DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY

INTRODUCTION

Maps showing earthquake epicenters and major faults, such as the one published by
Tocher (1959a), have been available for San Mateo County for several years, but most
of these maps lacked sufficient detail to be useful for determining the potential hazard
to any particular area. They showed few seismograph stations in the region and thus,
epicenters could not be located precisely. By 1970, the network of seismograph stations
had increased substantially, thereby permitting greater precision in locating epicenters
and more sensitivity in recording and locating earthquakes of small magnitudes. The
map of Brown and Lee (1971) at a 1:250,000 scale shows this information in a format
that is easily understood, and it has been widely used by many regional, county, and
city planning agencies, including those in San Mateo County (Kockelman, 1975, 1976,
1979, 1980) and throughout the San Francisco Bay region. Brown (1972) mapped
active and potentially active faults in San Mateo County at a 1:62,500 scale that has
been used by San Mateo County (1973) to restrict development within the zone of
potential surface deformation. Epicenters were not shown on that map, there was little
discussion of seismicity, and several major faults, like the Pilarcitos, were not mentioned.
Since 1972, much more information on seismicity in the county has been accumulated,
along with new data provided by studies of aeromagnetic anomalies and by trenching
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compressive forces which overturned the anticline.” The fault zone is exposed in
Pescadero Creek 3 mi (4.5 km) east of Loma Mar where the Butano Sandstone of early
and middle Eocene age is in vertical fault contact with glauconitic sandstone of the
Tahana Member of the Purisima Fomation of late Miocene and Pliocene age. These
Purisima strata are the youngest rocks cut by the Butano fault zone. Touring (1959)
indicates that the fault dips steeply to the southwest and has about 1,500-2,000 ft (450—
600 m) of dip slip (southwest block up).

Stream terraces of Pleistocene age seem to extend across the fault zone without
interruption, suggesting that movement on the fault has not occurred since the

" Pleistocene. In Santa Clara County, however, one trace of the fault may have moved

during the 1906 earthquake. Lawson and others (1908, p. 110, 277, pls. 64 B, 65A,
and fig. 57) described and illustrated about 6 ft (2 m) of left-lateral movement along a
fault that is close to the projection of the Butano fault zone in that area (see Dibblee
and Brabb, 1978). The displacement did not offset a railroad tunnel 550 ft (200 m)
directly below the break, however, so it may have been associated with superficial
movement of the ground by lurching rather than with tectonic movement.
Seismicity
Several epicenters have been located near Butano fault zone traces. Most of the
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Prenda Drive in Millbrae. The fault there dips about 40° SW.
Seismicity
The epicenters of a few earthquakes are plotted close to the Serra fault zone traces,
but they could be in the San Andreas fault zone. The seismic information is insufficient
to determine fault activity.

STANFORD FAULT ZONE
Geology
Geologically young thrust faults in the area between the San Andreas fault zone and
the margin of San Francisco Bay were recognized in 1916 by Willis (1924), who thought
the thrusting was associated with movement on the San Andreas fault. One of these
thrusts, in San Mateo and Santa Clara Counties, was named the Stanford fault for an
exposure (since covered) near Stanford University. The Stanford fault zone has not
generally been recognized by geologists who worked in the area after 1924. However,
Dibblee (1966b) mapped a high-angle thrust fault near Stanford University that is within
the zone, and D. G. Herd (written commun., 1982) recently recognized the zone as a
series of en echelon southwest-dipping thrust faults. The faults cut the Santa Clara
Formation of late Pliocene and early Pleistocene age and possibly also cut Holocene
alluvium. The work by Herd and the seismicity data indicate that young thrust faulting
between the San Andreas fault and San Francisco Bay is much more extensive than
previously recognized, raising the possibility that the Stanford and Serra fault zones are
interconnected and part of a much more extensive thrust fault system that has not yet
been fully mapped.
Seismicity A
Abundant shallow (2—4 mi; 3-7 km) earthquake activity between Woodside and
Menlo Park seems to be related to the Stanford fault zone. Hypocenters (see cross
section B-B') suggest that the faults dip approximately 40° SW. Fault-plane solutions
to determine the orientation of the fault plane and the direction of slip motion from
seismograph records suggest a complex and poorly understood pattern of strain release,
including thrusting.
The Stanford fault zone is classified as probably seismically active.

