
DEPARTMENT OF THE INTERIOR 
UNITED STATES GEOLOGICAL SURVEY 

I NTR.Ul)IJCT l Oil 

This report and map are des igned to provide Santa Cr-uz Co11nty 1,Jith basic data on the locat ion, patte r n , rec ency 
of movement, poten t i al for fu ture surface rupture, and anticipuLed earthquake magnitudes and recurr(.'nce interval~ for 
severa l of the f aults located t here for co11sideration i n the county's land-use planning program and the pr epilratrnn 
of i ts seisrnic Sd f ety e lement . Th is report does not consider other· seismic hazilrds such as grou nd shaking , seis1ni­
cal ly induced ground failure, or ts unamis (seismica ll·y generated seJ waves) that ca11 accompany ofrshnre earthquakes 
of large mag nitude. 

This study is a co~1pilation of both pre-existi ng data on the known f au lt s in Santa Cruz Co unty and info rrnution 
on sr:veral fau l ts and fault-re lat ed feat ures discovered by the authors. Table 1 su,onarizes the pertinent planni ng 
data for each of t he sev en important fault zones in the county. The fa ul t map shows t he di stribution of t he f aults, 
lhe age of their most recent movements, and th e zones in wh i ch fut ure surf ace rupture is l ik ely to occur. This map 
presen ts data on a regi ona 1 sea 1 e of 1: fi2 ,500 and i s not intended t o be a s ubst itute for on-site geologic 
investi gation s. 
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Earl E. Brabb deten11 i ned the overall scope of the pro.iect and provi ded gui dance t hrovghout the preparation of 
t he re port. Wayne ~vans nssi sted with the field investigations, drafted the map'. anti helped assemble materials for 
the ma p, il l ustrations, and text. Mdr1uel G. Bonilla, Robert D. Brown, ,Jr., Virgil A. Frizze ll, William KlJcke l rn,rn, 
Earl H. Pampeya11, and Rohe rt F. Yerkes reviewed t l1 e re port and rna de many va luable s ugges ti ons . The senior author 
is pa r t icul nrly uratefu l to t he tr1,stees of the Foothill Communi ty College Di strict for the sab batical leave t ha t 
made t he preraration of the report possih l e. 

SAN MDREAS Fr,ULT SYSTEM 

San ta Cruz Counly, l i ke much of western Ca lifornia, i s situat.-d within one ot niJr pla net's c,iost geologicdlly 
active regions--t.he complex shear zone that forms the.bound;iry between Lwo large bl ncks o'. the earth's crusl: the. 
Pacific an d American plates. These pl ates move past each other at n rate of seve ral <:eritimetres per year, di spla cing 
the l and surface at their zone of juncture and accumulating elastic energy that is s poradically released in the form 
of earthqua kes. The trar.es of the breaks a t the earth'~ sllrface that ma ke up this plate boundary are collect. i v\cly 
called the San Andreas fa ul t system. This system consis t of several major fau l t zones, toget her wi th several smalle r 
indi vidua l faults . In t he San Francisco Bay area the Hayward , Calaveras, and Concord fJults are pa rts lJ f t he overall 
system, as well as the Sa n Andreas f ault µroper on the Snn Franci sco peni nsula ( f ig. l). Mos t of_Snnta Cruz County 
lies between two of these 111a jor fault zo nes, the San Andreas on the northeast, and the Sa n Grego ri o, a branc h of t f:e 
San Andreas, offshore to the southwest. 
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Figure l. Son Andreas fault system in central California 

Andrens f ault zon e, the dominant zone ot the system, is inore than 1000 km (600 mi ) long and up to 3 kn1 
Tracc,s of individual faul t breaks 1"1ithin tlw fa ult zone form an intr i cate and complicated pattF>rn t hat 

the lenqt.h of the fault zone. Along Si"lme segments of th e fau l t zone , the tr aces cif t he f a ults are 
pilrallel or subpara ll el; along others, U1ey are curved, s playing ou t and joining in an anilStomosing 

