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INTRODUCTION 	 SHEET20F 2 

This ma p oresents preliminary information about one asp ect of the physica l environment necessary to sound land-use Man's activities can alter natural physical processes in many '!lays. Simple acts such as overwati!ring a lawn or 

pl anning -- the nature and distribution of surficial deposits. Uecause surficia l deposits are corrrnon and well developed placing a septic tank drainfield in ground that is marginally stable may weaker> the bedroc k and surficial materials 
i n much of the bay region, it i s useful to know how and why they have formed, as well as what propert ies they possess. enough to induce landsliding. Relatively stable areas may be made unstable as a result of construction activities 
\~hen maps like this are used in comb i nation with other types of environmental infor11ation, such as data on soils, bed­ that involve cutting or oversteepening of natural slopes. Engineers, builders, conservatiOnists, and others concerned 
rock geology, slopes, vegetation, cl imatic variation, seismic response , and hydrology, it should be easier to arrive at with land use must evaluate t he potential effects of all types of development, and maps that show the nature and 
sound decisions regarding the physical aspec t s of land use. Th e U.S. Geological Survey i s studying many of thPsP distribution of surficial deposits should provide much of thP hasic information they neerl. 
factors . in the bay region and hopes to provide the cO!Mlunity with much of the required information as part of its 
San Francisco Bay Region Study i n cooperation with the Department of Housing and Urban Development. This map, then, sho'IIS the cumulat i ve effects of various processes that have yielded surfi cial deposits up to the 

time the photographs used for photointernretation were taken. It does not indicate directly areas where processes 
The representatio n of surficial deposits on this map reflects the way in ll'hich a geologist, working exclusively will be most active, nor does it show the rate at which they will ooerate. However, kno1-i1edge of the history of 

~1ith aerial photographs, ~ interpreted the origin of various elements of the present landscape. The di:!posits shown herro geologic events is a key to understand i ng and predicti ng t he evolution of an area, even where man's activities signifi ­
have not been exam i ned in the f ield. Hm~ever, by viewinq overlapoing vert ical aerial photographs through a stereoscope, cantl y chan ge the character of t he Tand. Al roost all new lands l ides, for example, o~cur in areas with a history of 

t he geologist sees a three-dimensional reli-ef model of the ground surface and can study and interpret the origins of landslide activity.

landforms with considerable ease. In fact, for mapping surficial deposits, particularly in reconnaissance-type studies, 

photointerpretation has advantages over both ground observations and laboratory studies of surficia l materials. Of Note: A few landslide 	deposits and 9eoloq i c contacts have been . taken from earl i er reports by Radbruch (1957, 1969) 
course, better information can be provided when all aspects of the study are integrated. These preliminary photo­ and Radbruch and Weiler (1963) without notation on this map; see these reports for additional geolog ic
interpretation maps are only the first stage in a detailed study nf surficial deposits in t he bay region, but they 

information about this area.should provide land-use planners with imnediate l y useful information about the regional distribution of landslide and 

other surficial deposits. 


EXPLANATION 
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Landslide deposit approximatel.y 200-500 feet Landslide deposit larger than approximately Alluvial deposits Al luvial terrace 	deposits Co 11 uvi a 1 deposits and 	 Marshland deposits /~erritt sand
in longest 'dimension. Queried where identi ­ 500 feet in longest dimension. Que~i ed 	 (boundaries dashed and alluvial fan denosits 	 Bedrock
fication uncertain, Arrow indicates general where identification uncertain. Arrows queried where uncertain) 	 Artificial fill (que ri ed where identification uncertain)
direction of downslope movement and is posi­ indicate general direction of downslope

tioned over location of deposit. movement. Highway, railroad and canal fills corrpos cd of
Irregularly stratified, poorly consolidated Irregularly stratified alluvial deposits of Colluvial depos i ts: unstratified or poorly Al l uvial hn deposits: irregu l arly Stratified organic-rich fine-grained ents Beach or nearshore deposit of rock and surficial deposits de.rived f rom 	