HERMIT FAULT
Geology
Willis (1924) inferred a thrust fault between the Stanford fault zone and the San
Andreas fault zone which he named the Hermit fault. The name is derived from Hermit
Ridge, which is apparently somewhere in the vicinity of Jasper Ridge. The Hermit fault
was mapped for the first time by D. G. Herd (written commun., 1982), who believes that
this thrust fault extends from the Pulgas Water Temple near San Carlos to Woodside,
the Searsville Lake area, and south into Santa Clara County. For much of its extent, it
coincides approximately with the Cafiada trace of the San Andreas fault zone of
Dickinson (1970; unpub. data, 1971). A small part of the Hermit fault coincides with an
unnamed decollement(?) surface and an unnamed thrust fault mapped by Page and
Tabor (1967) in the Jasper Ridge area.
Seismicity
Seismic information is insufficient to determine the present activity of the Hermit fault.
Some of the epicenters attributed to the Monta Vista fault could be related instead to
the Hermit fault, but the data are not sufficient to make this distinction.

170 175 7'30" | °80 122004'337%, across several faults. events are near the southeast end of the fault zone in Santa Clara County, outside the
' ' | : The purpose of this map is to provide an overall assessment of the activity of all faults map area. Some activity occurred between the west end of the Butano fault zone and
in San Mateo County. Different techniques for studying faults, such as correlating the Coastways segment of the San Gregorio fault zone, suggesting that the Butano fault
epicenters, looking for geomorphic expression of young faults, mapping the termination zone continues farther to the west than mapped. The focal depths (see cross section D—
or disruption of bedrock, interpreting aeromagnetic anomalies, and identifying the D’) range from 1-8 mi (1-12 km). The activity is on, and north of, the fault zone, but
dislocation of geologic units in trenches across faults, are evaluated, incorporated on the there is not enough data to determine the dip of the fault planes with any confidence.
. EXPLANATION map, or discussed. Because this map is generalized, it can not be used to determine the One fault-plane solution agrees with the trend of the fault zone near Portola State Park
,  specific hazard potential at any particular site. It can be used only to determine the and indicates left-lateral strike-slip motion on a vertical fault plane.
T; FAULTS—Dashed where approximately located; dotted relative fault activity potential from area to area. Earthquake activity near the southeast end of the fault zone indicates that the Butano
. where concealed; queried where uncertain We use the term “fault zone” to indicate those fault traces that consists of en echelon fault zone is probably seismically active.
o . —_—— High-angle—Arrows indicate direction of relative and discontinuous fractures that may or may not be related to a major throughgoing PILARCITOS FAULT
\ /\\ . movement fault. The exact area of the zone and, therefore, the area of potential hazard is purposely Geology
i .', \ M1 . A A A Thrust—Sawteeth on upper plate not' defl.ned because we beh.eve the data. ane n,Ot sufﬁcnent to: doithls; The Stale of At most localities in central California, the San Andreas fault separates “continental”
2 / y California, however, has delineated special-studies zones along faults that appear to " ik ” o5
/31 ] A . ; . . . : . granitic basement rocks of the Salinian block to the west from “oceanic” basement rocks
. ° Radid D | . © (9 TURNING POINT AND BOUNDARY—State of California, have been active during Holocene time and appear to have a relatively high potential and the Franciscan assemblage to the east. In the San Francisco peninsula, however
72 i @/:‘\Towef 5 “\‘ . . Divisifm of Mines ancfl Geolo.gy: Special Studies Zone foﬁuri?ci rt;l]pt}.lrfe. The:e spemtahl—stuc.hes zlones afrfhdeplcted or; (;)ur l;ngp- dtd the Pilarcitos fault forms this boundary. The Pilarcitos fault is a branch of the San
.. Q\ 0}5 o Brisbane! A ,  (Alquist—Priolo Special Studies Zone Act) tLll1C o e Sl?ug}m;a S i . .selsrtno or%y _Z .ef aten ;2: o fn?aulfp?:fnce)mszllﬁtii‘):s Andreas fault system that splits from the main fault near Portola Valley and presumably
L o i 4 on this map. ies are continuing to provide informa - , oins it north of San F isco. Dibblee (196 lieved that ive right.l
-l - N S bg b CHRR UG O TR BROUENTRRS T details about the location, magnitude, and depth of the carthquakes, and general 08 L RO AN (RIECS: IO a8 TR Tl leneedihel progreste tahlaters
. BOUNDARY OF HYPOCENTERS PROJECTED TO i“f_°“’f“”f“°'; about the seismic d“?th‘”t‘)‘i AldaDss‘f‘Cagmt °}f, ff“‘,t alct“’“y' Ixﬁpa’ekd from of California occurred primarily along the Pilarcitos fault.
CROSS SECTION selsm1c1t.y da‘ta,TlsbIs urznmanze bt DBl B e b IR L et s If the Pilarcitos is a right-lateral strike-slip fault like the San Andreas, the fault surface
UMMmArenIn Wie e _ . . should be nearly vertical. The only field measurement of the fault plane was by Darrow
MAGNITUDE AND DEPTH OF EARTHQUAKE Faults and epicenters in adjoining parts of Santa Clara and San Francisco Counties (1963), who reported a 40° NE dip at Pilarcitos Lake. The exact location of the fault
Magnitude (Richter) a;eS pro]\\:lldted 1(r:1 order to improve our assessment of the fault hazard near the borders measured by Darrow is in doubt, however, and it is more probably a minor fault within
A M<1 at san.Mateo Lounty. the Franciscan assemblage. E. H. Pampeyan, who examined the rocks in the vicinity of
Pilarcitos Lake during a low stage of water in the 1970’s, reported (oral commun.,
A 1=M<2 DESCRIPTION OF FAULTS 4 sl o I
1981) that the straight character of the Pilarcitos fault trace in that area and the few
SAN ANDREAS FAULT ZONE . S ; :
A 2=M<3 The San Andreas fault zone is one of the major geologic structures in the world, ex’?‘ﬁzu;iii;zlsllezp:ggiza;eeftil;?:e’;:eciuil)t p:ﬁ"epti :’::;t:)ssvfear:ﬁa;’ ;)r nge:l;lst’hio'sa ta Cla
