staff Began detailed
field mapping of the geology, including surface effects, immedintely
after the initial reconnaissance. Information obtmined through
August 1971 Is given in this revort. N

The following discussion includes sections on surface faulting,
surface effects other than faulting, the Granesda Hills aftershock of
March 31, 1971, and findings from a series of heckhoe trenches dug
across surface features. Neo attempt has been mede to include )andslide
and cutbank failure information on this map except in the area of the
Juvenile Hall. For discussions of lsndsliding see Mortca (1971a; 197ib)
and Youd (1971)}. Although most of the surface geologic effects of the
earthquake are found within the area of this map minor landsliding and
formation of settling cracks did occur elsewhere. Information about
geological structures or stratigraphic units referred to in the follow-
ing discussion can be found &n the Los Angeles sheet of the Geologic
Map of California (Jennings and Strand, 196%) or in reports by Oskeshott
(1958} and Wentworth and others (1971).

MAJOR ZONES OF SURFACE FAUILTING

At any given locality it tay be difficult to distinguish surface
breaka due to foulting from those due to other causes suchk as turching,
differential settling, landsliding, or shaking. The criteria used to
identify surface faulting are primsrily continuity and linearity of fracture,
displacement of rock units,and fresh movements along bedding planes in
sedimentary rocks. When the surface evidence is in unconsolidated naterial,
the most common cese, the most important choracteristic is contiruity
cowbined with any or all of the other criteria.

Surface faulting during the earthqueke extended from the Bee Canyon
ares of the Banta Susana Mountains eastward across the Sylmar-San Fernande
arez of the northern San Fernando Valley to Big Tujunga Wash in Sunland.
The major surface hresks ore expressions of thrust faulting whercby jand
on the pnorthern aside was 1lifted above that on the south and shoved or
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thrust obliquely towsrd the southwest, The followlng is a discussion
of the majlor =zones of faulting proceeding. from

west to east across the mree. The zones include the Santr Susana fanit
zone in the Bee Canyon-Sen Fernando Pass ares and the San Fernendo feult
zone,

Sapta Susana Fault Zone

Relatively small, left-lateral displacement occcurred elmost continucusly
along the prineipal fault of this zore for sbout 1.5 miles (2.h Im), from the
San Fernando Pass aree on the northeast to Bee Canyon on the southwest. The
fault break is mostly in undeveloped land and damage slong it wes restricted
mainly to the Golden State Freevay (including Balboe Boulevard bridge) and
several power lines and towers. :

Abotit. 300 feet {92 m) northeast of the freeway, the fault is well
exposed » with left oblique displacement of 3 to b inches (B to 10 em};
here the Tault dips sbout 20° northwest, with nearly vertical beds of the
dover Sunshine Ranch Member of the Saugus Formation overlying younger,
gently southeast~dipping beds of the upper wmnamed member of the Saugus
Formatjon. To the southwest, along the freewsy . abundant ground and
conerete cracks suggest several smaller faults parallel to the Santa
Susana fault, at least one with left-lateral offset.

To the southwest of the freewsy and beyond sn ancient landslige

» the fault break is clearly defined. For example, a line on the
road to Bt.Vincent de Paul Camp was displaced left laterally about 12
inches {30 cm) @ + From this erea the trace of ground rupture extends
west-northwest ‘toward Bee Canycn where it seems to be absorbed along the
strike of bedding, and where sbundant shatiered ridges and landslides
may have obscured fault movement . ) .

San Fernmndo Feult Zone

The San Fernando fault zone, as designated by the U. 5. Geologlcal
Survey {U. 8. Geologleal Survey staeff, 1971} wes divided by the Survey
into these segments which are, from west to east: Mission Wells,

Sylmar, and Tujungs segments. That portion of the Sen Fernendo fault zcne
between Little Tujunga snd Big Tujungs Usnyons, formerly considered part
of the Tu}unga segment, is herein renamed the Lakeview segment because it
coineides with the Lakeview thrpst fauit (Proctor, 1570}, making & total
of four segments considered in this report.