Historic movement on t he San Andreus fa ult 1.one is µredomin,rntly in the hori zont.,il plane, 1·1ith the earth' s cr ust 
southwest of the zone rt!lative l y displaced to,1ards the northv1est. This type of movement is termed r ight-latera l 
str i ke-slip, or for hrcv it_y, right s l i p , because to an obs erv er standing on one side of the fa ul t, thf' l and surface 
on the opposite side is displdced to l1i s right (fig. 2). ThF> riqht.-s l ip character of movement on t he Sa ri Andreas 
fault is wel 1 established by observations of t he surf~ce fau lting accompanyirHJ numerous ea rthquakes, by pr eci sion 
s urveys of triang ulation nets that cross lhe fa ult, by qeodimeter measurements across the fa ult, aml by l i nr'ar 
f ea tures--bo th 111a rnnade and natural--t.hnt are d is placed right-l atera l ly where they cross the fau lt Vertir:al move-
men ts alon g the San Andrea, fault are a l so known, but historical ly t hese have been smnll nnd l oculized co,npared with 
r ight-s 1 ip 111ovement.s . 

ACT IVE FAU LT TRAC ~ 

A tot.a l horirnntu l displ ucement o f at least 3QO km (186 mi ) on the San Andreas fa ult syste111 lrns been wf'l l dnc u­
mc;nted from detailed geo1Ggi c studies of rock units that were <:ut by the San Andrea, fa ult, rni"lve d lateral ly, a nd are 
now situated far wart on oppos i te sides o f th e f ault (Grantz and Dick insnn, 1968). Thi s movement has been taking 
place more or l ess continuously durin~ at leas t the las t 20 to 30 mi l l ion years and i s the same as thut observed in 
historic time. Consequentl .'f, it is r easonable to asswne that t he same kind of movement will continue in the future . 

Ground ru pture and sh ift along active f ault~ in the San Andreas system ca n tnke two form5: (1) nea rly continu­
ous slow slip, or creep, unacco1npanied by major earthquakes, and (2) s poradic fast sl i p or sudden offset accompanied 
hy major earthquakes. Slip presurnalily occurs when the buildup of st.rf'SS across the fault exceeds t he strength of 
the rocks in the fault zone. The buildup occurs as the plates shi ft positiou with respect to e ach other, bend the 
rocks at their juncture, and store elastic energy. ~'hen th e friction that temporari l y locks a fault is ov er· corne, 
creep or sudder'1 offset occurs. l f the offset is sudden, th e rock masses adjacent to the fa ult gene rate earthquake 
vibrations as they snap past each other. Either style of s lip can dis l odge structures built across an acti 11e fa ult, 
a l though the creep style of movement di srupts gradually, ,,hereas sporadic su dden slip causes virtually insta11taneous 
disrupt ion . The segment of th e San Andreas fault zone in Santa Cruz County appare11tly hdS not undergone any uppreci ­
able creep since t Me major offset associated with the earthquake of 1906, when fault movements of from l to 2 m 
(3-6 f t ) were noted. Larger offsets of up to 6 m accompnny·irHJ this sarne ea r thquake ·..iere recorded to the north i 11 
Marin Cou11ty (Lavfion, 1908). 

Since fault mo vement lJfl the qrand scale of t he San Andreas system cam1ot be prevented, proper use of land and 
carefu l engineering of st ructures are essential to prevent or mitigate the destruction caused hy groun d r upture and 
seismic shaking (Nichols and 8uchana n- Banks, 1974). At present , no one can accurately predict when movement on t he 
San Andreas foult system will recur, or which fault within th e system 1-lill move next, but studies in the Carrizo 
Plain 1·1est. of Gakersfield (Wa ll ace, 1968) show that during approximately the last 10,000 to 20,000 years, displace­
ments occurred over and over again a l ong the same break of the San Andr;,as fault. Along this break or active trace 
a major destructive ea rthquake occurred in 1857 accompanied by a surf ace shift that probab l y was as l arge as Y m 
(30 ft). These observations s uggest that lines of most r ecent ground breakage are l ikel y to be the l ocations of 
ground breakage dur ing f uture earthquakes. Fu ture movement, ho1-1ever, will not necessarily be confiner! to mapped 
fa ults; indeed surface breakage coul d devel op anywhere withi n the major f ault zones . Fu rthermore, as t he exµ\crience 
of the 1971 San Fernando earthquake has shovm us, rupture may occur on branching or otherwise related faults 1,1ithi n 
the San Andreas system. Consequently, faults that form part of the San Andreas fJult system in Santa Cruz County 
such ns the Sa n Gregorio, Butano, Corralitos, and Zayante faults are carefu l ly evaluated in this report. 