extending approximately 600 mi (900 km) from the north coast of California to Mexico. 2 > v the jeDel0ng 10 I n I8
A 3=M<4 It is thought to have been active for at least the past 20 million years, differentially gf)lrmétxonf of]lal:e Phoceng aEd ea:;ly l?lelsstlc:cen? age. Shm;th (1]960) mdcllcaFed tl;‘at ]the
offsetting the rocks on opposite sides of the fault at least 100 mi (160 km) in a right- P; ératos ot td oo r?ove ha ‘;;‘lt ;m ( g m) in a rlgft- ateradsinseﬁ urmfg; e late
lateral sense (Hill and Dibblee, 1953; Dibblee, 1966a). Large earthquakes (Richter elstocgne, Judging irom 1 - set of marine-terrace sur LS all I £ set o.t ecqast
4=M<5 magnitude 7 or more) occurred along the fault zone in 1906, 1857, and 1838 (Tocher near Point San Pedro, but these features could be related instead to differential erosion
1959a) ’ ’ ’ without faulting. K. R. Lajoie stated (oral commun., 1981) that vertical movement,
Depth (in kilometers) ' Geslogy south-side up, may have taken place along the Pilarcitos fault near Pedro Valley during
the Pleist: , judging f th jecti f ine-t f . Alluvial it
0 0.0-0.9 In San Mateo County, the San Andreas fault zone is expressed topographically as a ofeHoTc:)Schianea gJeU egxltr:e i dr o:;roses ﬁfée?;&? ow“rr;]zz)r‘llr:e diesr:l?;ficf:r iz:‘ce.:,he ;Z;amde\]?:;;;
1 1.0-19 series of long linear valleys separated by low rolling hills. Sag ponds and other (Lajoi e heT .
; _ joie and others, 1974), indicating that no substantial movement has occurred along
landforms characteristic of active fault zones (fig. 1) were common, but many have been the Pilarcitos durina th ¢
ags | § gg:zz Togs destroyed or modified by housing construction since World War 1. Pre-World War II A ; obla?l;cciciste duirrl]ngl;)e dfoH\(l)zlxcl)lzznfl.oI;ia:ghtir:adp(rlo?gczt)egilrl::zimitep;iﬁz\srgic::efasu?: c:’::
B photograph‘y and extenste field investigations by a numbe? of geologists (see “Sources deformed about 12 in. (30 cm) from 1846 to 1962, indicating that the Pilarcitos fault
”» g
4 4.0-4.9 of Information for Fault Lines and Zones”) were used to delineate the fault traces shown may be creeping, but his observations have not been confirmed by independent analysis
730 |— 5 5.0-5.9 — 37307 onTt}l:e rgap. And ol I - hale: “Tmest - or other data. Observations of the fault trace near Pilarcitos Lake after the 1906
6 6.0-6.9 e DAl anoteas falt - generally separates. sandstone, suale, limesione, chet, earthquake (Lawson and others, 1908, p. 253) indicate that the fault did not move
=0, greenstone and metamorphic rocks of the Franciscan assemblage of Late Jurassic and during that event
74 7.0-7.9 Cretaceous age east of the fault from sedimentary and volcanic rocks of Mesozoic and ' Seisiici
Cenozoic age overlying granitic rocks west of the fault, but in San Mateo County the : : clomicity o
8 8.0-8.9 . e ; Several epicenters that are possibly related to the Pilarcitos fault have been located
San Andreas lies within the Franciscan assemblage. near the northwest end of the fault trace between Montara Mountain and the projection
9 9.0-9.9
& 16 0_'109 lgl\ggv(el‘ment alon%thtehSan ‘:‘ggéeaa/f_;‘lfm 2109?3e8;nb1828 t(:l_oudefrback,fltillﬂ, 1893’ ,?_Ed of the fault trace offshore. The events near Montara Mountain, southwest of the fault
. : awson and others, i WIS, LrOseniie sirace orithe grounds ine trace, could also be associated with movement on the San Gregorio fault zone. One of
B 11.0-11.9 1906 fault rupture extended at least the length of the county. Maps by Lawsc'm and the fault-plane solutions indicates right-lateral strike-slip motion on a north—northwest-
c 12.0-12.9 others (1908, maps 4 and 5) depicted the 1906 movement as a single continuous trending fault plane.
' ' rupture, but the accompanying text (especially p. 92-106) and some of the detailed A dense cluster of epicenters located about one-half mile (1 km) southwest of the
D 13.0-139 maps (figs. 29, 35, 36, and 40) and a map by Taber (1906, fig. 2) indicate that the fault Pilarcitos fault trace near Sky Londa is well outside the range for San Andreas events.
broke the ground in a complex, discontinuous, en echelon fashion with many subsidiar ; : : :
E 14.0-14.9 g - ' : - v Thirty-nine of these earthquakes (including three over M 3.0) occurred over a 10-day
E 15.0-15.9 cracks. Most of the moverment along the main fault trace was right lateral; thrl.lstmg i period during June 1975. These events define a vertical fault plane, like the Pilarcitos
;‘epé)rlt%(?l at se;.ef;al lot(’:a:ltletst’l but tthest(; m(t)}:/em;entff cou{;ihhavJe l?een as:fomtated ‘:’t‘tg fault (see cross section B-B’). Another possible source is the Woodhaven fault, which
angsicing or diilerentlal settlement rather than atliing. toe maXigium alisel reporia is located just southwest of the epicenters. However, the seismicity does not agree with
g: 3an Malte(li Col:mty (Lawst;:fl and othirs, f1908’ fig. 3t1)‘was 16'9lft (5‘_1 m) ;'ni.ar Satn a southwest dip on this fault-the dip direction inferred from map relations.
415 HOcas o e ioweyer itus yatnotinijotyriovernentits janoma ousinitelation §io The seismic evidence suggests that the Pilarcitos fault is possibly seismically active.
ag0 | €160 movement nearby, and it may not have been measured correctly (Reid, 1910, p. 35).
A of Bonilla " f ; SAN BRUNO FAULT
At most other localities, the displacement was 7 to 10 ft (2.1 to 3 m). The total width
A of the zone of faulting is in dispute; deformation of a fence over a distance of 2,200 ft Geology ) . N
\ (667 m) was reported by Lawson and others (1908, p. 100) and disputed by Reid Th.e San Bruno fe'xu]t' was pr?posed by Lawson (1914) t.o expla{n the juxtaposition of
0 (1910, p. 36). Two statements are conspicuous (Lawson and others, 1908, p. 93, 95): a thlc‘k northeast-dipping section of the Merc‘ed Formation aga'mst sandston.e of the
=) “There were, in general, furrows on either side of the main fault at various distances up Ft ranc;sc;p a'ssembl?ge 0';‘ s(jandBruno Mountain. The fault was inferred by him to be