Mission Wells and Sylnmar segments

The Mission Wells segment strikes north-northeest from Osceols School,

‘bends northeastward, and extends to a point in slluvium sbout half =

mite (G.8 km) from the southwest end of the Sylmar segment. At least
part of this gap between the two segments is marked by a slight,
aouth-facing break in slope, suggesting an older fawlt scarp 0 »  The
alluvium in the gop area is deeper (45 feet [14 km]} than to the west

and enst, as described by the California Water Rights Board (1962}, which
named this underground feature the Sylmar notch. Probably much of the
earthquake energy from the fault below was dissipated into this relatively
deep alluvium before it resched the surface. As a result of the esrthouake,
elevations increased to the north of the gap relative to the south just ms
they did relative tc the active sepments mccording to measurements of
Burford ané others‘(1971, p. B1).

Left-lateral offset, shortening, and dowmthrow on the south side
occurred aleng the Mission Wells segment but are less pronounced than
along the Sylmor gegment, ms wes the damage. The Mission Wells segment

The preparation of this map was financed in part through
a comprehensive planning grant from the Department

of Housing and Urban Development, under provision of
Section 70l of the Housing Act of 1954, as amended.
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is best exposed along a cut in beck of houses on the northwest side of
Osceola Street , where it seems to dip 50° to 60° northwest. Just
southeast of here, mederately south-dipping strata, probably of the
Medelo Fermstion of late Miocene age, are exposed. Their presence here
suggests left-laternl displacement of perhaps 1,200 feet (360 m) or more
of the contact between Modelo Formation and younger Tertiary rocks to the
west. Some activity is implied on this segment during the March 31
aftersheek, as a tension erack just west of the fauit on Oscecla Street
opened considerahly wider at that time.

The Sylmar segment of the San Fernando fault zone represents perhaps,
the most spectacular surface expressicn of tectonic activity in the entire
earthqueke region. Cracks and welts in asphalt parking lots and streets,
mole tracks in lawns, and other features of breakxing and twisting of structure.
extend northeast in alluvial deposits from the southeast side of Hubbard Street
opposite the former Carewell Convalescent Hospital (now called The Gables),
through the severely domaged commercinl aree (including Beys Merket, now
razed} elong Gleponks Boulevard . The segment contlpues northeast as a
zone or swath ns much as 1,200 feet (360 m) wide, with severe damege to meny
houses in Sylmar and San Fernando. It berds gently almost due esst, snd
continues to Foothill Boulevard where a modern apartment building (now razed)
wag seversly dameaged, and exiends spectoculsrly across the Foothill Freeway

» From here the segment narrows, and extends along the base of & low
kiily srem, across the concrete channel in Paccima Wash, and bends southesss
along the base of a ridge of the foothills east of Sylmar where it apparently
dies out. Projected south, the segment would extend toward the Tujungs gegment
and probably comes to the surface in the San Fernande Industrial Park ‘

Where exposed by trenches, the dip of the fault generally is obscure
pecause of the relatively poorly consolldated nature of the material cut
by the fault at the surface, even where trenches out prominent south-faeing
scarps; but, in one backhoe trence just northesst of the Foothill
Freeway {T13}, a crushed zone implies. n dip of 52° north on the fault.

To the east of this locelity, the segment strikes essentially parallel to the
bedding of the Towsley(?) Formation exposed locally just north of the
segment; and the dip of the fault s nt may be similar to the dip of

these rocks. On Gladstone Street @ne’ about 100 feet {30 m} northwest

of the segment, strata 'd.ip about 55° to 60° north: mnd, very near the east
end of the segment, strata dip sbout 35° north. Indicative of previous

very late Pleistocene or Haleocene fault movement in the immediate area,

“put inactive In the present earthgquake, is a nesrly vertical fault exposed

on Gladstone Street 200 feet (61 m) north of the principel bresk. Here,
clder sliuvium is faulted down at least 2 feet (60 em) to the south ageinst
Towsley(?) Formation. Similar faults are exposed to the west along the cuts
of the Foothill Freeway--one of which, having a total reverse offset of

50 feet (15 m) or more. was active during the earthouske.