CONSERVATJVE ANALYSJS FOR LAN D- USE PLANNING 

Engineers and planners sho uld be ulerted to geologic pheno111ena that 111ay prove hazardous to man so that the 
presence or absence of s uch rhenomena ca n be i nv estiga ted and so that desiq n and rons truct ion plans can be modified 
if necessary. This fault map has been prepared with a conservative philosophy that portraya l of questiona ble geo logic 
features whic h could adversely c1ffect an engi neered structure will lead to their investiga tio n, 1~hereus omission of 
such questionab le features mig ht lead to the inference that no probl em exists. To this end, information has been 
i ncluded on the map even if it seemed quest i onable or was not verified, a~ lon g as it had some scientific bas i s and 
was cons i stent wi th the curr ent l y available i nformation (Wentworth and others, 1970). Thus rossible fa ults and 
connections between f aults have been shown where reasonable, even thoug h concl usive evidence for the ir existence may 
be L,c king. 

LOCATIONS OF FAUL l S AND Fi~UL T- RELJUrn FEA TURES 

Map use rs s hou ld consider a l ine on the map not as a precis!ily located fault, but as ;in approximate guide to the 
fie l d lor.ations of fault breaks or potent ial fa ult-break feat ures. \./here s uch features arc large enough or distrnc ­
t i ve enough to be shown by the contours of the topographic maµ, the foult break i s located to with in 30 rn (100 ft) 
Where fault-rel ated fea tures are more subtle, wherF> topographi c maps show rnmparatively little detail, or where th e 
land is dens\cly vegetated , t he mapped line may be as much as 60 m (200 ft) from the actual fault break; in areas of 
featurel;,ss topography, the accuracy may be even less. Since this map is not intended to be u substitute for on-site 
geologic i nvestigations, consulting geologists, engineers, and others making us e of this map will need to make ground 
surveys to analyze and contirm these fJult li nes and to refine t heir positions in re l at i on to engineered strudures 
and land bo undaries. 

RE COGNlTIOtl OF FAULT FEATUR ES BY MEANS OF PHOTO! ,HERPRETATION 

Th is n1c1p is a compilat ion of previously mapped bedrock faults, off s hore faults, and previously unmapped faults 
and fault-related features reco~nized by study of several sets of aerial photographs. These phot.ogmphs inr.lu de both 
bl ack-a nd-white and color sets mnde at dif ferent times of t he day and seasons of the year between 1939 and 19 72, at 
scales ranging from 1:6,000 to 1:80,000. Faults amJ f aull-re l ated f eatures idF>ntified, by photointerpretation e1 ere 
ver if ied by extensive f ie l d inspections, t hou gh owin~ to time l imitations, probab ly only 30-40% of the pho tolineamen ts 
noted on the ma p have been fi e l d checked. Lineaments, linear alignme nts of sag ponds, sc~rps, an d vegetation li nea­
tions as well as other fault-re l a ted feat ures were t ransferred from the photographs to 1 :24,000 topograph i c J11aps by 
vis ual i nspecti'.Jn and subsequentl y photoreduced and transferred to t he 1 :62,500 base map of this report. Unfortunately, 
low angle (horizontal or near-horizontal) dip - slip fa ults t e nd not to produce linear surf ace features and, consequently, 
are very difficult to detect on aerial photographs. 