Igneous, metamorphic, and se di me nt ary rocks sedi m	 nea rby deposits of mud, silt, sand, and gravel clay-sized material, silt, sand, and gravel stratified,unconsolidated to poorly · stratified, unconsolidated to poorly 	 of various ages, phys ica1 prope r·ri es, and 
deposited around the mar9in_s of San Francisco slightly clayey, silty sand. 	 cuts or quarries; only large fill areas aredeposited in stream and river beds and on that underlie horizontal to gently inclined consolidated deposits composed of consolidated, fan-shaped accu .Tflulations 	 engineering characteristics. Areas notshown on-the map.adjoining flood plains, Alluvial deposits flat surfaces that are adjacent to but above f resh and weathered rock fragments, of water- laid sedi ment formed 1~here Bay. Primarily soft mud and silt, with 	some Shown as mapped by Radbruch .shown on the map as covered with surficial 

D~bris composed of fresh and weathered rock fragments, sediment, colluvial material, and artificial less than about 200 feet wide, common along 	 soil, sediment, or irregular rnixtures shel l , peat, sand, and gravel layers. (1957, 1969); see her reports deposits probably ·contain bedrock eitherthe Present streambeds or vall ey floors. narrO'II canyons emerqe onto more gently­
f~ll, or an.y.combinations thereof, that has been transported dovmslope by falling, sliding, rota- smaller streams, generally have not been These deposits are generally not present of these materials, that accumul ate sloping va ll ey f l oors. The fan sedi­ Generally form marshy or swampy areas at or for additional data on this exposed at the surface or mant led by a 
t.~onal.slumplng, or flowing. Landslide deposits smaller than approximately 200 feet in longest mapped; where colluvial deposits are adja­ sites of sedimentation, but represent older near the foot of a slooe or cliff bv rrents are composed of mud, si1t, clay, near sea level; commonly inundated during high unit. thin veneer of surficial depositsJ most 
d~mens1on are not shown on the map. Complex landslide deposits, which result f rom combinations of cent to such narrow strips, the alluvial levels of stream deposition and erosion that slow downslope movement of surficia·l and gravel deposited by streams and tides or floods where unprotected by arti f i ­ cormmnly colluvial material. The bedrock 
d1fferent types of downslope movement, are perhaps the most common type of landslide deposit in the deposits have been included within them. have been abandoned as the stream continued material predominantly by the action thin wa·ter-rich mudfl01•1s. These 	 is comnonl y weathered to a considerable

cial levees. Grade shoreward into alluvialIncludes older and younger alluvial fan to erode downward. Some areas may consist of gravity, but assisted by running deposits comnonly grade upslope into 	 depth, so that there is a gradual change
par t icular,.materials 	 shorewardb~y region. In near the head of landslide deposits typically move in a deposits that form broad, extensive, gently only of flat strean-cut surfaces eroded into water t hat is not concentrated into colluvial deoosits, and may be inter­ deposits, with boundary from Nichols 	 downward from highly weathered organic­

d1fferent manner than matenals at the toe. The landslide deposits shown on this map have not been sloping surfaces composed of coalesced large bedrock without alluvial deposits on them; channels. Colluvial deposits have bedded with them. and Wright (1971). rich soi 1 to fresh beiJrock. Thus, many of 
classified accordin9 to e1ther type of movement or type of material. The deposits vary in appe.ar­ alluvial fans that border upland areas. t hese areas cannot be easily distinguished been mapped only where they form a the small landslide deposits and some of 
ance from clearly d1scern1ble, larqely unweathered and uneroded topographic features to indistinct, Deposition is continuing on the younger from true terrace deposits by photointerpre­ distinct apron near the base of ~late: because of the difficulties in the large landslide deposits that are 
highly weathered and eroded features recognizable only by their characteristic topoqraphic tonfiqu­ parts of these fan complexes as well as in tation. slooes, or fill and flatten canyon, -- distinquishino alluvial fan deposits shown on the map to l ie within bedrock 

the major alluvial channels that cut a~ross ravine,and valley bottoms . Co l .luvial from f dn-s hapi:!d colluvial deoosits 	 areas probably 1nvolve only materialrations. The t"ime of formation of the mapped landslide deposits ranqes from possibly a few hundred 
the fan surfaces. deposits are nrobably formin(l on on aerial photographs, the two units 	 derived from 1~eathered bedroc k and other

thousand.years ago to 1968. No landslide deposits that formed since 1968 are shown. The thickness almost every s l one in the Bay region-­ have not been distinguished on th i s 	 coll uvial material. 
of the landslide deposits may vary from about 10 feet to several hundred feet. The larger deposits 	 morehovJever, only the thicker and 	 map. 
are g~nerally thickest; many small deposits may be very thin and may involve onlY surficial 	 extensive accumulations that are 
matenals. 	 recognizable on aerial nhotograpfJs 


have been manned. In some narrow 

stream valleys, colluvial deposits 

include alluvial deoosit.s. ColltJVialAPPENDIX 	 depos its may move downslope along the 

axes of ravines and form fan - shaoed 

deposits where they emerqe onto more 

gent l y s l oping valley floors.
These illustrati ons show the nomenclature user! t.o rlescrihe landslide deposits and four common types of landslide 


deposits found in the San Fr ancisco Bay region. 