Avout & gquarter mile {0.4 km} @ north of the Syimer segment, in the
vicinity of Harding Scheol and Alte Mesa Convalescent Hospital (formerly
Highland Sanitarium), 18 ap erea of faults and ground cracks in older
alluvium. Tne breaks trend essentially eart, parallel to the strike of the
bedding of the Saugus Formation that is exposed nearby bepeath thin, older
alluvium. The faults ere commonly slightly right leteral and down slightly
cn the north; they extend eest toward Lopez Dam but are cbscure there. ‘The
dip of the fauits was not determined, but may be nlong bedding plenes of the
Saugus Formation, which dips sbout 70° north. Damage to structures in the
srea wes ‘miror to moderate.

Pujunga segment

The purface features that comprise the Tujungs fault segment extend
from the vicinity of the San Fernando Industrial Park eastward
along Foothill Boulevard where, just east of Vaughn Street, the north-
east sidew and curb were lifted abruptly several feet relative to the
pavement . The dreaks gontirmue across the mouths of Lopez, Kagel,

and Little ‘Pujunga Cenyons and disappear near the mouth of Cesssara Canyon.
In scme pleces the bresks of the Tujungs segmernt define a
single, continuous fouit-line scarp, vwhereas in other pleces the segment
consists of numercus, interrupted, locally multiple @ . 8carps and
eraeks that very closely approximate the change in slobe at the base of
the foothills. Asymmetrical compression ridges and mole tracks are the
southernmost surface features of the thrust faulting. Abundent temsional
cracks and high-angie faulf scarps are common immedistely north of the
thrust-fault scarps.

An average of five measurements of the approximate amount of
shortenjpg across the thrust faudt in the orsnge groves of Middle
Rench ‘ is 3.6 feet (1.1 m). fThe lateral component of slip for
faultts of the Tujunga segment is predominently left-lateral @

The scarps of the Tujunga segment attein their grestest height,
exceeding a yard (1 m}, near the western endé (J4) . In general, the
searp is between 15 inches (M0 em} and 20 ifched {50 cm) high over
the most continuous stretches and it diminishes toward the east.

The low-angle dip, ranging from 10% north to 407 north, can be

tbeerved where the trace of the thrust fault crosses streem canyons

. Accurate, near-surface, measurement of the attitude of
the rault plsne wos made in several trenches {T3) (Th) {TB}. A fev feet
benestk the surface the fault plane parallels the bedding in the Modelo
shale, sandstone, and siltstone but flattens ocut to horizontal {T8) or
even slightly south-dipping {Th) where details were revealed in trenches,
Slickensides bearing ¥ 50° E plunge 22° N on clayey layers {T8} that co-
incide with the fault plane.

Lekeview segment

Surface bresks along the lakeview segment can be traced eastward from
the ridge west of Kagel Cunyon to the northernmost scarp meross Little
Tujunga Canyon and with scmte discontinuity through the foothills, across
Cassara, Oliver, end Schwartz Canyons sbout 1,400 feet (0.4 km) north of
their mouths to Big Tujunge Wash, Scerps can be followed for en additional

1.5 miles (2.4 km) in the alluvium of the wesh.

From Kagel Canyon the surfece trace can be f{olloved eastward as far as
the east side of Tittle Tajunga Canyon where 1t dies out at the base of the
hills. Where exposed by a smell slide Just to the west of Little Tujunga
Road @ , the trace shows shale of the Modele Formation lying on
top of unconsolidated bouldery cobble gravel. These units are in fault con-
tact and, although the fault did move in this earthguske, it did not move
an smount sufficient to account for the total thrust componeat of at Jeast
12 feet (3.8 m) wvhich can be measured here.

The fauit' trace can sgein be found con the first ridge east of Little
Tujunga from where i1t can then be traced with some confidence to Big
Tujunga Wash, In this streteh of the foult, the surface traces are much
more continuous than the gaps.