Fault brenks generally can be recognized hy topo graphi c discordances or contrasts in vegetation tl1at reflect vary­
ing depths to ground •1ater or soil color differences ctcross fault t r aces. Recently active fault breuks are rerngnized 
ch i e fl y by landscape features th at are relatively short-lived . The preservation of such f eatures is dependent on 
c l imate, topographic position, physiographic rel i ef and nature of the under lying·()eo1ogic materials . The rnost co111monly 
observed feat ur es indicative of r ecent movement are scarps, tr;,nches, notches, ridges, offset str eams, sag ponds and 
other small undrained depressions, linear valleys, and lines of springs (f ig. 3). Th ese features devel op in comp l ex 
and different ways, but they are all contro lled by repeated movements alon() a fault, or by erosion along its trace. 
fhe deg.ree of preservation of t hese features is the key in estimating the recency of activity. Horizontal and vertical 
displacements of a few inches or a few f eet accu,nulate from s uccessive displacements accompanying ea rthquakes , from 
slow tecto nic creep be tween ear· thquakes, or fro111 a combination of both . Whet.her t hey are caused by slow creep or by 
intermittent rapid movements, the displacements produce scarps and other topographic features that delineate the fault 
lines sho\-111 on t he map. A~ the edges of opposing horizontally movi ng fault blocks such as those along the Sa n Andreas 
fault zone slide by one another, topographic irregularities are juxtaposed to fonr1 sags, sag ponds, and low ridges 
that alter normal drainage patterns. Notches and trenches along f ault lines commonly r eflect increased erosion of the 
less re~i stant crushed and broken rock of a fault zone , or they may be downdropped slivers of rock l ying between 
parall el breaks in a fault 1.one . 
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Diagram showing some of the landscape features resulting from faulting. 

I n Santa Cruz County, tou lt - rc lated topographic fea tur es are best preserved al ong gently sloping ridge tops, 
notc hes, saddles and spurs, sites at l"lhich eros i a n and 111ass wast i ng processes operate sl owly, or in low-lying depos i­
tional areas where rates of sediment deposit.ion are slow rela t iv e to rates nf fault displace1nent. Fa ult-re late d 
features are poorly preserved or completely absent along slopes where erosion and mass-wasting process es suc h as so"il 
creep and land s l idi ng are active. ln some parts of t he county, generally the mountainous region•,, fault break 
featu r es are obscured b_y the dense vegetation cover. Because lhe recognition of faulting by photointerpretation 
depends both on the visibi lity of the ground and on the degree to which local erosional and depositional processes 
ha,e ~llowed preservation of fault-related landscape feat ures, the absence of ide ntif i able evidence of recent displace­
ment in pla ces along a fal1lt zone does ncit necessarily imply tha t the foult is inactive and safe. 

ZO NE S OF POTENT IAL SURFACE RUPTU RE DUE TO FAUL TING 

\.le have outl i ned i"ln t he map those areas in Santa Cruz County t hat, nn the basis of presently ,1''Ji l ab l e evidence, 
may be prone to surface ruptu rl' due to faulting . These areas are repre~t:nted rir1 the map liy sev,'rcl l zon<cs of pulentia l 
surface ru pture. For the purpose of l and-usP. Planning and fault-hazard zonation , it is i mport.ant to dis tinguish 
between a fault zone, and a zone of potentia l s urfoce rupture. A f a ult zone such as the Sar, /\ndrea s is an Jrea, 
generally narrow and linear, that contains within it ;evr-ral para l lf' l anrl s ubparall e l fa 11 lt traces. sorr,e of l·lhic h hcve 
moved mo re recent ly t han others. A zone of potential surface ru pture is an area of eleva ted r isk ou tli ned for the 
purpDse of fault-rupture hazard zona t ion and represents a del i neatilJn of t hose areds where rupture is likel y to ocrnr 
in the future. Zones of po tential rupture have been outlined by considering five ·1~riab l es that af t ect the probabi li ty 
of ground rupture at any particul dr poin t within the area of study: l ) the presence or absenc \c of fa ults, 2) t he 
recency of f;uil t activ i ty (that i s, histo r ic, Holocene, QuatP.rnar_y, etc ) , ."l) the dP.gree of certainty rega rding fa ult 
activity, 4) the degree of cl.'rtainty rega rding fa ult loca t ion and 5) relations beh/1.'e n f ault lengths a nd p{,tentia l 
,;,art hquakP magnit.udes, bas ed on av ailable estimates complied from the his t oric rern,,d. From cons i deration of t hese 
variables, four ca t egor i es of zone of po t ential surface ru pture liave been distinrJuish erJ These are: 1) zonf of KIGH 
potential surface rupture, 2) zone of MODERATE potent ia l surf ace r upture, 3) zone of LOW poten t ia l surface r upture, 
und 4) zone of uncertain potential surface rupture ca l led HISUFFTCirnT DATA. 