| ) to 200 ft (75 m). Some of these were persistent for considerable distances.” And, near Steeply dipping, southwest side down. ) ) o
) b Zadio Tower & . \ Lower Crystal Springs Dam, “cracks emerged from the lake and ran northward up the. However, th.e Sa.n Bruno fault may not ex1st Bonilla _(1959v p. 33-44) 'mdxcated that
Trefich il e T e —— A hill for several hundred yards, breaking fences where they crossed.” These statements an unconformity w1t.h1n the Merced Formation a¥1d fﬁ)ldmg negate the evidence for the
s f N i and otbgr_ (1 : o S - and other data indicate that most ground breakage during major earthquakes along the San Bruno fault entirely, at or least reduce the significance proposed by Lawson. After
3 e lHSbO ou ; rew San Andreas fault zone will take place within 200 ft (60 m) from the main fault break, the 1906 earthquake, Lawson and others (1908, p. 248) looked unsuccessfully for
4 7 e S ; surface movement on the San Bruno fault.
NP o & but that some fault movement may take place at greater distances.
" E;f‘f(\ N i) ; R 3 3 o < The problem of identifying the main fault is not easy, as Pampeyan (1975) has Seismicity
xBM 3£ e _ Iskdnadh® pointed out. Where detailed maps are available, as in Lawson and others (1908), the There are a few epicenters near the San Bruno fault trace north of San Mateo County,
/ . N |} / = main fault can be located within a few tens of feet. At other localities in the county, and one near its southern end, but these cannot be differentiated from San Andreas
especially in areas where houses have been or are being built, the exact location of the fault activity. There is also some activity 2 mi (4 km) northeast of the fault trace, but
fault is doubtful. Even trenching in combination with the interpretation of aerial this activity could be associated with the Hillside fault zone. Seismic information is
photographs, the most widely used method for locating fault traces, may not be insufficient to determine the present activity of the San Bruno fault.
successful in locating the main fault (Bonilla and others, 1978). Caution and HILLSIDE FAULT ZONE
conservatism are appropriate, therefore, in constructing any building within the fault Geology
=l +— zone. The Hillside fault zone on the south side of San Bruno Mountain separates a fairl
155 193 Actual exposures of the fault surface along the San Andreas fault zone are rare and coherent block of unnamed sandstone of Jurassic or Cretaceous age t: the northeasz
ephemeral. A nearly vertical fault surface, possibly the main fault, with horizontal from extensively deformed sandstone and shale of the Franciscan assemblage (Jurasssic
¢ " : . g
slickensides was exposed after the 1906 earthquake in what appears to be alluvial and Cretaceous) on the southwest. The fault, as mapped by Bonilla (1971), consists of
materials at the north end of Lower Crystal Springs Resel.rvoir (Lawson and others, a zone 300-3,000 ft (100-1,000 m) wide of very intensely sheared shale and sandstone
1?08, p- .103 and pl. 62A). Two trenches excavated by Bonilla and others (1978) near with exotic blocks of serpentinite and metamorphic rocks, generally referred to as
this locality (see note on map) and along the zone between San Andreas Lake and melange. The straight trace of the fault across varied topography suggest that the
Lower Crystal Springs Reservoir show complex geology with several faults, some of Hillside fault zone is steeply dipping; the sense of movement is not known.
whi.chtare int;ax;;})lretlegoag slip surfac:as of an;:ti.en: land:lidels. }he faults intgrfre:ed. fhs ::e Seismicity
S nratce.o' fh ° ftthéven‘l:nd are ;/e ltlc.a oF iefgy I\ldp;:mg,cconsw ek W5 e The few epicenters in the general vicinity of the Hillside fault zone could have been
AR ESISE I RARS OGN Ko isan st cicas a'u _”" HOSEOU S8R WA e:L oLt produced by other faults. Seismic information is insufficient to determine the present
Seismicity activity of the Hillside fault zone.
Seismic activity in the San Andreas fault zone in San Mateo County from 1969 to
M pON BAY 1980 occurred in two areas, one in the northwestern part of the county and the other SAN MATEGO ?REEK FAULT
) near the town of Portola Valley. In the northwestern part of the county, the magnitudes €ology
YNTY! AIREZR of most of the earthquakes were less than 2.5. Hypocenters indicate that the fault plane The San Mateo Creek fault was mapped first by Lawson (1914) and named by Taber
: 4 (1923). Neith logist di d evid for the fault. According to E. H. P
& is vertical and movement is 3-10 mi (5-16 km ) deep (cross section A—A’); one event (oral - eler gle908;)glsth 1sfcusi:e. evl :n;i orh e a: : dctcor m? ;’F' - ampeyalx(n
measured 4.4 during April 1979. Near Portola Valley a swarm of 30 earthquakes vral Commun., » 1€ Talt I marker by suearec anc, irncales FLANCISCAD [oCss
| Gr occurred during a 9-day period in March 1972 with hypocenters between 4 and 7 mi and serpentinite. None of the Quaternary deposits appears to have been affected by the
I a a (7 and 11 km) deep on a vertical fault plane (cross section B-B’). With few exceptions, fault. o
30" — — 30 focal mechanisms of all the earthquakes in the San Andreas fault zone within the county ) ) Seisml'clty
1 Toso indicate right-lateral strike-slip motion on northwest-trending, vertical to steeply dipping No eplcfenters have beefr} plotted :jn the ViC“’;itSIIOf the San Mateo Creek fault, so the
4150 fault planes, consistent with the 1906 fault rupture. seismic information is insufficient to determine fault present activity.
Following the 1906 earthquake, the San Andreas fault in the San Francisco Bay BELMONT HILL FAULT
duced k f de 5 1 M 5.3 FAU
region produced no earthquakes of magnitude or greater until an .3 event Geology
_____ occurred near Pacifica in 1957. Tocher (1959a) noted the relatively high seismic-activity The Belmont Hill fault and an unnamed fault parallel to and about one-half mile (1
levels prior to the 1868 and 1906 earthquakes and suggested that the increased activity km) northeast of the Belmont Hill fault were first mapped by Pampeyan (1981a).