CHARACTERISTICS OF SURFICIAL DEPOSITS RELEVANT TO LAND-USE PLANNING 

General background: T~e landslide deposits shown on the map may or may not be continuously or intermittently moving at the present terrace. The lowest terrace deposit may still be subject to periodic flooding and sediment deposition, inasmuch as 
The physica l properties and enginee r ing characteristics of the mapped surficial deposits can be inferred from know­ time, The potential for continued movement varies greatly and depends on many factors, including the age of the complete abandonment by the stream cannot be determined by photointerpretation.

ledge of the geologic processes that formed them. Thus, with the infonnation nrovided by this map, preliminary evalua­ deposits and their previous histories of activity. Some depos-its may pose no problems for many types of development,
tions of the significance of the materials and processes with regard to land-use decisions can be made. while development on others may offer serious problems. Most landsliding takes place in areas where landsliding has 

Colluvial de osits and small alluvial fan de osits:occurred before, and old landslide deposits arc comnonly reactivated by either natural or artifi cial- mea ns. The
Landslide deposits: 	 o uv1a epos1ts genera yare eas1 y ero ed and excavated; they will probably compact under loading and maymaterials "that fonn landslide deposits may be so broken up and disturbed that landsliding may easily recur, especially 

move 	 springscontinue to slowly downslope~ particularly the steeper parts. They may be water-bearing, with smallLandslides occur when t he pull of gravity on earth materials overcomes their internal strength and frictional 	 if slope ang l es or moisture contents are changed. Landslide deposits are characterized by (1) small i solated ponds·,
resistance to downslope movement. Slope stability is affected by (1) type of earth materials--unconsolidated, soft 	 associated with some. Grading (road construction, etc.), particularly when it results in steeper slopes, may acceler­lakes, and other closed depressions; {2) abundant natural springs; (3) abrupt and irregular changes in s.lope and 

ate the rate of downslope movement and-produce landslide deposits.sediments or surficial deposits will move downslope easier than consolidated, hard bedrock; (2) structural proper­	 drainage pattern; (4) humnocky irregular surfaces; {5) smaller landslide deposits that are colllllonly youn~er and form 
ties of earth materials--the orientation of the layering of some rocks and sedi ments relative to slope directions, within older and larger landslide deposits; (6) steep, arcuate scarps at the upper erlge of the deposit; (7) i rregular
as well as the extent and type of fracturing and crush i ng of the materials, will affect landslide potential; .(3) 	 Small alluvial fan deposits range in character from sand s and gravels deposited by streams to finer grained clay­soil and vegetation patterns; (8) disturbed vegetation; and (9) abundant flat areas that m·ight appear suitab le as 
steepness of slopes--landslides occur more readily on steeper slopes; (4) water--landsl i ding is generally more 	 In be noted inthe.smaller deposits. rich accumulations deposited by mudflows . Some fans include abundant colluvial material, while otherS contain onlyconstruction sites. general, fewer of these characteristics wi ll 	 Detailed
frequent in areas of seasonally high raihfall, because the addition of water to earth materials commonly decreases 	 alluvial sediments. As a result, porous and permeable gravel-rich layers may alternate with impermeable clay-richground studies, of course, are required for prediding the future behavior of landslide deposits under changing 
their resistance to sliding; water decreases cohesive forces that bind clay minerals together, lllbricates surfaces 	 layers; the deposits may be a good shallow source of water. Fan deposits are generally easy to excavate and not veryconditions.
along which slippa ge may occur, adds weight to surficial deposits and bedrock, reacts with some clay minerals, 	 resistant to erosion. Flooding and considerable erosion of the fans can be expected during periods of heavy rainfal l . 

