1U.S. DEPARTMENT OF THE INTERIORPAMPHLET DERIVED FROM DIGITAL OF98-137U.S. GEOLOGICAL SURVEYGEOLOGY OF THE ONSHORE PART OF SAN MATEO COUNTY, CALIFORNIA: ADIGITAL DATABASEBy E.E. Brabb, R.W. Graymer, and D.L. JonesGeologic ExplanationIntroductionThis map database represents the integration ofpreviously published and unpublished maps byseveral workers (see Sources of Data on Sheet 2) andnew geologic mapping and field checking by theauthors with the previously published geologic mapof San Mateo County (Brabb and Pampeyan, 1983).These new data are released in digital form toprovide an opportunity for regional planners, local,state, and federal agencies, teachers, consultants,and others interested in geologic data to have thenew data long before a traditional paper map ispublished. The new data includes a new depiction ofQuaternary units in the San Francisco Bay plainemphasizing depositional environment, importantnew observations between the San Andreas andPilarcitos faults, and a new interpretation ofstructural and stratigraphic relationships of rockpackages (Assemblages).StratigraphyLithologic associations in San Mateo County aredivided into ten assemblages (see Index Map onSheet 2). As defined in Graymer, Jones, and Brabb(1994), assemblages are large, fault - boundedblocks that contain a unique stratigraphic sequence.The stratigraphic sequence differs from that ofneighboring assemblages by containing differentrock units, or by different stratigraphic relationshipamong similar rock units. These stratigraphicdifferences represent changes in depositionalconditions in one or more large depositionalbasins. The current adjacent location of thedifferent assemblages reflects the juxtaposition ofdifferent basins or parts of basins by large offsetsalong the faults that bound the assemblages.In general, in San Mateo County theTertiary strata rest with angular unconformity onthree complexly deformed Mesozoic rockcomplexes. One of these Mesozoic complexes ismade up of: the Coast Range ophiolite, whichincludes serpentinite, gabbro, diabase, and basalt;keratophyre; and overlying Great Valley sequence.This complex represents the accreted and deformedremnants of Jurassic oceanic crust, overlying arcvolcanic rocks, and a thick sequence of turbidites.In San Mateo County it is only present in smallfault bounded slivers at the base of the PortolaValley Assemblage.The second Mesozoic complex is theFranciscan complex, which is composed of weaklyto strongly metamorphosed graywacke, argillite,limestone, basalt, serpentinite, chert, and otherrocks. The rocks of the Franciscan complex in SanMateo County were probably Jurassic oceanic crustand pelagic deposits, overlain by Late Jurassic toLate Cretaceous turbidites. Although Franciscanrocks are dominantly little metamorphosed, high-pressure, low-temperature metamorphic minerals arecommon in the Franciscan complex (Bailey, Irwin,and Jones, 1964), and the presence of high-grademetamorphic blocks in sheared but relativelyunmetamorphosed argillite matrix (Blake and Jones,1974) reflects the complicated history of theFranciscan. The complex was subducted beneath theCoast Range ophiolite during Late Cretaceous orEarly Tertiary time, as shown by the presence ofCampanian (Late Cretaceous) fossils in Franciscansandstone in Marin County. Because of thesubduction relationship, the contact between thetwo Mesozoic complexes is everywhere faulted(Bailey, Irwin, and Jones, 1964), and the Franciscancomplex presumably underlies the entire county eastof the Pilarcitos fault.West of the Pilarcitos fault, the Saliniancomplex, which is composed of granitic plutonicrocks, and inferred gabbroic plutonic rocks at depth,overlain in places by Cretaceous strata, forms theMesozoic bedrock. In places, small outcrops of pre-plutonic rocks are preserved as well, such as KJv inthe Pigeon Point assemblage and m in the MontaraMountain Assemblage. These plutonic rocks arepart of a batholith that has been displaced northwardby offset on the San Andreas fault system.Estimates of total offset vary, but all are more than afew hundred kilometers.

2Two Assemblages in San Mateo Countydon�t contain any of the three types of Mesozoicbasement rocks. In the Point San PedroAssemblage, Tertiary rocks are bounded at the baseby a fault. However, large blocks of granitic rock asclasts in the Tertiary strata suggest that the originalbasement was granitic. In the San Bruno MountainAssemblage, the rocks are comprised of Mesozoicstrata of unknown affinity. The location of theassemblage east of the Pilarcitos fault suggests thatthese rocks are part of either the Franciscancomplex or the Great Valley sequence.An angular unconformity at the base of theTertiary strata has been preserved in most of theassemblages. The exceptions are the Point SanPedro Assemblage, which contains no preservedbasement, the San Bruno Mountain Assemblage,which contains no Tertiary strata, and the PortolaValley Assemblage, where the base of the Tertiarystrata is everywhere faulted.PaleontologyHundreds of fossil collections from San MateoCounty are described in the references provided inthis report, as well as in Brabb (1983).Radiometric AgesA compilation of the radiometric ages of rocks inSan Mateo and other counties south of latitude 38degrees is provided by Lindquist and Morganthaler(1991). Additional data are provided by Sarna-Wojcicki (1976, and written communication,1990), Sarna-Wojcicki and others (1979), Turner(1970), Brabb and Hanna (1981), and Curtis (1989).StructureThe faults of San Mateo County are characterized byboth strike-slip and dip-slip components ofdisplacement. There are three major fault systemsthat display large right-lateral offsets, the SanAndreas, the Pilarcitos, and the San Gregorio faultzones. These fault systems trend roughly N30W.Most of these fault systems include many faultstrands in a broad (as much as 10 km wide) zone.Offset is distributed on the various faults in thezones, and the locus of fault movement associatedwith a fault zone has changed through geologic time(see Graymer, Jones, and Brabb, 1995, andMontgomery and Jones, 1992, for a description offault zone evolution and distribution of offset onsimilar active faults in the East Bay region). Boththe San Andreas and San Gregorio fault zones havestrands which display Holocene offset. The SanAndreas fault zone was displaced up to severalmeters in San Mateo County during the 1906earthquake. Current estimates of total offset since 8Ma are about 35 km for the San Andreas fault zone inSan Mateo County, 120 km for the Pilarcitos faultzone, and 155 km for the San Gregorio fault zone(Clark and others, 1984, McLaughlin and others,1996, Dickinson, 1997). Ongoing work by theauthors and others has correlated the Coast Rangeophiolite (Jgb, Jsv, sp) and Great Valley Sequence(Ka, Ks) rocks at the base of the Portola ValleyAssemblage with rocks in the Gualala area morethan 150 km north of San Mateo County. Thesefault systems also form most of the boundaries ofthe assemblages. The juxtaposition of rocks withdifferent stratigraphic histories across these faultssupports the idea of large offsetsIn addition to strike-slip faults, somefaults in San Mateo County have a major componentof reverse or thrust offset. These structures rungenerally subparallel to the strike-slip faults, andreflect a component of stress perpendicular to thetrend of the faults. This fault-normal compressionhas generated faults that typically have juxtaposedolder rocks above younger. Part of the offset onsome of these reverse and thrust faults has takenplace during Quaternary time, as shown by faultingof QTsc west of Crystal Springs Reservoir.Folds in San Mateo county can be dividedinto two categories based on axial trend and style ofdeformation. The first category includes tight foldsand overturned folds with inclined axial planeswhose axes trend obliquely to the major strike-slipfault zones (about N60W). These folds wereprobably caused by the same component of regionalstress that formed the strike-slip faults and thethrust and reverse faults of the second categorydiscussed above.The second category of fold containstight, upright folds whose axes strike roughlyparallel to the major strike-slip faults (aboutN30W). These folds must have been formed by acomponent of regional compression perpendicularto the strike-slip faults (Jones and others, 1995).Preserved folds in San Mateo County forthe most part formed in Pliocene or later time,because Pliocene strata (Tp), where present, areinvolved in the folds. In the Portola ValleyAssemblage, major pre-Pliocene Tertiary folding isnot indicated, because Pliocene rocks are folded asmuch as pre-Pliocene Tertiary strata. However, inthe Butano Ridge Assemblage, the major angularunconformity at the base of the late Miocene strataindicates a significant period of pre-late-Miocenefolding. In the Montara Mountain Assemblage anonconformity at the base of the middle Miocenestrata and an angular unconformity at the base of thePliocene strata indicate two periods of pre-PlioceneTertiary uplift and folding. In the Pigeon PointAssemblage, a similar angular unconformity at the