Hovement has taken place on a feult plane that dips northward from
nearly horizontel in some places te 60° in others @ . The sinucus
fault trece crosses ridge tops, hillsides, and canyon bottoms. Landslide
complications along the trace at first led uws and other workers in the area
{U. 8. Geological Survey staff, 1971, p. T1) to discount the possibility of
fault movement here. However, detaliled mapping of the surface effects has
indicated that significant movement did indeed occur ‘on the Lakeview segment
with as much displacement as measured on the other segments of the San
Fernando fault zone. p

Some imbricate or sympathetic movement carn be detected below the main
trace between the breccim unit and the beulder zravel and in a few
pimces there seems to have been @ifferential movementsof the rocks on
adjacent blocks above the thrust é

{542 m) can be measured on the fault near Oliver Canyon.
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An aceutmlsated horizontal thrust component of at least 1,450 feet
The sge of

the alluvial gravel under the thrust is not known. However, this much
displacement could have taken plece in 25,000 to 70,000 years from &
series of similar earthquakes (b~ to 6-foot displacement) cecurring at
intervals of 100 to 200 years.

in the coarse alluyium of 8Ig Tujunga Wash the scarps loceily resemble

erosionel cutbanks but the continuity of the trace which traverses sand

deposits, gravel depgsits, bulidozer cuts
tion covered areas

, bridle trails, and vegete-
(30) of the flood plain makes it easy to follow. Cracks

occurred in soft sand and soil along the trace and debris fell down the face

of the scarp.

Consideradle ponding of the slluvium has cccurred vhere the

fault crosses the stream

At the base of the ¢}iff near the mouth of Ebey Canyon 8 scarp

with a vertical displacement of about 3 feet (I m) and vertical

slickensides formed between bedrock and the alluvium.

Caving oblit-~

erated mich of this evidence within three months after the earthquake. The
scarp can be traced farther eastward through ithe alluvium to where there
was & left-lateral displacement of sbout 3 feet (E m) on Oro Viste Avenue.
The vertical ¢omponent of movement ls much less here than farther west

and appears to decrease eastward.

A bedding-plane fault is visible on

the north side of the hill on vhich Bill Lane Camp is situsted (33 .

together, substantiste movement on the Lakeview segment.

Several kinds of evldsnce have been found which, when considered
Firstly, the

well defined surface trace is nearly continuous, and surface displascement
ig congistent on ridge tops and in canyon bottoms--always up on the north.
However, old landslides snd thick accumulations of slope wash have masked

the surfece trace along some hillsides.

Secondly, distinctive landsiides,

restricted to the trace, occurred at the time of the earthquske @3) @4) .
Shale of the Modelo FPormation was thrust cutward on the slope enough to

drop as rockfslls.
the trace, simlating “skin-type" slides or: seil failures.

Debris and dust partially covers the slope below
Common 1y ,

the slope below the break is undisturbed although, in some places, the -
material both above and below the thrust plane has beer exposed. .
hirdly, the rock unit under the thrust is in some places a breccis .

and elsewhere is & mixture pf breccia apnd alluvium. The breccis

conslats exclusively of anguler chips and debris derived from the Modelo

Formation.

In the mixed unit the breceiam is similar and the alluvium cone

sists of layers of interbedded well~rounded pebbles and sand grains.
Weethering has changed the appearance of the breceis unit and the shales

ebove the fauit plane since the earthquake.

The eolor contrast has been

enhanced -~ the shale turning dark brown and the breccis nearly white or
1ight gray. Under the breceiaunit there 15 an clder alluviel unit con-
sisting of unconscliidated, horizontally bedded, boulder conglomerate,
greater than 30 feet (30 m) thick, with well-rounded clasts derived from
the basement complex of the San Gabriel Mountains.

places away from the malor zones of thrusting.

ADDITIONAL SURFACE FAULTING

Faults other than thrusts alsc were active during the earthguske at
A type of fault In which’

the dip and strike of the fault parallel the dip and strike of enclosing

strata is known as a bedding~plane fault.
Veterans fault

It iy exempliified by the
{Komo and sthers, 1971, p, 5i) and by the Omkt Hiil

foult (?1) (Kamb &nd others, 1971, p. 48) in Lopez Canyon where e very

promloent, pertly overhanging, 32-inch (80 cm) acerp vas formed.
exampies the north side moved up in north-dipping strata.