Nomenclature of parts of a landslide (from Eckel, 1958): 	 causing volume chanoes in the material, and mixes with fine-grained unconsolidated materials to produce wet, Natural slopes are normally stable, althoug h stream undercutting can produce · streambank failure, and some compaction 
unstable slurries; (5) ground s haking--strong shaking duri ng earthquakes can jar and loosen bedrock and surficial Alluvial deposits: or local subsidence of the fan surface may take place. 
materials, thus making them less .stable; (6) type of vegetation--trees with deep penetrating roots tend to hold The surfaces of these deposits generally are relatively flat or gently sloping, with finer grained sediments 
bedrock and surficial deposits together, thereby increasing ground stability; (7) proximity to areas undergoing deposited on flood plains surr.ounding the active stream channels. Excellent soils suitable for diverse agricultural r~arshland deposits: 
active erosion--rapid undercutting and downcutting along stream courses and shorelines makes slopes in these areas activities are found on many older flood plains. These deposits may be water bearing, are conmonly porous and per­ The soft, unconsolidated muds deposited along the margins of San Francisco Bay have some unique characteristics 
particularly susceptib l e to landsliding. meable, and may compact slightly upon l oading. In larger drainage basins, they may be excellent shallow sources of that pose serious problems to development and construction. These characteristics have been discussed at some 

They are to excavate, with pebble- and cobb l e - rich 	 l ength by several writers, and the reader is referred to the following for additional information:All the natural factors that promote landsliding are present in the bay region. In addit i on. man has at times water and of construction aggregate. probably easy 	 layers 
locally abundant. 	 the active stream channeldecreased the potential for slope failures by leveling slopes, building retaining walls at the base of slopes, planting 	 The surface may be subject to flooding seasonally or less frequently; 
may alter its course gradually over a long period of time or rapidly during flooding. Migration of the channel can 	 (1) Goldman, H. B., ed., 196g, Geologic and engineering aspects of San Francisco Bay fill: California Div.trees or seeding forests, as well as practic i ng soil conservation. However, other of his activities have increased t he 
result in erosion, undercutting, and 	 or fall the stream Mines and Geology Spec. Rept. 97, 130 p. potentia l for s l ope fa il ures, including increasing slope angles for road or building construct i on; adding water to 	 failure of the stream banks if the bank edges slump off into 
channel. (2) Mitchell, J . K., 1g53, Engineering properties and problems of the San Francisco Bay mud: California 	Div.marginally stable slopes by watering la1~ns, improperly handling rain-water runoff and c hoosing poor sites for septic 

Mines and Geoloq,v Spec. Rept. 82, p. 25-32.tank drainfields; adding to the weight of marginally stable slopes by bui l ding s tructures as well as by adding fill for 
(3) Nichols, D. R., and Wright, N. A., 1g71, Preliminary map of historic margins of marshland, San Franciscofoundations; and removing natural vegetation. Thus, slope failure, a natural phenomenon that has occurred throughout 	 Alluvial terrace deposits: . Bay, California: U.S. t;eol. Survey open-file map, scale 1:125,000.the bay region in the past, may be aggravated by improper land use . lhese depos1ts have many of the characteristics of alluvial deposits. However, because they are older and l 1e (4) Trask, P. D., and Rolston, J. W., 1951, Engineering geology of San Francisco Bay, California: Geol. Soc. 

well above present stream level, they probably contain less water and may be rrore consol1dated than alluv1al depos1ts. America Bull., v. 62, no. g, p. 1079¥lll0.
The terrace deposits may be subject to slope failures, part1cularly where adJacent streams undercut the edges of the 

SUGGESTIONS FOR MAP USERS FACTORS AFFECTING MAP ACCURACY 

Planning departments and developers: Date of photography: 	 Urba nization: 
The density of landslide deposits is a crudf' measure of the importance of slope failure as an erosional proc ess Modifications of the landscape that have occurred since the date of the aerial photographs were .taken are not Surf1cial geologic features can be obscured in urbanized areas by (l) modification of the natural landscape by

and, therefore, a measure of the overall slope stability of an area. However, this map cannot be used to detennine the shown on this map. Thus, landslide deposits and large artificial fills that postdate the photography are not grading (leveling, cutting, filling, or terracing), and (2) man-made structures that cover the natural land surface. 
probability of future landsliding, primarily because geologic and climatic changes during the past few hundred thousand delineated, although some of the topographic base maps were photorevised in 1968 and do show the extent of urbani­ Less than 15 percent of the area inc l uded in this ma p has been ex t ensively urbanized. 
years have altered s l ope stability and because the map does not provide detailed information regarding the composition zation to that date. 