Since for any particu l ar area there is usually a considera ble degree of uncertainty or error in eval uJting the 
above-mentioned varia ble~. any zone of potenti a l surface r upture that is outlined on the basis of these variables wi ll 
have a corresponding uncert ain ty or er ror. For this reason, 1•e have incorporated a safety margi n into t he 1.o ning 
procedure and en l arged each zone by Jn amount which 1>1e believe reflects t he uncertai nty inherent in evaluating all the 
different varia bles on wl1ich t hal zone is based. The ca t egory t o wh i ch a particular po t entia l rupture zone is assignerl 
is largely a fu nctio n of t he recency of fa ul t. iny observed on faults within th at zonF>, that is, t he more recen t lhe 
faulting, the hi gher the potentia l for f uture r upture. The 1-1idth of a particular zone of potential s urface ru ptu re is 
dependent. on 1) the geometric distributio n of ind i vidual fau lt hrenks eri t.h in t hat zone with 2) a safety margin added 
to compensate fo r the uncertaint ies of the recency of f aL,l t activi ty, fau l t hrrcak location, and sense of fault movement. 

h'ithin the Santa Cruz County, we found a s pectrum of fault types, ranging from those which hav e been active in 
hi storic t i me and whose location s and feat ures are wel l known to fau lts whose activity is un certain and whose locat i ons 
can be i riferred only from indirect ev i de11ce. For fa ults of the lat te r type, it is very difficult to esti mate their 
future rupt11re potentia l or the probab l e width of t heir assoc. iat.ed zone of defor111at.inn . 

FAULTS AND THEIR POTENTIAL HAZARDS 
by 

IN 

llOUtrnAR!ES OF POTENTI/\L SIJRr ACE RUPTU RE ZONES 

Since the relations hetween earthquake magnitude, type of fault movement , and widt h of the zone of de formation are 
at least partly understood, t he his toric record of faulting ca n provide some ro ugh guidelines for estimating both t he 
width of potential r uptu1·e zones and the recut"rence intervals for faults that have not moved in historic time. From u 
study of 14 episodes of North American faulting that occurred before 1968, Bonilla (197U) found tha t the maximum dis ­
tances from the centerline of t.he _main faull to .the outer edge of its zone of rupture depended partly on the sense of 
filu l t movement.. Horizontal l y movrng {strike-slip) faults l ike l he Snn Andreas tended to ha ve narrower rupture zones 
than v1crtica l ly- moving (dip-slip) fa ults ( f ig. 4). We have used Boni Ila 's 92 in and 42S m figures (half-1~idths of 
r11 plure zo nes) in establishing the boundaries of t he potential r upture zones for strike-slip and dip-s l ip fa ults, 
respect.iv\cly, in Sant.a Cruz County. J/ Boundaries for the po ten tial rupture zones for the major fa ults i n Santa Cruz 
County are based on the followi ng c riteria: 
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Figure 4. Maximum widths of main fault rupture zones (modified from Bonilla, 1970} 

l. \1here a high density of genetically related fa~lt lineaments associated with strike-slip movement ha s been fo und , 
as for ex ample, alonq the San Andreas fa ult zone, it was relatively easy to <'Stablish t he bo undaries of potentid l 
ruptur·e zone. The edge of a category A zone {HIGH} ha s been plotted 92 m (300 ft) b;,yond the outermost lineam\cnt.s. 
Even though individ~al lineaments 111 a faul t zone may be ma pped as discontinuous, the rupture zone s urrounding i: he1r, 
was plotted as continuous. 

2. Along fa ults such as the Zayante it was more difficult to outline potential rupture zone boundaries s i nce l i nea­
ments arc fewer and not as uniforrnily distrihuted as they are along the San Andreas fau lt zone . Also, some evidence 
suqgests (Table l) tha t the Zayante fault_has moved with hath hor izontal (stri ke-slir) and vert i cal (dip-slip) compo­
n\cnt.s. Consequently an 850 m (2800 ft)-wirJe potential rupture zone assigned to category D (UJSUFFJCJ ENT DATA) \~as 
drawn along th\c entire faul t and was centered on the best estab lished throughgoing strand or on t he approximate mid l in e 
of t he current ly kno1·m breaks of t he f ault zone. For t hose segments of the fau lt zone defi ned by lineaments most 
confidently est.abl isherl as being fa ults (that is, ,,1h~t are shown os fauHs and proba ble f'.;ult,<; on the mJp), a potential 
rupturf' zone of category fl (MODERATE} was drawn arou nd these l ineaments and extended 92 m (300 ft) beyond them . ! hus 
faults l ike the Zay~nt.e, Corralitos, and Butano, whic h have many si mi lariti es (Ta ble l), dre dep icted by a zone assigned 
to category D that is at leas t 850 1n wi de and i n some pla ces by a wider zone (assigned either to category B or D) where 
there is supporting geologic evidenc e. 