In these
Elsewhere
the north side moved dewn in north-dipping strata by amounts equal

t0 or greater than south-side~down faults.

Several faults that transect bedding also moved during the earthquake
@ @ @ . ‘fhe Kagel fautt (Hi1i, 1930) was sctive over a streteh
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1.75 miles (2.8 km} long. %The surface breaks along the trend of the Kagel
faylt ere not continucus and exhibit the greatest vertical offset

along ridge crests whereas there was commonly no surface rupture in
the canyen bottoms except in Bartholomaus Canyon . On Kegel Mountain

s west of Cassera Canyon , 8nd along Yerba Buena Ridge taults
developed that appear to displece bedrock and cress ridge tops with the dis-
placement up on the downslope side. The scarps vest of Cassars Canyon
may be related to an adjacent sncient lendslide.

West-southwest of the Mission Wells segment iies & zonme of faulting
which damaged the Golden State and San Diego freeways. On the west end of
the zone, the fault sctivity may have extended into fractured, clmyey Teds
which dip south end strike west-southwest into the leke ares @ . Faults
mepped in this srea previously by Oakeshott (1958} snd others ha¥e been pro-
Jected toward Lower Van Norman Dam.

To the northwest are” two fault breeks, mumerous ground cracks,
eracks in the Golden Stafe FPreewsny, and sheking effects. The faults and
ground cracks mainly strike west-northwest, parallel to the strike of
bedding in the Saugus Formation, whose dip ranges frum 25° to &0° portheast.

SURFACE EFFECTS IW OTEER AREAS

Juveniie Hell and upper Van Norman Lake area

Considerable ground cracking and damage occurred in the ares from Van
Gogh School ematward beyond the San Pernande Valley Juvenile Hall, &
distance of nearly 2 miles (3 km). The cracks occur mostly in deposits
which range from send to fine sand and gravel, and to o lesser extent in fill.
The area overlies the Glive View fault as projected southwest through the
ares from exposures northeaat of Olive View by Merifield {31958, plate 1};
it also overlies the projected northeast trace of the Mission Hills syncline

shown by Oskeshott (1958, plate 1) and by Merifield (1958, plate 1)}. None of the

cracks can be sttrivuted directly te faulting although at depth beneath

allurium feulting msy have been B factor; no major activity occurred on nerthesst-

trending faults where they are exposed northeast of Olive View @ . %he
cracking was ettributed by Youd (3971, p. 105-10%) %o sliding alohg water-
saturated layers near the ground surfece within the general aves

where the water table is high. Such layers subsequently were exposed in back-
hoe frenches dug at the Juvenile Hall @ » ¥hich was severely damaged by
sliding as well as by shsking. The Juvenile Hall slide extends southwest
towdrd upper Van Normen Leke and alsc includes the Southern Pacific railrosd
tracks, which vere dramsticslly bent, a portion of the Golden State Freeway,
and alse the strongly sheken Pacific Intertie Terminel @ + Severe siiding
also ogeurred all arcund the edges of the northern part of Upper Yan Norman
Lake . Landslide-type cracks alse occur in the heavily dameged Yar Cogh
School 'area and for about haifa mile to the nexrth-northeast ; also to the
esst in the £ill for the Jensen filtretion plant ; and directly north of
the Juvenile Hall ares ané probably to the north-norikeast for abeut half &
mile » 8lthough these Imtter cracks might be attributed o faulting, as
they eré allgned ih & north-northeast to northeast direction. Such land-
slide-type eracks alse occur et locality « Where two houses were severely
demaged. Cracks possibly attributable to landsliding are in the ares arcund
locality @ . One sectlon of the Golden State Freeway and a northeastern
part of Lowéy Van Normen Leke also msy heve slid &%) .

Just southesst of upper Van Norman Dam, a trench for a water line
exposed twe Teirly strong reverse faults offsetting the contact detween
Saugus Formation end Pacoima Formation {older alluvium ?) of late Pleistocene
age; apparently they were not active during the February 9 earthquake @ .