and type of movement of individ ual l andslide deposits. Therefore, the map should not be used as a substitute for Prob l ems in interpretation:

deta i 1 ed site i nves ti gati ons by engineering geo l ogists and soi 1 s engineers; areas susceptible to 1 ands 1 ide activity Scale of ma8s and photography: . Mapp1ng of surficial deposits - by photointerpretation alone presents a number of difficult problems, some of 

should be carefully studied before any deve l opment. Landsl1de and other surficial deposits less than about 200 feet long are not shown because they are too small wh1ch can be resolved only through field checking . Problems tha t are especially difficult include: (1) distin­


to be clearly identified on the photographs or clearly portrayed on the topographic base map. In addition, no guishing terrace-shaped slump-type landslide deposits from alluvial terrace deposits where both are l ocated adjacent
Geologists and engineers: attempt has been made to show the numerous small areas covered by artificial fill along highways, railroads and to stream courses; (2) recognizing bedrock cropping out beneath surficial deposits, es pecially where a cree k or 

This map has been prepared to provide a regional con t ext for interpreting detailed site investigations and s hould airstrips, in cemeteries, in populated and farming areas, or near quarries and mines, even though some are more stream ~as cut down t~rough the ?V~rlying s~rficial deposits to expose bedrock along the streambed; (3) determining
be used in conjunction with slope maps, bedrock geo l ogy maps, soi l s maps, and other available information. It is not than 200 feet in longest dimension. boundanes between adJacent surf1c1al depos1ts that laterally grade into or interfinger with one another withoutDebris slide: incoherent or broken masses of rock 	 Earthflow: colluvial materials that roove downslope

and other debris t hat ffiove 1n a manner similar to a viscous fluid. intended as a substitute fo r site investigations, and its limitations should be clear Cornnents regarding its useful­	 ~eaving an~ easily discernible topographic boundaries, e.g., the downstream gradation of alluvial terre~ce depos itsdownslone by slid­

ing on a surface that 1mderl ies the derosit. 
 ness and accuracy wou l d be appreciated. Qual it~ of photography: 1nt? alluv1al dep?sits; (4) .recognizing landslide deposit boundaries--whereas the upslope boundary is comnonly 

T e accuracy of the map· varies direct l y ,with the clarity and contrast of the aerial photographs used. Accord­ def1ned by an eas1ly recogn1Zed scarp, the toe or downslope boundary is seldom well defi ned and is difficult to 
Home buyers: ingly, haze, cloud cover, or poor sun angles make photointerpretation more difficult; also, the steepness of the loca t e exactly; (5) recognizing stable masses of bedrock within landslide deposits, especially where the bedrock 

Areas with relatively low densities of l andsliM deposits probably have good slope stability compared with areas topography and the location and extent of shaded areas affect the usefulness of individual photographs. In general, may appear only as a large block within the surrounding landslide depos i t; ana (6) distingllishing between irregular
with high densities of l andslide depo.sits. However, landslide deposits less than 200 feet long have not been mapped, however, the photographs used to prepare this map are of excellent quality. or hulmlocky topography caused either by vari ations in the erosional resistance of bedrock or by the erosion of 

and the scale of this map is such that individual buildings cannot be prec i sely located. In fact, areas mapped a s landslide deposits. 

landslide deposits are not necessarily less stable than adjacent areas. The map , therefore, shou l d not be used as a Forest cover: 

substitute for a report by an engineering geologist or soi 1 s engineer, because deta i l_ed site i nvesti ga tions are Surficial deposits may be difficult to recognize in forest areas, so that suCh areas may be mapped less accu­

necessary for judgments about t he slope stab i lity of indiv i dual areas. In addition, other types of surficial deposits rately than grass-covered areas. M3ny l andslide deposits may be impossible to recognize on slopes tovered with 

may pose construction problems and require investigation. dense stands of tall trees. Less than 15 percent of the area included in this map is densely forested . 
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Geology of the map areaPHOTO COVERAGE Geology of the San Francisco Bay region Genera 1 references on 1 ands 1 ide deposits 
Six series of vertical aerial photographs taken for the U.S. Geological 