3base of the Pliocene is present, but pre-PlioceneTertiary strata are absent, so the evidence of twodeformations is not preserved. In the Mindego HillAssemblage, the base of the Pliocene unconformityis again present, but the middle Miocene strata thereare folded as much as the pre-Miocene strata,indicating only one period of pre-Pliocene Tertiarydeformation occurred in that Assemblage. In theWoodside Assemblage, Pliocene rocks of theMerced formation just east of the county line arefolded as much as earlier Tertiary strata, indicatingTertiary deformation in that Assemblage must bePliocene or younger. In other Assemblages, lateTertiary folding is not as well expressed, primarilydue to the lack of Miocene or Pliocene strata. TheTertiary deformation of the strata in the county istherefore a complex amalgamation of independentlydeformed blocks that have been brought intoproximity only in late Tertiary time. Pre-Tertiaryfolding undoubtedly occurred, associated withsubduction of the Franciscan complex beneath theCoast Range ophiolite and subsequent deformationassociated with the unconformity at the base of theTertiary sequence, as well as offset on strike-slipfaults. These folds have for the most part beentotally disrupted. The youngest folding mustpostdate the Pliocene and Pleistocene deposition ofQTsc and QTm, as those strata are folded in at leastone area, and are steeply inclined throughout thecounty. Pleistocene strata (Qc) have not beenobserved to be folded, but are tilted and uplifted inseveral places. Late Pleistocene and Holocenesurficial deposits retain most of their originaldepositional shape, but Pleistocene alluvium andmarine terrace deposits have been uplifted as muchas several meters in places throughout the county.DESCRIPTION OF MAP UNITSafArtificial fill (Historic)--Loose tovery well consolidated gravel, sand,silt, clay, rock fragments, organicmatter, and man-made debris invarious combinations. Thickness isvariable and may exceed 30 m inplaces. Some is compacted and quitefirm, but fill made before 1965 isnearly everywhere not compacted andconsists simply of dumped materialsalfArtificial levee fill (Historic)- - Man-made deposit of variousmaterials and ages, forming artificiallevees as much as 6.5 m high. Someare compacted and quite firm, but fillsmade before 1965 are almosteverywhere not compacted andconsist simply of dumped materials.The distribution of levee fillconforms to levees shown on themost recent U.S. Geological Survey7.5-minute quadrangle mapsQhascArtificial stream channels(Historic)--Modified streamchannels, in most places wherestreams have been straightened andrealignedQhscStream channel deposits(Holocene)--Poorly to well-sortedsand, silt, silty sand, or sandy gravelwith minor cobbles. Cobbles aremore common in the mountainousvalleys. Many stream channels arepresently lined with concrete or riprap. Engineering works such asdiversion dams, drop structures,energy dissipaters and percolationponds also modify the originalchannel. Many stream channels havebeen straightened, and these arelabeled Qhasc. This straightening isespecially prevalent in the lowerreaches of streams entering theestuary. The mapped distribution ofstream channel deposits is controlledby the depiction of major creeks onthe most recent U.S. GeologicalSurvey 7.5-minute quadrangles. Onlythose deposits related to major creeksare mapped. In some places thesedeposits are under shallow water forsome or all of the year, as a result ofreservoir release and annual variationin rainfall.QhbdBeach deposits (Holocene)--Looseclastic deposits composed of sand- tocobble-size fragments in the bay tidalzone. Moderately well-sorted bywave action. Near Little CoyotePoint, deposits are composed mostlyof oyster shell fragments; west ofCoyote Point deposits are composedmostly of rock debris derived fromartificial fill (af)QhbmBay mud (Holocene)-- Water-saturatedestuarine mud, predominantly gray,green and blue clay and silty clayunderlying marshlands and tidal mudflats of San Francisco Bay, Pescadero,and Pacifica. The upper surface iscovered with cordgrass (Spartina sp.)and pickleweed (Salicornia sp.). Themud also contains a few lenses ofwell-sorted, fine sand and silt, a fewshelly layers (oysters), and peat. Themud interfingers with and grades intofine-grained deposits at the distal