Olive View Hospital ares

Severe %ensional and compressional cracking of ssphalt rosds and perking
lots occurred on the grounds of the Olive View Hospital; very few coincided

with significant ground cracks. The mest severe ground cracks oceurred around
the foundetions of the new main hospital bullding or were mssoclated with the
Los Angeles Department of Water and Power Maclsy Aqueduct which traverses the
grounds from west to eest. All cracks appear to be the result of severe
sheking 4n soft slluvium which is known from borings to be greater than &0

teet (12 m)} deep. Cracking could not be aseribed directly to faulting although
the pessibility that faulting occurred at depth cannot be discounted end it may
nave contributed to the severity of the sheking in this erea. One very low-
angle slide was seen in aliuvium or fill in the center of the grounds end some
slides on steeper slopes occurred on the low hill in the northeast corner of
the Olive View grounds. 5Slides decurred in fill used for the Foothill Freewvay
south of the grounds. A west-northwest trending zone of relastively strong
street and ground cracks extends one mile (1.6 km) or more southeast of the
hospital area. The cracks are mostly displaced down on the south and may

have resulted from movement along & fault here .

Southvestern Sylmar area

Additional ground and aspheit cracks oceur in the sree of thg heevily
damaged Sylmar Industrial Park ané the El Doradc Avenue School @ . Mest
of the cracks ore in asphalt streets, parking lets, and the school play-
ground, but some extend into the alluvium, especially just northeast

of San Fernsndo Road . HNortheast of Herrick Avenue lies u well
defined but-relatively Veak fzult break which trends northwest (Tik}.

One relatively prcuii?l‘ém-—ora;:_k_!_fimet} at the time of the earthguake,
cuts aeross Roxford Street @ . There dre—-other_parsllel, west-northwest
trending eracks, mostly from just south of Bradiey Avenue te sbout midway
to Herrick Avenue: these all seem to predate the earthquake, though some
were ective during the event.

Southwestern Sen Fernande aresa

Some street and ground cracks, trending mostly east, are in the wegtern
pert of San Fernande, Demege here occurred especielly to older houses
and to scme churches . The gres, underlain by older{?) alluvium, is
approximately at the projected, conceeled junction of the Hission Wells
fault from the. north, the Mission Hills fault frem the west end the Verdugo
fault from the southesst (as shown on the Los Angeles Sheet of the Geologle
Map of Califormie). To the southeast, the hills at Jessup Perk were exemined
but ne fault sctivity could be seen @ . To the west only surficial
pavement cracking occurred above the projected trace of the ilission Hills
fault, though considerable damage occurred at Alemany High Scheool, Holy Cross
Hospital, and at the new Indian Hills Hedical Center Building. The high school
was alsc damaged during the March 31 aftersheck.
corners of the sidewalks at the base of the Rineldi Street overpess of the
Sen Diego Freewey at Rinaldl Street. In the downtown shopping ares of San
Fernando . intense damage is attributed to sheking of clder buildings
on alluvium, as only surficial cracking in pavement on_:curred.

Granada Hills aree

In the ares of Granade Hiils west of Lower Ven lNorman Lake and,
generally zlong Balboa Boulevard, many houses were damaged @ . Here
ground cracking cannot be relsted to faulting. 'The cracks ar€ meinly
alotg or near contachs of fills with bedrock @ .

SURFACE EFFECTS OF MARCH 31 AFTERSHOCK

Tne impact of the demaging March 3lst eftershock was most sgyere in the
vieinity of hinaldi Street and Wilbur Avenue in Granede Hills » Blthough -

v

Hew cracks also opened then at tne
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the epicenter of this event wes reported to be about 2.5 miles (5 km) to the
south-scutheast. The magnitude was 4.6 es reporteé by the California Institute
of Technology. Ground crecks cpened in older alluvium south of Rinaldi in the
vicinity of ¥Yolands Avenue where two houses were severely damaged; cracks
cpened between bedrock and £ill nortk of Rinaldi along Yolande. In addition,
some ¢racks that opened during the February 9th earthgueke were reactivated
during this cne. Surface effects of the sftershock mey lie slong the genersl
trend of the Pevonshire fault zone as mapped to the northwest ip bedrock and
projected southesst benmeath alluvium by R. B. Saul (work in progress, 1971).