priol' to a large earthquake reflects a buﬂdup in the regional Strain, rather than a gradual According to E. H. Pampeyan (oral commun., 1982), both faults are recognized by a
release of elastic strain. Furthermore, he suggested that the recurrence of earthquakes thin zone of hydrothermally altered rocks. None of the Quaternary sediments in the
. of intensity (Modified Mercalli) VII in the San Francisco Bay region during 1954-1957 vicinity of the faults appears to have been affected by the faulting or hydrothermal
Y a PP v g ydro
8 might be a possible prelude to increased activity which might culminate in a future large alteration.
””””””” Q) event. Although there have been no moderate (M 5-6) earthquakes occurring on the Seismicity
. gaaxzh:::;ee:shaf:‘eﬂl;:u:xzed ira\notll:\ Z‘n;ls’:i:\(:e l?::ltsre%il?:wzir?ﬁea::507ti\ei:v(elr;lSlh)d hsa;g No epicenters have been plotted in the vicinity of the Belmont Hills and unnamed
: faults, so the seismic information is insufficient to determin sent fault activity.
analyzed historic seismic activity between 1855 and 1980 in the San Francisco Bay e fnform . ¢ presentia ity
region and concluded that the region is entering a stage when earthquakes as large as SAN GREGORIO FAULT ZONE
M 6, to perhaps M 7, can be expected. Geodetic strain measurements along the San ) ) Geology
Francisco peninsula indicate that appreciable strain is accumulating over a broad region The _san Gregorio fault i recogr_nze.d_ and named by Brann‘er and ot.hers (1909), but
encompassing the San Andreas fault zone (Prescott and others, 1981). Although the they did "‘?t attach any particular 51gn1f1cance to the fault. Hill an.d Dibblee .(19531 p.
San Andreas seems locked to a depth of about 4 mi (7 km) as indicated by the geodetic 455) mgntxo'ned, w1thout. documentation, th.at the San Gregorio fault might hf"’e
strain data and microseismicity (Olson and others, 1980; Olson, 1981), right-lateral slip substa{‘mal right-lateral displacement. Cummings an.d others (1962) argued a$31f15t
is occurring below that depth to 10 mi (16 km). The long-term slip rates and extensive lateral moye.ment along the San Gregorxq fault on the basis of similar
—+ 4_4145 contemporary strain data independently imply an average recurrence interval of roughly m.em'bers of the Purisima Formation on both su.ies of the fault, but Graham and
4145 150 years for a large earthquake on the northern locked segment of the San Andreas Dickinson (1978a, b) presented several lines of evidence for about 72 mi (115 km) of
(Ellsworth and others, 1981). right-lateral slip between 6 and 20 m.y. ago. The extent and significance of the San
Future movement in the San Andreas fault zone in San Mateo County has been Gregorio fault were erated in a series of papers edited by Silver and Normark (1978).
predicted by Ellsworth and others (1981). They pointed out that M 6-7 earthquakes Brown (1972) pointed out the potential hazard to structures from surface rupture
occurred every decade in the San Francisco Bay area prior to the 1906 event, but that within the San Gregorio fault zone. San Mateo County (1973) has limited development
> : ; : within this zone to one dwelling unit per 40 acres.
the San Andreas was relatively quiet for 50 years after the 1906 earthquake, until the
; j Several fault zones and epicenters are 1957 M 5.3 event. They noted that earthquake activity greater than M 5 has picked up . Sev:ral imfetsticglgati.c:}r:s h?vet.bleen made :ecenttLy t; m(ge acc.ura}teli dS;er}:nine t:e
, A S : : since 1957, probably presaging the reappearance of large earthquakes in the M 6-7 azard assoclated with potential movement on the San Gregorio fault. these, the
\472‘ . /P ‘ \é b Shownin Sar}ta ?lara SELG o_rc!er range. Although another M 8.25 1906-type event is not impossible today, they believe reports by Weber and Lajoie (1980), Weber and Cotton (1981) and Ellsworth and
\? ' ) ) _ to more easily interpret the activity events that large are not likely for the next several decades. others (1981) are the most useful.
i PN e 3 \Ge d -/ i and potential hazard The San Andreas fault is classified as seismically active. The San Gregorio fault zone extends from offshore of San Francisco, where it
= P . - = X O (& ~ < e separates from the San Andreas fault (Cooper, 1973), southward at least to the Point
BN P AL - \ * XY, SERRA FAULT ZONE
; Sl Ry R ey . Ve : Sur area, about 50 mi (80 km) south of the south border of San Mateo County. The
. ol 20 /a . N eology San Gregorio fault zone may turn inland to join the Palo Colorado fault in Montere
> o = W The S fault llels the San And fault for at least 6 mi (10 km) : v
: 6 ' & ! » € serraialll zone parallels the oan nndreas;lault zone for atileast & mi Hl County (Greene and others, 1973) or it may continue south and join the Hosgri fault
: 5 ' S N from San Bruno to Hillsb h. It consists of a series of northwest-trendi thwest
| i - N FOIE DA Yung 0. FILSBOTONgh: \t Consisis o1 8 seties ol nonthwestrencing souldwest- (Graham and Dickinson, 1978b). The fault is at least 100 mi (170 km) long and may
\\ Y ' 4 5 ?e\o\’am | \ W-\\ dipping thrust faults in a zone as much as 0.6 mi V\{lde (Donley and others, 1975; Smith, be 230 mi (370 km) long or more if it joins the Hosgri fault.
W : Lineal B —— N 1981; Pampeyan,.1981a, l?; and D. G. Herd, written commun., 1982). The fault cuts Weber and Lajoie (1980) divided the San Gregorio fault zone into several segments
BM "\ =Y -~ “, N < b N the Colma Formation of Pleistocene age. and indicated the geomorphic evidence for Pleistocene and (or) Holocene movement on
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fault zone. The subsea projection of the Seal Cove segment south to join the San
Gregorio fault zone near San Gregorio State Beach is speculative and is based soley on
the general alignment of these faults.