4edge of Holocene fans, and wasdeposited during the post-Wisconsinrise in sea-level, about 12 ka topresent (Imbrie and others, 1984).Mud varies in thickness from zero, atlandward edge, to as much as 40 mnear north County lineQhbBasin deposits (Holocene)--Veryfine silty clay to clay depositsoccupying flat-floored basins at thedistal edge of alluvial fans adjacent tothe bay mud (Qhbm). Also containsunconsolidated, locally organic,plastic silt and silty clay deposited invery flat valley floorsQhfpFloodplain deposits (Holocene)- - Medium to dark gray, dense, sandy tosilty clay. Lenses of coarser material(silt, sand, and pebbles) may belocally present. Flood plain depositsusually occur between levee deposits(Qhl) and basin deposits (Qhb)QhlNatural levee deposits(Holocene)--Loose, moderately towell-sorted sandy or clayey siltgrading to sandy or silty clay. Thesedeposits are porous and permeable andprovide conduits for transport ofground water. Levee deposits borderstream channels, usually both banks,and slope away to flatter floodplainsand basins. Abandoned leveesystems, no longer bordering streamchannels, have also been mappedQhafAlluvial fan and fluvial deposits(Holocene)--Alluvial fan depositsare brown or tan, medium dense todense, gravely sand or sandy gravelthat generally grades upward to sandyor silty clay. Near the distal fanedges, the fluvial deposits aretypically brown, never reddish,medium dense sand that fines upwardto sandy or silty clayQyfYounger (inner) alluvial fandeposits (Holocene)--Unconsolidated fine- to coarse-grained sand, silt, and gravel, coarsergrained at heads of fans and in narrowcanyonsQyfoYounger (outer) alluvial fandeposits (Holocene)--Unconsolidated fine sand, silt, andclayey siltQclColluvium (Holocene)--Loose tofirm, friable, unsorted sand, silt, clay,gravel, rock debris, and organicmaterial in varying proportionsQsSand dune and beach deposits(Holocene)--Predominantly loose,medium- to coarse-grained, well-sorted sand but also includes pebbles,cobbles, and silt. Thickness lessthan 6 m in most places, but in otherplaces may exceed 30 mQalAlluvium (Holocene)- - Unconsolidated gravel, sand, silt, andclay along streams. Less than a fewmeters thick in most placesQpafAlluvial fan and fluvial deposits(Pleistocene)--Brown densegravely and clayey sand or clayeygravel that fines upward to sandyclay. These deposits display variablesorting and are located along moststream channels in the county. AllQpaf deposits can be related tomodern stream courses. They aredistinguished from younger alluvialfans and fluvial deposits by highertopographic position, greater degreeof dissection, and stronger soilprofile development. They are lesspermeable than Holocene deposits,and locally contain fresh watermollusks and extinct late Pleistocenevertebrate fossils. They are overlainby Holocene deposits on lower partsof the alluvial plain, and incised bychannels that are partly filled withHolocene alluvium on higher parts ofthe alluvial plain. Maximumthickness is unknown but at least 50m.Qpaf1Alluvial terrace deposits(Pleistocene)--Deposits consist ofcrudely-bedded, clast-supported,gravels, cobbles, and boulders with asandy matrix. Clasts are as much as35 cm in intermediate diameter.Coarse sand lenses may be locallypresent. Pleistocene terrace depositsare cut into Pleistocene alluvial fandeposits (Qpaf) a few meters and lie upto several meters above HolocenedepositsQpoafOlder alluvial fan deposits(Pleistocene) -- Brown densegravely and clayey sand or clayeygravel that fines upward to sandyclay. These deposits display varioussorting qualities. All Qpoaf depositscan be related to modern streamcourses. They are distinguished fromyounger alluvial fans and fluvialdeposits by higher topographic

5position, greater degree of dissection,and stronger profile development.They are less permeable than youngerdeposits, and locally contain fresh-water mollusks and extinctPleistocene vertebrate fossils.QofCoarse-grained older alluvial fanand stream terrace deposits(Pleistocene)--Poorlyconsolidated gravel, sand, and silt,coarser grained at heads of old fansand in narrow canyonsQmtMarine terrace deposits(Pleistocene)--Poorlyconsolidated and poorly induratedwell- to poorly-sorted sand andgravel. Thickness variable butprobably less than 30 mQcColma Formation (Pleistocene)- - Yellowish-gray and gray toyellowish-orange and red-brown,friable to loose, fine- to medium-grained arkosic sand with subordinateamounts of gravel, silt, and clay.Total thickness unknown, but may beas great as 60 mQTscSanta Clara Formation (lowerPleistocene and upperPliocene)--Gray to red-brownpoorly indurated conglomerate,sandstone, and mudstone in irregularand lenticular beds. Conglomerateconsists mainly of subangular tosubrounded cobbles in a sandy matrixbut locally includes pebbles andboulders. Cobbles and pebbles aremainly chert, greenstone, andgraywacke with some schist,serpentinite, and limestone. On CoalMine Ridge, south of Portola Valley,conglomerate contains boulders of anolder conglomerate as long as onemeter. Gray to buff claystone andsiltstone beds on Coal Mine Ridgecontain carbonized wood fragments aslarge as 60 cm in diameter. Includedin Santa Clara Formation are similarcoarse-grained clastic deposits nearBurlingame. Sarna-Wojcicki (1976)found a tuff bed in Santa ClaraFormation near Woodside, andcorrelated it with a similar tuff inMerced Formation. Later workindicated that the tuff correlates withthe 435 ka Rockland ash (Sarna-Wojcicki, oral comm., 1997).Thickness of Santa Clara Formationis variable but reaches a maximum ofabout 500 m along Coal Mine RidgeQTmMerced Formation (lowerPleistocene and upperPliocene)--Medium-gray toyellowish gray and yellowish orange,medium- to very fine-grained, poorlyindurated to friable sandstone,siltstone, and claystone, with someconglomerate lenses and a few friablebeds of white volcanic ash. In manyplaces sandstone is silty, clayey, orconglomeratic. Some of theconglomerate, especially wherefossiliferous, is well cemented.Volcanic ash is in beds as much as 2m thick and consists largely of glassshards. In type section of MercedFormation, the ash was originallyreported by Sarna-Wojcicki (1976) tobe 1.5

+ 0.8 m.y. old, but more recentwork by Sarna-Wojcicki and others(1991) indicates that the formationcontains both the 738

+ 3 ka Bishopash and the 435 ka Rockland ash(Sarna-Wojcicki, oral comm., 1997).Merced Formation is about 1525 mthick in the sea cliffs north of MusselRockTpPurisima Formation (Pliocene andupper Miocene)--Predominantlygray and greenish-gray to buff fine-grained sandstone, siltstone, andmudstone, but also includes someporcelaneous shale and mudstone,chert, silty mudstone, and volcanicash. West of Portola Valley, this unitconsists of fine- to medium-grainedsilty sandstone. Locally divided into:TptuTunitas Sandstone Member(Pliocene)--Greenish-gray to light-gray, pale-orange, or greenish-brown, very fine- to medium-grainedsandstone with clay matrix.Concretions generally less than 30cm across are present locally. Tunitasranges in thickness from 76 m at typesection to 122 m elsewhereTplLobitos Mudstone Member(Pliocene)--Dark-gray to light-grayand shades of brown, unbedded, siltymudstone. Lobitos has a maximumthickness of 140 m.TpsgSan Gregorio Sandstone Member(Pliocene)--Greenish-gray to light-brown fine- to coarse-grainedsandstone containing calcareous