SHATTERED RIDCE TOPS

Some ridge crests in the foothills have n striking "exploded" appenrance
resembling plowed fields where the soil locks s if it had been heaved upward
by & sharp blow from below. Such shettering is most commeon along those
crests underlain by sandstone and congleomerate strata that have e soil cover
commonly less than 2 feet (60 cm) thick (&3) @ ., Between Lopez and °
Little Tujunga Canyons shattering is either localized along certain strata

or- concentrated where there is especially anguler topography locaily

+ An excellent exemple of the latter is around Comp Karl Holton
i Mardk Canyon. Elsewhere, shattering is leocalized mlong the uppermost
sondstone loyers of the Towsley(?) Formation. In the overlying cosrser,
clastic, sedimentary layers of the Saugus Formation, it 1is elmost absent
st the contact immediately east and west of Kagel Canyon

TRENCHES ACROSS SURFACE BREAKS

Brief descriptions of the findings in 15 backhoe trenches logged by
the California Division of Mines and Geology in cooperation with F, Beach
Leighton and Asscclates are listed below., Logs of the trenches were made
oy E. G. Heath and R, H. Dickey of F. Beach Lelghton and Associates, who
independently dug Trench 1, and by J. ¥. Kahle and A. G. Barrows of the
Division of Mdnes and Geology. Logs of the trenches mey be consulted in
the Los Angeles office of the Division of Mines and Geology.

Trench 1: Lopez Canyon. Trench across the Qsk Hill feult scarp. Bedding
plene fault strikes N 75° W and dips 62° N and is nearly coin-
cident with attitude of ssndstone, siltstone, and conglomerate
strate. Displaced base of slope wash and elluvium is 32 inches
{81 cm) down on the south side.

Trench 2; Lopez Canyon. Trench across mole track of Oak Hi1l feult in
uneonsollidated £211 and alluvium. Although surface is cracked

no faulting was chserved in the trench. N

Trench 3: Ridge north of Carl Street. Trench across compression ridge
exposed well-defined single fault plane that strikes epst~west
and dips 4%° ¥ and coincides with sttitude of bedding. Feult
Juxteposes shale of the Modele Formation on the nerth over
conglomarate with comrse sandy metrix which mey be sn alluvial

fan deposit.

Trench Lk: Ridge west of Blue Star Trailer Court and north of Paxton Street,
Trench across 2-foot-high {60 em) scarp in scil expaged neer—
surface asxpect of fault plane that separates debris of the
Modelo Formation ecntaining shale chips, pebbles, snd cobbles
on the nerth from old siluvium which is poorly bedded. Fault
plane dips north 15° near northern end of trench, bends over
near the surface, and dips. shallowly southward.

Trench 5:  Pacoima Wash near lewton Street. Trench scross 1 foot {30 em)

scorp of Syimer fault segment. Fault could not be seen in the

uncensolideted, bouldery slluvium. Ceving limited exposure to
L oot (1.2 m) depth. .

Big Tujunge Wash, south of creek. '‘rench across 20 to 2k ineh
(50-60 cm) scarp in modern, flat-lying, bouldery alluvium,
Directly beneath the surfsce offset,a Jumbled zone dips approx-
imately 45° northward but coarseness of meterial end leck of
marker units made it difficult o determine whether or not
feulting oceurred,

Trehch 6:

Big Tujungs Wash, north of creek., Trench acress 15 inch {38 cm)
scerp. Flat-lying to shallowly south-dipping, sendy and bouldery,
moist alluvial layers which are overlsin by secil and f£iil vaguely
appear to be folded beneath searp. May represent a dispersion of
6 diserete fault plane in unconsolidated materials,

Tremch T:

french 8: Blue Star TPrailer Court, west side of Lopez Cenyon. Trench
peross 2.3 foot (70 cm} searp in graded bedrock surface.
ilovement during earthauake took place on two persllel fault
plenes that colneide with the ¥ B0° ¥ strike and 32° ¥ dip

of bedding in Hodelo siltstone and sandstone. HNear the swrface,
however, the northernmost fault plane bends over and becomes
horizontal. Y%rench eisc exposed shallowly dipping,vndisturbed
fault contact between overlyings highly-contorted Modelo sand-
stone strata and reddéish-brown wmdflow-like alluvial material.