McCulloch and others (1977, fig. 5; and oral commun., 1977) indicated that the Seal
Cove segment may be subordinate to a more pronounced strand of the San Gregorio
fault zone that is offshore and a few miles west of and parallel to the Seal Cove segment.

The onshore part of the Seal Cove segment is about 2 mi (3 km) long and may be
nearly 2 mi (3 km) wide if the faults shown on the map are part of the same zone. Near
Moss Beach the fault is vertical and has juxtaposed terrace sands approximately
125,000(?) years old against sheared mudstone of the Purisima Formation of late
Miocene and Pliocene age. The 100 ft (30 m) cliff along the fault at the southwest edge
of Half Moon Bay airport is a fault scarp with about 150 ft (50 m) of apparent vertical
offset of the marine-terrace platform. A 3-ft-high scarp in an alluvial fan of Holocene age
along Denniston Creek may be of tectonic origin and related to the Seal Cove segment.
Additional lineaments that may also be related to movement on the Seal Cove segment
were mapped in the area from Denniston Creek to Montara, but all of these are covered
by unfaulted sedimentary deposits or Holocene age. Thus, there is no definitive
evidence that either the Seal Cove segment of faults in the general vicinity cut Holocene
deposits, although one Holocene scarp may be of tectonic origin.

Leighton and Associates (1971) inferred several additional faults in the vicinity of the
Seal Cove segment based primarily on the basis of information from borings. These
inferred faults cut terrace deposits that Lajoie and others (1974) believed are late
Pleistocene in age. One fault is reported to cut Holocene stream gravel and colluvium
at Moss Beach, but this observation has not been confirmed independently.