6concretions less than 30 cm across.San Gregorio Member ranges inthickness from 45 m at type sectionto about 140 m elsewhereTppPomponio Mudstone Member( P l i o c e n e ) --Gray to white porcelaneous shaleand mudstone, in places rhythmicallybedded with alternating layers ofnonsiliceous mudstone. This unitresembles Monterey Shale, SantaCruz Mudstone, and Lambert Shale.At its type section in PomponioCreek the member is 700 m thickTptTahana Member (Pliocene andupper Miocene)--Greenish-gray towhite or buff, medium- to very fine-grained lithic sandstone andsiltstone, with some silty mudstone.Locally, such as at San Gregorio StateBeach, sandstone is tuffaceous andweathers white. Near Memorial Park,this member includes dark-grayporcelaneous mudstone. Pebbleconglomerate occurs near base fromMemorial Park eastward. Maximumthickness 655 m. A tuff bed in thismember west of the San Gregorio faulthas been tentatively correlated withthe 2.6 Ma Ishi Tuff (Sarna-Wojcickiand others, 1991)TscSanta Cruz Mudstone (upperMiocene)--Brown and gray to light-gray, buff, and light-yellow siliceousmudstone with nonsiliceous mudstoneand siltstone and minor amounts ofsandstone. Santa Cruz Mudstone ismore than 1000 m thickTsmSanta Margarita Sandstone (upperMiocene)--Light-gray to grayish-orange to white, friable, very fine- tovery coarse-grained arkosicsandstone. Fine-grained sandstonecommonly contains glauconite. Aquartz and feldspar pebbleconglomerate crops out locally at thebase of section. Santa MargaritaSandstone is as thick as 60 mTlLadera Sandstone (upper(?) andmiddle Miocene)--Medium- tolight-gray to yellowish-gray and buff,fine-grained, poorly cementedsandstone and siltstone, with minoramounts of coarse-grained sandstone,yellow-brown dolomitic claystone,and white to light-gray porcelaneousshale and porcelanite. Fine-grainedsandstone and siltstone comprisemore than 90 percent of formation.Coarse-grained sandstone crops out inbeds less than a few meters thick inlower half of section; dolomiticclaystone and porcelaneous shalebeds are less than a meter thick andare scattered through the upper half ofthe section; porcelanite crops out inthin-bedded lenses less than a fewmeters thick in the lower part of thesection. At and near base of LaderaSandstone are medium to thicklenticular beds of well-cementedfossiliferous, chert-granule sandstonewhich interfingers with fine-grainedsandstone. About 450 m thickTmMonterey Formation (middleMiocene)--Grayish-brown andbrownish-black to very pale orangeand white, porcelaneous shale withchert, porcelaneous mudstone, impurediatomite, calcareous claystone, andwith small amounts of siltstone andsandstone near base. Monterey isthinner bedded than the Santa CruzMudstone but closely resembles partsof Purisima Formation, especiallyPomponio Mudstone Member.Thickness ranges from 120 to 450 mat the surface and up to 600 m in thesubsurface west of the San GregoriofaultTloLompico Sandstone (middleMiocene)--Very pale orange, fine tocoarse-grained, mostly well-cementedand hard arkosic sandstone.Maximum thickness about 300 mTpmPage Mill Basalt (middleMiocene)--Interlayered, columnar-jointed basaltic flows andagglomerate. Flows are dark greenishgray to light gray, dense to vesicular,and finely crystalline; agglomerate islight gray to reddish brown. Volcanicrocks are pyritiferous in part. Rangesin thickness from 0 to 15 m. ThePage Mill Basalt has yielded a K/Arage of 14.8

+ 2.4 Ma (Turner, 1970,recalculated by Fox and others,1985)).TuvUnnamed Sedimentary andVolcanic Rocks (Miocene andOligocene)--Mainly dark-gray,hard mudstone in A�o Nuevo area andmassive, coarse-grained and pebbly,crossbedded, hard arkosic sandstonein Pescadero Point area. Mapped as

7Vaqueros(?) Formation by Hall andothers (1959), but rocks do notresemble those of Vaqueros Sandstonein Santa Cruz Mountains. Includesandesite breccia. Intrusive rocksassociated with the andesite haveyielded a K/Ar age of 22.0

+ 0.7 Ma(Taylor, 1990). Containsforaminifers and mollusks ofZemorrian (Oligocene) and Saucesian(Miocene) age according to Clark andBrabb (1978). About 135 m thicknear Pescadero Point and at least 85 mthick near A�o NuevoTlsLambert Shale and San LorenzoFormation, Undivided (lowerMiocene, Oligocene, andmiddle and upper Eocene)--Brown and dark-gray to gray, brown,and red mudstone, siltstone, andshale. Includes some beds of fine- tocoarse-grained sandstone. LambertShale is generally more siliceous thanSan Lorenzo Formation, but the twounits cannot be distinguished whereout of stratigraphic sequence andwithout fossilsTlaLambert Shale (Oligocene andlower Miocene)--Dark-gray topinkish-brown, moderately well-cemented mudstone, siltstone, andclaystone. Chert crops out in a fewplaces in upper part of section, andsandstone bodies up to 30 m thick,glauconitic sandstone beds, andmicrocrystalline dolomite are presentin places. Lambert Shale is generallymore siliceous than San LorenzoFormation and less siliceous than theMonterey Shale. It resembles SantaCruz Mudstone and parts of PurisimaFormation. Lambert Shale is about1460 m thickTmbMindego Basalt and relatedvolcanic rocks (Mioceneand/or Oligocene)--Basalticvolcanic rocks, both extrusive andintrusive. Extrusive rock is primarilydark-gray to orange-brown togreenish-gray flow breccia, butincludes lesser amounts of tuffs,pillow lavas, and flows. Extrusiverocks have a maximum thickness of120 m. Intrusive rock is darkgreenish gray to orange brown andmedium to coarsely crystalline. Itcommonly weathers spheroidally, andcrops out as roughly tabular bodies upto 180 m thick intruding oldersedimentary rocks. Minor amounts ofsandstone and mudstone are locallyincluded. The Mindego Basalt hasyielded a K/Ar minimum age of20.2