3. For the additional faults in Santa Cruz County whose degree of potenti al hazard is currently un known but could 
possibly be su bstan tia l , an 184 m (600 ft)-wide pi"lt.enti a l rupture zone of category D was as,;igned. 

4. For sirnpl icity, foults in cate~ory C (LOW) are shown onl y as lines on the rnap and lack an overprint pattern to 
depict their potentia l rupture zones. 

CATEGOR IES OF POTrnTTAL RU PTIJrff ZONES ANO TH EIR JMP Ll CAT!OriS FO R LAND- IJSE PLANN U\G 

The degree of hnzarrl posed to man ond his works 1•ithin a r eg ion de signated as a potential rupture zone depr>nds 
heavily on t he nature of t he activity of the raults within tllat zone . Consequently , _oote ntidl rupture zones have been 
categori zed atrnrd i ng to the fd ul ts they enclose and the anticipated be h~vior of t hose fa ul ts (fig 5) . 
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Zones of potential surface rupture due to faultinq. The arrows 
indicate the gradationa1 nature of this classification and the 
uncertainty inherent in assigning a particular fault or segment of 
a fault to a given potential rupture zone. 

Category A. HIGH potential rupture zone - Surface rupture is considered probable within this zone during the anticipated 
engineering life of permanent structures such as large dams, bridges, and public buildings that might be 
located there . The San Andreas fault is the only fault in the county delineated by t he HIGH potential 
rupture zone. 

1. Fa ult characteristics: 

Faults in the HIGH potential rupture zone are considered ACTIVE and meet two or more of the following 
criteria (modified after Brown, 1972}: 

a. length of at least 10 km (6 mi) 2 

b. historic records of surface faulting and large magnitude earthquakes 
c. fault traces marked by abundant topographic features that are geologically ephemeral (for example, 

sag ponds) or that demonstrate repeated and systcmatic displacements (for example, offset drainage 
channels) 

d. frequent small-magnitude earthquakes along or adjacent and parallel to fault zone 
e. systematic displacement of Holocene strata (deposits less than 10,000 years old) 
f. current and measurable systematic displacement across the surface of the fault zone (fault creep or 

accumulation of elastic strain) 

2. Anticipated fault behavior: 

a. recurrence interval for faulting measured in tens to hundreds of years 
b. surfac e movements predominantly horizontal up to 6 m (20 ft), but vertical di splacements of a few 

metres also po ssi b]e3 
c. within the HIGH potential rupture zone probability of rupture is highest on the lines shown as 

faults, less high on probabl e faults, still less on possible faults, and least in areas between the 
1 ines 

Category B. MODERATE potential rupture zone - Surface rupture is considered possible ~1ithin this zone during the antici­
pated engineering life of large permanent structures located there. 

1. Fault characteristics: 

Faults in the MODERATE potential rupture zone are considered POTENTIALLY ACTIVE and meet two or more of 
the following criteria: 

a. length of at least 10 km (6 mi) 
b. connected at the earth's surface to a major ACTII/E fault such as the San Andreas 
c. associated 1~ith small magnitude ear t hquake activity 
d. systematic displacement of late Pleistocene (between about 500,0QO and 10,00Q years old) or younger 

deposits that cross t he fault or fault zone 
e, topographic features in the fault zone indicative of recent faulting are present but most are 

substantially modified by eros ion or deposition 

2. Anticipated foult behavior: 

a. recurrence interval for faulting possibly measured in hundreds to thousands of years (that is, 
possibly an order of magnitude less frequent than ACTIVE faults like the San Andreas) 

b. surface movements involving either horizontal or vertical displacements or both of several centi­
metres to a metre or more may be possible 

c. within the MODERATE potential rupture zone, probability of rupture is inferred to be highest on the 
lines shown as faults, lower on probable faults, still lower on possible faults, lower yet on photo­
lineaments of unk nown origin, and leas t within the area between lines 

Category C. LOW potential rupture zone - Surface rupture is considered unlikely within this zone during the anticipated­
engineering life of large pennanent structures located there. Overprint patterns have not been used to 
delineate faults in this category on the map . 