Galehouse (1981) began theodolite measurements across the Seal Cove segment in
November 1979. He indicated that the fault moved with left-lateral slip of less than 1
in. (a few mm) until February 1980 when the movement changed to right-lateral slip.
From February 1980 until April 1981, the cumulative right lateral slip was about 0.4 in.
(1 cm). -

Coastways segment

The Coastways segment, as mapped by Weber and Lajoie (1981) using mainly
geomorphic evidence, corresponds reasonably well to the San Gregorio fault of Touring
(1959) and Brabb and Pampeyan (1972), who mapped the fault mainly on the basis of
disrupted and truncated bedrock units. On our map the dashed lines by Weber and
Lajoie (1980) are used on the supposition that these lines represent the latest fault
movement and are potentially the most likely places for future fault movement. The
Coastways segment is probably part of a major throughgoing fault system that has
juxtaposed two tectonic blocks with markedly different stratigraphic sequences (Clark
and Brabb, 1978).

The onshore part of the Coastways segment is about 16 mi (26 km) long. Offshore,
to the southeast, the Coastways segment projects into the easternmost of two major
offshore segments of the Palo Colorado-San Gregorio fault zone mapped by Greene
and others (1973); this easternmost segment is at least 14 mi (23 km) long. The
northwest offshore extension of the Coastways segment has not been documented, so
the only reasonably well established length is a minimum of 30 mi (50 km).

The dip of the Coastways segment is not well established, but it appears from the
mapped traces to be steep. In sea cliffs near San Gregorio, Weber and Lajoie (1980)
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basis of landforms in the Alambique Creek area. Part of the fault, especially
discontinuous segments mapped by Herd but not shown on this map, coincides with the
Pilarcitos fault, which is considered to be a high-angle and possibly right-lateral fault
whereas the Alambique was considered by Herd to be a low-angle thrust faulit.
Seismicity

None of the epicenters located in the vicinity of the Alambique fault have low-angle
thrust fault fault-plane solutions, and all can be attributed to movement on the Pilarcitos
fault. The seismic information, therefore, is insufficient to determine present activity on
the Alambique fault.