+ 1.2 Ma (Turner, 1970,recalculated by Fox and others,1985))TvqVaqueros Sandstone (lowerMiocene and Oligocene)--Light-gray to buff, fine- to medium-grained,locally coarse-grained, arkosicsandstone interbedded with olive- anddark-gray to brown mudstone andshale. Sandstone beds are commonly0.3 to 3 m thick and mudstone andshale beds are as much as 3 m thick.Vaqueros varies from a few meters toas much as 700 m in thicknessTslSan Lorenzo Formation(Oligocene and upper andmiddle Eocene)--Dark-gray tobrown shale, mudstone, and siltstonewith local interbeds of sandstone.About 550 m thick. Locally dividedinto:TsrRices Mudstone Member(Oligocene and upper Eocene)--Olive-gray to brown unbeddedmudstone and siltstone with somelaminated shale. Spheroidalweathering is common, as areelongate carbonate concretions.About 300 m thickTstTwobar Shale Member (middle andupper Eocene)--Olive-gray tobrown laminated shale with somemudstone. Includes a few thininterbeds of very fine-grainedsandstone which thicken to as muchas 30 m near Big Basin. About 240 mthickTbButano Sandstone (middle andlower Eocene)--Light-gray to buff,very fine- to very coarse-grainedarkosic sandstone in thin to verythick beds interbedded with dark-grayto brown mudstone and shale.Conglomerate, containing bouldersof granitic and metamorphic rocksand well-rounded cobbles and pebblesof quartzite and porphyry, is presentlocally in lower part of section.Amount of mudstone and shale variesfrom 10 to 40 percent of volume offormation. About 3000 m thick

8TbsShale in Butano Sandstone (lowerEocene)--Greenish-gray, light-gray,red and reddish-brown clay shale,mudstone, siltstone, and a few thininterbeds of light-gray sandstone.Exposed near the head of CorteMadera Creek. Total thickness isunknown, but at least 200 m of thismaterial is exposed.TwWhiskey Hill Formation (middleand lower Eocene)--Light-gray tobuff coarse-grained arkosicsandstone, with light-gray to buffsilty claystone, glauconiticsandstone, and tuffaceous siltstone.Sandstone beds constitute about 30percent of map unit. Tuffaceous andsilty claystone beds are expansive.Locally, sandstone beds are wellcemented with calcite. At apparentbase of section on north side ofJasper Ridge, just east of SearsvilleLake, a thin greenstone-pebbleconglomerate is present. In placeswithin this map unit, sandstone andclaystone beds are chaoticallydisturbed. This formation is as muchas 900 m thickTwsShale in Whiskey Hill Formation(lower Eocene)--Brown andreddish brown claystone, mudstone,siltstone and shale. Locally containslenses of sandstone up to 50 metersthick. Exposed along Highway 84,and along Highway 92, east of HalfMoon Bay, where a small patch of redmudstone can be seen in a drainageditch. Total thickness is unknown,but at least 200 m of this material isexposed along Highway 84.TssUnnamed sandstone, shale, andconglomerate (Paleocene)- - Rhythmically alternating beds ofsandstone and shale, with adiscontinuous boulder and cobbleconglomerate near middle of sectionand some pebble conglomerate bedsnear base of section on MontaraMountain. Sandstone is gray to buff,fine- to coarse-grained, and arkosic;the shale is dark gray to brown;conglomerate contains angularboulders of granitic rock as long as 2m and smaller boulders, cobbles, androunded pebbles of hornblendegneiss, muscovite gneiss and schist,Franciscan chert, quartzite,limestone, sandstone, and shale.This unit has an estimated totalthickness of 1160 m; boulderconglomerate has a maximumthickness of 40 mKppPigeon Point Formation (UpperCretaceous)--Sandstone andconglomerate, interbedded withsiltstone and mudstone and pebblymudstone. Sandstone is fine- tocoarse-grained, arkosic, and gray togreenish gray; mudstone and siltstoneare gray or black to buff.Conglomerate contains well-roundedpebbles, cobbles, and boulders of redand gray fine-grained and porphyriticfelsic volcanic rocks, granitic rocks,chert, quartzite, dark-coloredmetamorphic rock, limestone, andclastic sedimentary rocks. Theuppermost beds locally containCretaceous mollusks andforaminifers. Pigeon PointFormation is estimated to be morethan 2600 m thickKshUnnamed shale (UpperCretaceous)--Dark-gray, thin-bedded, nodular shale and silty shale.Unit is exposed only in the bed of SanFrancisquito Creek, in Menlo Park,where about 15 m of section is visibleKaAnchor Bay Conglomerate(Cretaceous)--Massive sandstoneand conglomerate with pebbles andcobbles of diabase, gabbro, andminor granitic rocks; containsabundant shell fragments of a rudistidbivalve similar to Coraliochamaorcutti of Late Cretaceous(Campanian) age.KsUnnamed sandstone and shale(Cretaceous?)--Thin-bedded,indurated micaceous sandstone andgreenish-gray argillite; age uncertain,but probably Cretaceous based onlithologic similarity to otherCretaceous strata in the Santa CruzMountains.KgrGranitic rocks of MontaraMountain--Very light gray to lightbrown, medium- to coarsely-crystalline foliated granitic rock,largely quartz diorite with somegranite. These rocks are highlyfractured and deeply weathered.Foliation is marked by an alignmentof dark minerals and dark dioriticinclusions. Tabular bodies of apliteand pegmatite generally parallel

9foliation. Rocks from this unit haveyielded K/Ar ages of 91.6 Ma (Curtis,Everndon, and Lipson, 1958), and86.2