SANTA 

1. Fault characteristics: 

Faults in this category are considered INACTIVE and should meet two or more of the following criter ia: 

a, length less than 10 km (6 mi) 
b. not visibly connected or closely related to a known ACTII/E fault or POTENTIALLY ACTIVE fault 
c. no associa.ted earthquake activity 
d. late Pleistocene or younger deposits not offset by the fault 
e. fault-produced landforms absent 

2. Anticipated fault behavior: 

a. recurrence interval for faulting unknown; possibly thousands to tens of thousands of years or more 
{that is, possibly an order of magnitude less frequent than faults within the MODERATE potential 
rupture zo~ e) 

b. if fault is shorter than 10 km (6 mi), offsets greater than 12 c111 (5 in} are not likely 
c. if it can be satisfactorily establis hed that the fault has not moved in the last 2,000,000 years 

(Quaternary time), it can be considered INACTIVE 
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Category D. INSUFFICIENT DATA potential rupture zone - The potential for ground rupture in this zone is unkno~m. 

1. Fault characteristics: 

Includes faults, probable faults, and )nferred faults longer than 10 km (6 mi) which, if ACTIVE or 
POTENTIALLY ACTIVE, could be included 1n the HIGH or MODERATE potent ial rupture zones. It also 
includes segments of fault zones that l ack well-defined fault-related lineaments such as parts of t he 
Zayante, Corralitos, and Butano fault zones. 

2. Anticipated fault behavior: 

Unknown 

IMPLICATIONS FOR LAND-USE PLANNING 

Fault.rupture and associated ground deformation can have serious consequences on man's use of the land Although 
th~ a~ea dire~tly affected by faulting is small compared to the shaking effects of an earthquake, structure~ such as 
b~ildi~gs, bridges, d~ms, tunnels, a nd pipelines have been severely damaged by surface faulti ng associated with large 
h1stor!c eart hquakes i n man_y parts of.the world. Slower movements such as fault creep also have damaged structures. 
Depending on ~he amount an~ mode of dis~lacement, structures astride or immediately adjacent to active faults may 
undergo shearing, compressional, extensional, or rotational strains and thus can be severely damaged or even destroyed. 

The potential _surface rupt~re zones delineated on the map represent areas of varied likelihood of future fault 
move~ent a~ determined from th7 ir geologic characteristics. Some faults within these zones may pose extreme hazard to 
the integrity of structures built upon them. Thus, thorough site invest i gations to evaluate the local level of risk 
from future fault movement are needed to guide land use and engineering development within the zone s. 

The consequences of surface rupture a~d def?r~atio~ to different types of land use within the identified potential 
rupture zones can be best assessed.by public officials in consultation with engineers, geologists, and seismologists. 
Where the consequences of_groun~ displacement suggest unacceptable levels of risk to property or life, alternative land 
u~es t hat ~ould be compatibl~ with fault rupture could be reco1T1T1ended (Nichols and Buchanan-Banks, 1974). The alterna­
tives may include (1) es~ablishment of a fault hazard easement for new construction that would require a setback distance 
fron_1 !h7 trace.of an a~t i~e fault; (2) prohibit.ion of certain uses--such as high-occupancy structures or critical 
facilities--wh1le permitting other types that ~re ~ompatible with the high level of hazard; (3) encouragement of removal 
of ~azar~ously )ocated ~ti:uctures through application of nonconforming build ing ordinances; and (4) extraordinary 
engineering design provisions to accommodate for potential surface rupture and deformation. 