LA HONDA FAULT
Geology
The La Honda fault was recognized first by Branner and others, (1909). It was
mapped and named by Touring (1959), who considered it a relatively minor structure.
Brabb and Pampeyan (1972), extended the La Honda fault north to California Highway
92, a total length of at least 16 mi. The fault is inferred from the abrupt truncation of
several geologic formations, but no exposures of the trace have yet been found. Physical
evidence for the fault includes (1) slickensided and highly sheared rocks close to the
inferred fault trace along Tunitas and Mill Creeks (Mack, 1959, p. 61-63) and along El
Corte Madera Creek (Touring, 1959, p. 155), and (2) an eroded scarp between Lobitas
and Purisima Creeks (Mack, 1959, p. 62—63). The dip of the fault has not been
established, but it appears from the straight linear trace over varied topography to be
nearly vertical. The apparent sense of movement is west side down along the northern
part of the fault but west side up along the southern part.
Seismicity
A few epicenters located near the south end of the La Honda fault are probably
associated with the fault. The hypocentral-depth distribution indicates that the fault dips
steeply. One focal mechanism solution indicates either left-lateral motion on a vertical
west-northwest-trending plane or right-lateral motion on a steeply east-dipping north-
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Summary

Weber and Cotton (1981) discussed the earthquake magnitude, recurrence, slip rate,
and amount of displacement expected along the San Gregorio fault in considerable
detail; their principal conclusions are summarized below:

(1) The recurrence interval for major earthquakes (M 7.5 or greater) along the San
Gregorio fault zone is between 225 and 400 years, with a best estimate of 300-325
years.

(2) The maximum credible earthquake is probably between M 7.7 and M 7.9 but
could exceed M 8.0.

(3) Right-lateral offsets of marine terrace shoreline angles suggest an average late
Pleistocene rate of movement ranging from 0.26-0.48 in./yr (6-11 mm/yr). That rate
compares favorably with the 0.22-0.40 in. (5-9 mm) rate determined from stream-
channel offsets and the 0.31-0.40 in./yr (7-9 mm) long-term rate determined by
Graham and Dickinson (1978a).

(4) Surface displacements may be greater on secondary faults than on the principal
fault.

(5) Total surface displacements on various segments of the San Gregorio fault zone
have been as large as 8 ft (2.4 m) vertically and 13 ft (3.9 m) horizontally during a single
event. )

Seismicity

Several earthquakes have been located within 2 mi (3 km) of the Coastways segment
of the San Gregorio fault zone. The focal depths range from 2—-8 mi (3-12 km). One
focal mechanism solution for an area about 2 mi (3 km) northeast of Point Afio Nuevo
is compatible with right-lateral strike-slip movement on a vertical fault plane and is in
agreement with the trend of the fault trace. A second focal mechanism solution for an
area about 3 mi (5 km) southeast of Point Afio Nuevo suggests either thrust or reverse
faulting. The focal mechanism solutions, therefore, support the geologic observation
that both right-lateral and thrust motion have taken place along the San Gregorio fault

. . . northeast-trending fault plane. Neither type of motion is consistent with the regional zone. The hypocenters (see cross section E-E') are scattered and show no consistent
pOtentlaI hazard at any part'CUIar site stress field. Right-lateral motion on the La Honda fault is a more probable explanation. patiern. . .
1 The fault is classified as possibly seismically active. We conclude_ tha.t a't least tl'!e southern part of the San Gregorio fault zone in San
B 41](000m) Mateo County is seismically active.
) BUTANO FAULT ZONE
Geology GEOPHYSICAL ANOMALIES
The Butano fault zone, named by Branner and others, (1909), extends 12 mi (19 km) Many of the aeromagnetic anomalies in the San Francisco Bay region have been
southeastward from the Loma Mar area to where it joins the San Andreas fault zone interpreted by Brabb and Hanna (1981) to be related to steeply dipping masses of
— 730 near Laurel, in Santa Clara County. It probably extends another 4 mi (6 km) westward serpentinite and other ultramafic rocks emplaced along faults. Similarly, several gravity
- . to the San Gregorio fault zone, but it has not yet been recognized in that area. anomalies are interpreted as faults by the California Department of Water Resources
According to Touring (1959, p. 154), the Butano fault zone “is a high-angle reverse fault (1967). None of these inferred faults are shown on our map, pending independent
along the north flank of the Butano anticline, and it was caused by the same intense verification for the presence of these structures.
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