+ 3.4 Ma (Calif. Div. Mines andGeol., 1965), fission track ages of84.1

+ 7.8 Ma and 81.7

+ 6.3 Ma(Naeser and Ross, 1976), and mostrecently Rb/Sr and Ar/Ar ages of 93

+ 2.5 Ma (Kistler and Champion,1997).KJvUnnamed volcanic rocks(Cretaceous or older)--Dark-gray, dense, finely-crystalline felsicvolcanic rock, with quartz and albitephenocrysts. Exposed only west ofPescadero. Thickness unknownKJsUnnamed sandstone (Cretaceousor Jurassic)--Dark-gray toyellowish-brown graywackeinterbedded with shale inapproximately equal amounts. Unitresembles some Franciscangraywacke (fs) but the bedding isbetter developed herein. This unit isexposed in San Bruno Mountain,where it is about 1000 m thickKJfFranciscan Complex, undivided(Cretaceous and Jurassic)--Mostly graywacke and shale (fs).May be variably sheared. Partlycoeval with Pigeon Point Formation(Kpp), granitic rocks of MontaraMountain (Kgr), unnamed shale(Ksh), unnamed volcanic rocks (KJv),and unnamed sandstone (KJs).Locally divided into:fsSandstone--Greenish-gray to buff, fine-to coarse-grained sandstone(graywacke), with interbeddedsiltstone and shale. Siltstone andshale interbeds constitute less than20 percent of unit, but in places formsequences as much as several tens ofmeters thick. In many places,shearing has obscured beddingrelations; rock in which shale hasbeen sheared to gouge constitutesabout 10 percent of unit. Gouge isconcentrated in zones that arecommonly less than 30 m wide but inplaces may be as much as 150 m wide.Total thickness of unit is unknownbut is probably at least manyhundreds of metersfgGreenstone--Dark-green to red alteredbasaltic rocks, including flows,pillow lavas, breccias, tuff breccias,tuffs, and minor related intrusiverocks, in unknown proportions. Unitincludes some Franciscan chert andlimestone bodies that are too small toshow on map. Greenstone crops outin lenticular bodies varying inthickness from a few meters to manyhundreds of metersfcChert--White, green, red, and orangechert, in places interbedded withreddish-brown shale. Chert and shalecommonly are rhythmically banded inthin layers, but chert also crops out invery thick layers. In San Carlos,chert has been altered along faults totan- to buff-colored clay. Chert andshale crop out in lenticular bodies asmuch as 75 m thick; chert bodies arecommonly associated with Franciscangreenstone.f l Limestone--Light-gray, finely- tocoarsely-crystalline limestone. Inplaces limestone is unbedded, in otherplaces it is distinctly bedded betweenbeds of black chert. Limestone cropsout in lenticular bodies up to 120 mthick, in most places surrounded byFranciscan greenstonefmMetamorphic rocks--Dusky-blue tobrownish-gray blocks ofmetamorphic rock, commonlyglaucophane schist, but some quartz-mica granulite. These rocks are finelyto coarsely crystalline and commonlyfoliated. They almost everywherecrop out as tectonic inclusions insheared Franciscan rocks (fsr) andserpentinite (sp), and they reachmaximum dimensions of several tensof meters though many are too smallto show on mapfcgConglomerate--Greenish-gray to buffcolored conglomerate, composed ofwell-rounded pebbles and cobbles in agraywacke matrix, cropping out aslayers and lenses in graywacke (fs).Pebbles and cobbles are composed ofquartz diorite, arkose, quartzite, chert,graywacke, and minor amounts ofshale, serpentinite, and glaucophaneschist. Conglomerate bodies rangefrom 0.3 to 200 m in thickness;thinner bodies are not shown on mapfsrSheared rock (melange)--Predominantly graywacke, siltstone,and shale, substantial portions ofwhich have been sheared, but includeshard blocks of all other Franciscan

10rock types. Total thickness of unit isunknown, but is probably at leastseveral tens of metersspSerpentinite (Cretaceous and/orJurassic)--Greenish-gray to bluish-green sheared serpentinite, enclosingvariably abundant blocks ofunsheared rock. Blocks arecommonly less than 3 m in diameter,but range in size from severalcentimeters to several meters; theyconsist of greenish-blackserpentinite, schist, rodingite,ultramafic rock, and silica-carbonaterock, nearly all of which are too smallto be shown on the mapJsvSiliceous volcanic rocks andkeratophyre (Jurassic?)--Highly altered intermediate and silicicvolcanic and hypabyssal rocks.Feldspars are almost all replaced byalbite. Recent biostratigraphic andisotopic analyses yielded a Jurassicage for similar rocks in Alameda andContra Costa Counties (Jones andCurtis, 1991)JgbGabbro (Jurassic?)--Light green-gray,dark-gray weathering, mafic intrusiverock, mostly gabbro but also includessome diabase locally. The age of thisunit is unknown, but the unit isprobably part of the Jurassic CoastRange OphiolitemMarble and hornfels (Paleozoic?)--White to gray finely crystallinemarble, graphitic marble, and quartz-mica hornfels, in places distinctlybedded, in places foliated. Marble andhornfels crop out as rare isolatedbodies as much as 75 m long ingranitic rocks of Montara MountainREFERENCES CITEDBailey, E.H., Irwin, W.P., and Jones, D.L.,1964, Franciscan and related rocks, andtheir significance in the geology ofwestern California: California Division ofMines and Geology Bulletin 183, 177 p.Blake, M.C., Jr., and Jones, D.L., 1974, Originof Franciscan melanges in northernCalifornia: Society of EconomicPaleontologists and Mineralogists SpecialPublication 19, p. 255-263.Bonilla, M.G., 1965, Geologic map of the SanFrancisco South quadrangle, California:U.S. Geological Survey Open-File map,scale 1:20,000.Brabb, E.E., 1960, Geology of the Big Basinarea, Santa Cruz Mountains, California:Stanford, Calif., Stanford University, Ph.D.thesis, scale 1:24,000.______1964, Subdivision of San LorenzoFormation (Eocene-Oligocene), west-central California: American Associationof Petroleum Geologists Bulletin, v. 48,no. 5, p. 670-697, scale about 1:24,000.______ed., 1983, Studies in TertiaryStratigraphy of the California CoastRanges: U.S. Geological SurveyProfessional Paper 1213, 93 p., 17 plates.Brabb, E.E., and Hanna, W.F., 1981, Mapsshowing aeromagnetic anomalies, faults,earthquake epicenters, and igneous rocksin the southern San Francisco Bay region,California: U.S. Geological SurveyGeophysical Investigations Map GP-932, 6p., 3 sheets, scale 1:125,000.Brabb, E.E., and Pampeyan, E.H., 1972,Preliminary map of landslides in SanMateo County, California: U.S.Geological Survey Miscellaneous FieldStudies Map MF-344, scale 1:62,500.______1983, Geologic map of San MateoCounty, California: U.S. GeologicalSurvey Miscellaneous Investigations MapI-1257-A, scale 1:62,500.Brabb, E.E., Clark, J.C., and Throckmorton,C.K., 1977, Measured sections ofPaleogene rocks from the California CoastRanges: U.S. Geological Survey Open-File Report 77-714, 113 p.Brown, R.D., Jr., 1972, Active faults, probableactive faults, and associated fracturezones, San Mateo County, California:U.S. Geological Survey MiscellaneousField Studies Map MF-355, scale1:62,500.Burtner, R.L., 1959, Geology of the upperCrystal Springs Reservoir-Cahill Ridgearea, San Mateo County, California:Stanford, Calif., Stanford University,School of Mineral Science Report, 42 p.,scale 1:24,000.California Department of Water Resources,1967, Evaluation of ground waterresources, South Bay-App. A, Geology:California Department of Water ResourcesBulletin 118-1, 153 p.California Division of Mines and Geology,1965, Potassium-argon age dates for someCalifornia localities: California Divisionof Mines and Geology Mineral InformationService, v. 18, no. 1, p. 16.