FUTURE MODIFICATION OF ZONES 

It_is anticipated t~a~ future detailed geologic site studies will i ndi cate that the length or width of certain zone 
boundari~s should be modified, or th~t they may delineate areas within the zones that are relatively safe from tectonic 
deformation because th~y are underlain by un!ractured rock. As more information is gathered about the important faults 
or segments of faults )n San~a Cruz ~aunty, it_may become necessary to reassign them to different zones of potential 
surface rupture. Deta!led site studies or regional geologic studies also might re~eal new, and yet unsuspected, active 
faults or other geologic hazards tha t must be recognized and evaluated for land development and use. 
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LJJn acidit)on _to Bon!lla's (1970) findings, the 92 rn ha lf-width is attractive for thf' fol luwi ng ot he r 
l. 92 rn is JU5 t slightly larger t han our maximum anticipated error in locatiog fault-break tentlJr'f--'S 

thus provides a rcasonal, l e safety factor. 

reaso ns: 
on the map and 

2. 92 Ill was also used in de l ineati ng t ile active fa ult zones in San Mateo County (Brown, 1972) 

~o~h t~; 92 Ill an d_ 425 m '.i()ures a re not max imum val ues because great.er ruplure zone widths have been observed . 
42~ m.1~ the average maxi mum, not the gredtest 1~aximum obscrvE;d, for ruptu re zone widths a l ong dip-slip f ~ults . 
The wid t h of the surfa~e r up~urc zone accompan.yin9 Lhe Borrego Mountain ear th quake of Apr i l 9, 1968, exceeded 100 m 
a long 2'i percen t of this stri ke-s l i p fault br eak (Clark, 1972). Analysis of earthquakes und their as sociated 
surface rup tu res f or faults outs i de North A1ne rica al so indi cates a !"igure yreat.er than 92 rn could be justified for 
strike-slip faults (Bonilla, 1971). · 

2.iJn this study faults a~d fa ult zon~s longer than 10 kl~ (6 mi ) arF> considered tu pose the most si gni ficant. µotential 
ha~ilrds to San ta Cruz County both in terms of gF>nerat,ng large s urfat\c d ispla ce,nents and destruc t ive earthqua kes 
Using !he ha_lf-leng!h assu111r:d by ~entworth , Bon i lla, and Buchana n (1972). J 10 km-long fault hds an inferred 
P?tent1_a l ot producing a 4.5 n1agnitude quake (the approxilllate threshold of structura l du 111aqe) wi t h ant i cipated 
displacements on the order of 3 to 12 cm (l to 5 in) (Bo nilla and Buchc1n un, 1970, fig. 2).~ Shorte r faults should 
not be i gnored, howl'ver, beca use the relations het.wee n magnitude, fault length, and sense of rl isplacemerit arc not 
well ~n?erstood a nd because ~he act ual leng th of a fa ult mi ght greu t ly exc<:ed its mapp;,d length, thus sug()es t ing a 
capahility for a larger magnitude earthquake than cr1ticipated. 

:!/insight into what f uture ruµ tu r es along t he San Andreas fault migh t be like in ~orthern California ca 11 be gained 
from accounts of t he 1906 event (Lawson, 1908, p. 53): 

"The width of the zone ot surface rupturi ng vJried us ually from a r·ew feet up to 50 feet or more. 
Not un common ly there were auxi l iary crac ks either· branchi ng from t he main fault-trace obli quely 
for a fe1·1 hu ndred feet or yards, or lying subpa rallel to it Jn d not, so far as dis tu rbarice of 
the soil indicated, directly connected with it. \,/here these auxi l iary cracks were features of 
t he fau lt- trace, the wne of surface disturbance which i nd uded them frequentl.Y had a 1-1idth of 
s:veral hundred feet. The displa ce1nent appears thus not always to have been confined to a 
s ingl e line ot rupture, b11t to have been dis t ributed over a zo ne Qf varying vlidtli. Geni:rally, 
howeve r, the greater part of the dislocation within this zone was confined to the main l ine of 
r upture, usually lllilrked by a narrow ridge of heavf'd and torn sod . 

lt is parti r.ula rly important to note that surveys of t he railroad tunnel at Wri gh t s, 111;id.- before and after th\c 
1906 earthq uake, indi cated that t he zone of deformation across the San Andreas fault in northeastern Santa Cruz 
County was at least 1220 m (4000 ft) wide (Lawson, 1908, fig . 42 ). 
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