Bailey, E. H., ed . , 1966, Geology of northern Californ ia: Eckel, F. R., ed., 1958, Landlsides and engineering practice:
59 66 Survey (see diagram at left fo·r area of coverage) were used to prepare 	 Case, J. E., 1968, Upper Cretaceous and lower Tertiary rocks, 1967, Approximate location of fault traces and surface California Div. Mines and Geology Bull. 190, 508 p. Highway Research Board Spec. Rept. 29, NAS - NRC 544,

this map: (1) series BUU, scale 1:20,000, taken in July 1939, inc l ud­ Berkeley and San Leandro Hills, California: U.S. Geol. --ruptures within the Hayward fault zone between San Pablo 	 Washingtcn, 232o.c·., o.
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3V-12, 4V- 7 to 4V-23, 4V-64 to 41/-82, 5V-14 to 5V-21, 5V-29 to 5V-41, Ham, C. K., 1952, Geology of Las Trampas Ridge, Berkeley San Francisco Sec., Spec. Pub., l62 p. land-use planning; and resource management: New York, 
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Jenkins, 0. P., ed., 1951, Geologic guidebook of the6V-203; (3) series BUU, scale 1:20,000, taken in April and May 1959, 22, 26 p. 	 --quadrangle, California: U.S. Geol. Survey Map GQ-769, 

San Francisco Bay Count i es: California Div. Mines Leighton, F. B., 1966 , Landslides and hillside development,
66 including photograph numbers llV-84 to llV-87, 12V- 43 to 12V-45, scale 1:24,000. 	 in Engineering geology in southern California: Assoc.Bull. 154, 392 p.12V-54 to 12V-69, 12V-80 to 12V-84, and 13V-66 to 13V-74; (4) series 	 Lawson, A. C., 1914, Description of San Franc i sco, California ""Ei1g. Geologists, Los Angeles Sec., Spec. Pub.,

BUU, scale 1 :20,000, taken in May 1966, including photograph numbers (Tamalpais, San Francisco, Concord, San Mateo, and Radbruch, D. H_, and Case, J. E., 1967, Preliminary geologic Radbruch, D. H., and Wentworth, C. M., 1g71, Estimated p. 149-193. 
4GG-l28 to 4GG-132 and 7GG-7 to 7GG - 14; (5) series GS-CP, scale Kayward quadrangles): U.S. Geol. Survey Geol. Atlas, map and engineer-ing geologic information, Oakland and relatbe abundance of landslides in the San Francisco 
l :23,600, taken in July 1946, including photograph numbers 1-19 to Folio 193, 24 p. vicinity, California: U.S. Geol. Survey open - file map, Bay region, California: U.S. Geol. Survey open - file nap, Sharpe, C. F. S., 1960, Landslides and related phenomena: 
l-20; and (6) series GS-VBZJ, scale 1:30,000, taken in April 1968, scale l :24,000 . scale 1:500,000. Paterson, N. J., Pageant Books, 137 p. 

i ncludl ng photograph numbers 3- 170 to 3-174. In addition, vertical 	 Nichols, D. R., and Wright, N. A., 1971, Preliminary map Schlocker, J., compiler, 1971, Generalized geologic map of Terzaghi, Karl, 1950, Mechanism of landslides, i_n Paige, 	S. !~.,
Slump: coherent or intact masses that move downslope rock that has 	 aeri a 1 photographs taken in ~lay 1970, s ca1 e 1 :80 ,000, were used as a of marshland, Francisco Bay, D. and L. 1963; Preliminary report U.S.Rockfall: moved primarily by falling of historic margins San Radbruch, H., Weiler, M., the San Francisco Bay region: Geol. Survey open-fi le Chm., Application of geology to engineering practice

bv rotational slip on surfaces that underlie as ---t-hrouqh the air . supplement to the larger scale photographs; these photographs are fronr California: U.S. Geol. Survey open-file map, scale on · landslides in a part of the Orinda Formation, Contra map, scale 1:500,000. (Berkey volume): New York, Geol. Soc. America, p. 83-123. 
~1ell as penetrate the l andslide deposit. the series Gs.:.vcMI and include photograph numbers 1-16 to 1-18, ·1-35 1:125,000. Costa County, California: U.S. Geol. Survey open - file 

to 1-39, 1-96 to 1-100, 2- 13.7 to 2-140, and 3-167. 	 35 p. Zarubc, Quido, and Mencl, Vojtech, 1969, Landslides and theirreport, 
cOntrol: Amsterdam, Elsevier Pub. Co., 205 p.Radbruch, D. H., 1957, Areal and engineering geology of the 

Oakland West quadrangle, California: U.S. Geol. Survey U.S. Soil Conservation Service, 1966, Soil Survey, Alameda 
Misc. Geol. Inv. Map I-239.• scale 1:24,000. area, California, series 1961: No. 41, 95 p. 
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