11Clark, J.C., 1966, Tertiary stratigraphy of theFelton-Santa Cruz area, Santa CruzMountains, California (abs.): DissertationAbstracts, Section B, Science, andEnglish v. 27, no. 4, p. 1184B.______1968, Correlation of the Santa CruzMountains Tertiary-Implications for SanAndreas history, in Conference onGeologic problems of San Andreas faultsystem, Stanford, Calif., 1967, Proc:Stanford University Publications,Geological Science, v. 11, p. 166-180.______1970, Geologic map of the Davenportarea, Santa Cruz County, California: U.S.Geological Survey Open-File Report,scale 1:24,000.______1981, Stratigraphy, Paleontology, andGeology of the Central Santa CruzMountains, California Coast Ranges: U.S.Geological Survey Professional Paper1168, 51 p., 2 plates, scale 1:24,000.Clark, J.C., and Brabb, E.E., 1978,Stratigraphic contrasts across the SanGregorio fault, Santa Cruz Mountains,West-central California: CaliforniaDivision of Mines and Geology SpecialReport 137, p. 3-12.Clark, J.C., Brabb, E.E., Greene, H.G., andRoss, D.C., 1984, Geology of Point ReyesPeninsula and implications for SanGregorio fault history in Crouch, J.K., andBachman, S.B., eds., Tectonics andsedimentation along the Californiamargin: Pacific Section, Society ofEconomic Paleontologists andMineralogists, v. 38, p. 67-86.Classen, J.S., 1959, Geology of a portion of theHalfmoon Bay quadrangle, San MateoCounty, California: Stanford, Calif.,Stanford University, M.S. thesis, scale1:21,000.Cummings, J.C,., 1960, Geology of theLangley Hill-Waterman Gap area, SantaCruz Mountains, California: Stanford,Calif., Stanford University, Ph.D. thesis,scale 1:24,000.Cummings, J.C., Touring, R.M., and Brabb,E.E., 1962, Geology of the northern SantaCruz Mountains, California: CaliforniaDivision of Mines and Geology Bulletin181, p. 179-220, scale 1:48,000.Curtis, G.H., 1989, Berkeley Hills in C.Wahrhaftig, ed., Geology of San Franciscoand vicinity, 28th International GeologicalCongress Field Trip Guidebook T105:American Geophysical Union,Washington, D.C., p. 47-52.Curtis, G.H., Evernden, J.F., and Lipson, J.,1958, Age determination of some graniticrocks in California by the potassium-argonmethod: California Division of Mines andGeology Special Report 54, 16 p.Darrow, R.L., 1963, Age and structuralrelationships of the Franciscan Formationin the Montara Mountain quadrangle,California: California Division of Minesand Geology Special Report 78, 23 p, mapscale about 1:35,000.Dibblee, T.W., Jr., 1966, Geology of the PaloAlto quadrangle, Santa Clara and SanMateo Counties, California: CaliforniaDivision of Mines and Geology Map 8,scale 1:62,500.Dickinson, W.R., 1997, Overview: Tectonicimplications of Cenozoic volcanism incoastal California: Geological Society ofAmerica Bulletin, v. 109, p. 936-954.Ellen, S.D., and Wentworth, C.M., 1995,Hillside materials and slopes of the SanFrancisco Bay Region, California: U.S.Geological Survey Professional Paper1357, 215 p., 7 plates, scale 1:125,000.Esser, R.W., 1958, The reconnaissancegeology of a part of the Woodsidequadrangle northeast of SkylineBoulevard, San Mateo County, California:Stanford, Calif., Stanford University, M.S.thesis, Scale 1:24,000.Fox, K.F., Jr., Fleck, R.J., Curtis, G.H., andMeyer, C.E., 1985, Implications of thenorthwestwardly younger age of thevolcanic rocks of west-central California:Geological Society of America Bulletin,v. 96, p. 647-654.Glen, William, 1959, Pliocene and LowerPleistocene of the western part of the SanFrancisco Peninsula: CaliforniaUniversity Publications, GeologicalScience, v. 36, no. 2, p. 147-197, scaleabout 1:44,000.Graham, J.J., and Church, C.C., 1963,Campanian Foraminifera from StanfordUniversity campus: Stanford UniversityPublications in Geological Sciences, v. 8,no. 1, 106 p.Graymer, R.W., Jones, D.L., and Brabb, E.E.,1994, Preliminary geologic mapemphasizing bedrock formations in ContraCosta County, California: A digitaldatabase: U.S. Geological Survey Open-File Report 94-622.Graymer, R.W., Jones, D.L., and Brabb, E.E.,1995, Geologic map of the Hayward faultzone, Contra Costa, Alameda, and SantaClara Counties, California: A digital