Trench 9:  San Feransndo Velley Juvenile Hall grounds. Trench acrcss main
trace of northern set of crecks in football field. Main crack
could be traced in moist sendy and silty soll containing abun-~
dant ruots to a depth of 5.5 feet {L.7 m} to the upper avurface
of a gravelly layer where It mppeared to stop. This may suggest
thet movement took place plong the surface of the gravelly layer.

Trench 10: San Fernando Valley Juvenile Hall between inner and outer compound.
Trench meross trace of scuthern set of cracks. Main orack strikes
I 109 W pnd extends nearly vertically 9 reet {2.7% m} to Dotton
of trench through layers of silty sand, many with high organie
content.

Trenck 11; South of San Ferrerndo Road cpposite Sen Fernapde Valley Juvenile
Hall. Trench in open field across sand boil. Light brown,
sand«{1lled erack could be traced 9 feet (2.75 m) from center of
sand boil to bottom of trepnch in dark brown silty sand. The
filled ereck represents the fracture through which material
travelled to surface during formation of the smnd beil, Its
total depth is unknown. ’

Trench 12: Vecant lot at 12670 Gladstone Avenue, Sylmar. Trench acress
surface cracks a)ligned with fault scarps east and west of lot.
% Ho significant breaks could be seen in the unconselidated pebbly
to bouldery conglomersie and interlayered sand strata although
strata eppeared to bend to conform to surface warp or Scarp.

Trench 13; HNorth shoulder of Foothill Freewsy, west of Maclay Street,

Trenck meross 1 foot {30 om)} E-W scarp or warp. Fault plane
dipping 52% 0 could be traced es e zope of looser materisl
separating gravelly and cobbly deposits with a reddish, sangdy
‘matyix on the north from adcbe-iike materisl of possible mudflow
origin on the south.

Trench 1b: West side of Tyler Street, 200 feet (60 m} northeast of Herrick
Avenue, Sylmer. Trench across NW-striking crack, Not possible
to trace crack in loose trash snd fill exposed in walls of trench.

Trench 15: West of road t¢ St.Vincent de Paul Cemp, east of Pee Csnyon.
Trench across minor cracks posalbly coinciding with the trace
of the Santa Susans fault. Hot possible to follow cracks in

lovse, powdery soll exposed in wells of trench.

MAP SHOWING EARTHQUAKE TRIGGERED LANDSLIDES AND SOIL FAILURES

DATA FROM CALIFORIA DIVISION OF MINES AND GEOLOGY
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Note:

EXPLANATION

Fault trace formed during earthguake.
defined; dashed where poorly defined.

to faulting.

DRAFTED BY A.ENG

Solid where well

Ground cracks and other breeks not directly attributable
Solid where continuous; deshed where continuity

1s poor; gquerried where air photo interpretation used for

breaks subsequently obliterated.

SYHNBOLS

Fault trace or ground erack showing amount of verticel

displacement, in centimeters, baell on downthrown side.

amount, in centimeters, of lateral displacement.

Fault trace or ground crock showing relative direction and

Fault trace or ground crack showing reletive direction and

5

is implled where arrow crosses trace; tension is
“arrow starts ot trece.

amount g in centimeters, of transverse displacement; shortening

implied where

Direction and angle of dip of fault plane or surface trace.

Shattered ridge tops._
Send boils.

Rumbered location referred to in text,

Location where prominent scarp in unconsolidated material is

readily visible btut mey be ephemeral.

Location where prominent scerp in bedroek is wvisible.

Location where clder rocks can be seen thrust over alluvium or

younger rocks by an amount greater than the most

Backhoe trench,

recent movement.

Field work is in progress, especislly in arees ewgy {rom the major
thrust zones: end mdditional cracks and minor faulting similar to

the types depicted here are still bteing found.
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