12database: U.S. Geological Survey Open-File Report 95-597.Hall, C.A., Jr., Jones, D.L., and Brooks, S.A.,1959, Pigeon Point Formation of LateCretaceous age, San Mateo County,California: American Association ofPetroleum Geologists Bulletin, v. 43, no.12, p. 2855-2859, scale about 1:175,000.Hall, N.T., 1965a, Petrology of the typeMerced Group, San Francisco Peninsula,California: California University, M.A.thesis, 127 p.______1965b, Late Cenozoic stratigraphybetween Mussel Rock and FleishhackerZoo, San Francisco Peninsula, inGuidebook for Field Conference 1,Northern Great Basin and California-International Association of QuaternaryResearch, 7th Congress, U.S.A., 1965:Lincoln, Nebr., Nebraska Academy ofScience., p. 151-158.Helley, E.J., and Graymer, R.W., Quaternarygeology of Alameda County, and parts ofContra Costa, Santa Clara, San Mateo,San Francisco, Stanislaus, and SanJoaquin Counties, California: A digitaldatabase: U.S. Geological Survey Open-File Report 97-97.Imbrie, J., Hays, J.D., Martinson, D.G.,McIntyre, A., Mix, A.C., Morley, J.J.,Pisias, N.G., Prell, W.L., and Shackleton,N.J., 1984, The orbital theory ofPleistocene climate: Support from arevised chronology of the marine d18Orecord in Berger, A.L., and others, eds.,Milankovitch and climate, Part 1: D.Reidel Publishing Company, p. 269-305.Jack, R.N., 1969, Quaternary sediments atMontara, San Mateo County, California:Berkeley, Calif., California University,M.A. thesis, 131 p., scale 1:10,000.Johnson, A.M., and Ellen, S.D., 1968,Preliminary evaluation of the interactionbetween engineering development andnatural geologic processes on the Bovetproperty, Town of Portola Valley,California, with a section on the SanAndreas fault by William R. Dickinson:Report prepared for Town of PortolaValley, California, map scale about1:2400.Jones, D.L., Graymer, R., Wang, C., McEvilly,T.V., and Lomax, A., 1994, Neogenetranspressive evolution of the CaliforniaCoast Ranges: Tectonics, v. 13, p. 561-574.Kistler, R.W., and Champion, D.E., 1997,Granitoid intrusive suite in the Saliniancomposite terrane of coastal California(abs.): Geological Society of AmericaAbstracts with Programs, v. 29, n. 6.Laird, R.T., and others, 1979, Quantitativeland-capability analyses: U.S. GeologicalSurvey Professional Paper 945, 115 p.Lajoie, K.R., Helley, E.J., Nichols, D.R., andBurke, D.B., 1974, Geologic map ofunconsolidated and moderatelyconsolidated deposits of San MateoCounty, California: U.S. GeologicalSurvey Miscellaneous Field Studies MapMF-575, scale 1:62,500.Lawson, A.C., 1914, Description of the SanFrancisco district: Tamalpais, SanFrancisco, Concord, San Mateo, andHayward quadrangles: U.S. GeologicalSurvey Geological Atlas, Folio 193, scale1:62,500.Lindquist, T.A., and Morganthaler, J.D., 1991,Radiometric ages of rocks in the SanFrancisco-San Jose quadrangles,California: Calif. Div. of Mines and Geol.Map No. 5, scale 1:250,000.Mack, J.E., 1959, Reconnaissance geology ofpart of the Woodside quadrangle, SanMateo County: Stanford, Calif., StanfordUniversity, M.S. thesis, scale 1:24,000.McLaughlin, R.J., 1969, The Franciscan seriesand Eocene(?) rocks west of San Jose,San Carlos and Belmont, California: SanJose, Calif., San Jose State Collegereport, scale 1:12,000.McLaughlin, R.J., Sliter, W.V., Sorg, D.H.,Russell, P.C., and Sarna-Wojcicki, A.M.,1996, Large-scale right-slip displacementon the East San Francisco Bay Regionfault system, California: Implications forlocation of late Miocene to PliocenePacific plate boundary: Tectonics, v. 15,p. 1-18.Montgomery, D.R., and Jones, D.L., 1992, Howwide is the Calaveras fault zone? -Evidence for distributed shear along amajor fault in central California:Geology, v. 20, p. 55-58.Naeser, C.W., and Ross, D.C., 1976, Fission-track ages of sphene and apatite ofgranitic rocks of Salinian block, CoastRanges, California: Journal of Research,U.S. Geological Survey, v. 4, no. 4, p. 415-420.Pampeyan, E.H., 1970a, Geologic map of thePalo Alto 7.5-minute quadrangle, SanMateo and Santa Clara Counties,California: U.S. Geological Survey Open-File Report, scale 1:12,000.

13______1970b, Geologic map of the RedwoodPoint 7.5-minute quadrangle, San MateoCounty, California: U.S. GeologicalSurvey Open-File Report, scale 1:12,000.______1993, Geologic map of the Palo Altoand part of the Redwood Point 7.5-minutequadrangles, San Mateo and Santa ClaraCounties, California: U.S. GeologicalSurvey Miscellaneous Investigations MapI-2371, scale 1:24,000.______1994, Geologic map of the MontaraMountain and San Mateo 7.5-minutequadrangles, San Mateo County,California: U.S. Geological SurveyMiscellaneous Investigations Map I-2390,scale 1:24,000.Sarna-Wojcicki, A.M., 1976, Correlation oflate Cenozoic tuffs in the central CoastRanges of California by means of trace-and minor-element chemistry: U.S.Geological Survey Professional Paper 972,30 p.Sarna-Wojcicki, A.M., Bowman, H.W., andRussell, P.C., 1979, Chemical correlationof some late Cenozoic tuffs of northernand central California by neutronactivation analyses of glass andcomparison with X-ray fluorescenceanalysis: U.S. Geological SurveyProfessional Paper 1147, 15 p.Sarna-Wojcicki, A.M., Lajoie, K.R., Meyer,C.E., Adam, D.P., and Rieck, H.J., 1991,Tephrochronologic correlation of upperNeogene sediments along the Pacificmargin, conterminous United States, inMorrison, R.B., ed., Quaternary nonglacialgeology; Conterminous U.S.: Boulder,Colorado, Geological Society of America,The Geology of North America, v. K-2.Schlocker, Julius, Pampeyan, E.H., andBonilla, M.G., 1965, Approximate trace ofthe main surface rupture in the SanAndreas fault zone between Pacifica andthe vicinity of Saratoga, California,formed during the earthquake of April 18,1906: U.S. Geological Survey Open-FileReport, scale 1:62,500.Taylor, Eric, 1980, Syndepositionalmagmatism within the Vaqueros (?)formation (upper Oligocene - lowerMiocene) of Pescadero State Beach andPunta A�o Nuevo, San Mateo County,California, in Garrison, R.E., and others,eds., Geology and tectonics of the CentralCalifornia Coast region, San Francisco toMonterey, Volume and Guidebook:Bakersfield, Calif., Pacific Section,American Association of PetroleumGeologists, p. 57-70.Thomas, R.G., 1951, An example of reintrusionof serpentine: American GeophysicalUnion Transactions, v. 32, no. 3, p. 462-465, scale about 1:37,500.Touring, R.M., 1959, Structure and stratigraphyof the La Honda and San Gregorioquadrangles, San Mateo County,California: Ann Arbor, Mich., UniversityMicrofilms, 228 p.Turner, D.L., 1970, Potassium-Argon dating ofPacific Coast Miocene ForaminiferalStages, in Bandy, O.L., ed., Radiometricdating and Paleontologic zonation:Geological Society of America SpecialPaper 124, p. 91-129.Weber, G.E., and Lajoie, K.R., 1980, Map ofQuaternary faulting along the San Gregoriofault zone, San Mateo and Santa CruzCounties, California: U.S. GeologicalSurvey Open-File Report 80-907, scale1:24,000.