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This map presents preliminary information about the distribution and general character of landslides and LandsTide deposits: General references on landslide deposits
other surficial deposits. When used in combination with other types of information, such as data on soils, Lagds];?es OCEUE“%’V}‘?“ the ‘#Htog gra\{:§yt0n eagth miﬁeriihlo;/ercomes th%’ﬂ'g ?;CHOQ? rgsw‘stance to d?:wnﬂ?pe Date ;fdszzmgraphy’f e Shs - q —— N . . 1al ohot N ok ” i ceten mf sersiral seihal shotogsashs, megls 140,000
. X movement. ope stability is affected by ype of earth materials--unconsolidated, soft sediments or surficia o cations of the landscape that have occurred since when the most recent aerial photographs were taken . X : i . Sims used four ser of v 3 :20, s
Esdzgﬁvgegioggﬁnfgzii;1§§:S::ca§§iﬁoni§é hidrglofy’svzii:azzoi :gd ciima;ﬁ: Zagiagigri(’) itaihgugebei:asteg _ deposits will move downslope easier than consolidated, hard bedrock; (2) structural properties of earth materials--the are not shown on this map. Eckel, E. B., ed., 1958, Landslides and engineering practice: Highway for his work on this map: (1) series ABO, taken in May 1964, including
g g phys ca. asp a use. eSO glc i Y skudy: orientation of the layering of some rocks and sediments relative to slope directions, as well as the extent and type Research Board Spec. Rept. 29, NAS-NRC 544, Washington, D. C., 232 p. photograph numbers 1EE-14 to -25, 1EE-42 to -46, lEE-79 to -87, 1EE-120 to
ing many of these factors as part of its San Francisco Bay Regional Environment and Resources Planning Study of fracturing and crushing of the materials, will affect landslide potential; (3) steepness of slopes--landslides occur Scale of maps and photography: Landslide and other surficial deposits less than about 200 feet long are not shown 2136, 1EE-145 to —162. 1EE-191 to —207. 1EE-216 to -232. 2EE-30 to —46
in cooperation with the Department of Housing and Urban Development. more readily on steeper slopes; (4) water--landsliding is generally more frequent in areas of seasonally high rainfall, because they are too small to be clearly identified on the photographs or clearly portrayed on the topographic base Flawn, P. T., 1970, Environmental geology; conservation, land-use planning, GRELE m ED JEE-97 to -115 2EE-133 to —141. 2EE-156 to -164 JEE-171
) because the addition of water to earth materials commonly decreases their resistance to s1iding; water decreases map. In addition, no attempt has been made to show the numerous small areas covered by artificial fill along high- and resource management: New York, Harper & Row, 313 p. i 0 2% ) " 45. 3EE-105 4 111. 3EE
The representation of surficial deposits on this map reflects the way in which a geologist, working exclusively internal friction between particles, decreases cohesive forces that bind clay minerals together, lubricates surfaces ways, railroads and airstrips, in cementeries, in populated and farming areas, or near quarries and mines, even : ¥ ¥ to -178, 3EE-15 to -31, 3EE-46 to —54,‘3EE-38 to =45, -10 to - L, ’ ‘
with aerial photographs, interpreted the origin of various elements of the present Tandscape The deposits shown here along which slippage may occur, adds weight to surficial deposits and bedrock, reacts with some clay minerals, causing though some are more than 200 feet in longest dimension. -~ P P P P T -143 to -148, 3EE-151 to -157; (2) series CSI, taken in April 1959, includ-
have Tiot been exanined “n Fhe ficld.  Boweyer by viewing overlapping vertical aerial photog;raphs through a stereoscope volume changes in the material, and mixes with fine-grained unconsolidated materials to produce wet, unstable slurries; Leighton, F. 5 » Lan s.ldes. and hlllside deve_opment N SRgIOeeting ing photograph numbers 1V-48 to -64, 1V-94 to -106, 5V-66 to -79, 6V-28 to
the geologist sees a three-dimensional relief model of the ground surface and can study and interpret the origins of (5) ground shaking--strong shaking during earthquakes can jar and Toosen bedrock and surficial materials, thus making . . . . geology in southern Californiar Assov. Engs Beclopists, Les Angeles -30, 6V-9 to -22, 6V-37 to -40; (3) series CSI, taken in March 1959, in-
Tandforms with considerable ease. In fact, for mapping surficial deposits, particularly in reconnaissance-type studies them Tess stable; (6) type of vegetation--trees with degp.penetratmg roots tgnd to t_»o'ld bedrock and surficial dgposits Quality of photography: The accuracy of the map varies directly with the clarity and contrast of the aerial Sec., Spec. Pub., p. 149-193. cluding photograph numbers 5V-23 to -26, 5V-5 to -11; (4) series CSI, taken
photointerpretation has advantages over bo”ch ground observations and 1abor;tory studies of surficial materials. OF # toge‘chelr‘3 thereby increasing ground stabﬂ1’gy; (7) proximity to areas undergmng.act‘tve erosion-irapid undercu'.ct!ng and photographs used. Accordingly, haze, cloud cover, or poor sun angles make photointerpretation difficult. in September 1958, including photographs 1V-77 to -93, 1V-25 to 41,
course, better information can be provided when all aspects of the study are integrated. downcutting along stream courses and shorelines makes slopes in these areas particularly susceptible to landsliding. Also, the steepness of the topography and the location and extent of shaded areas affect the usefulness Sharpe,.C. F. S., 1960, Landslides and related phenomena: Paterson, N. J., )
T . . o . of individual photographs. In general, however, the photographs used to prepare this map are of excellent .
The surficial deposits represented on this map are formed largely from the effects of natural physical and decreglldt}gﬁenact)zgglﬁEc?g:sﬂtgag 3;??3:2;@“?;:,2;?2 a;‘?opgssegﬁi}giﬁhergi}alig?gma.]TIn %d(tj;’hgn, ma2 h?s at t1r1nest_ quality. ’ BT ) ’ g P S = P G et S Frizzell used two series of vertical aerial photographs, scale approx-
chemical processes on soil and rock. However, man's activities can alter these natural processes in many ways. trees or seediﬁg forests, as well as practic)i/ng soil gonset}zva{’:ion Hm?lever othgr ?)f i act?vi?:?gsoha\sreo?flcs:;egsgg %Eg Terzaghi, Karl, 1950, Mechanism of landslides, in Paige, S. M., Chm. imately 1:14,000, for his work on this map: series 3575 taken in June 1973,
i i i 1 i i i i X huilds s 3 : ici i i i i h areas may 24 2 > : > = e : ’ including 4-56 to -103, 4-127 to -150, 4-153 to -177, 5-4 to -46, 5-58 to
Simple acts such as overwatering a lawn or placing a septic tank drainfield in ground that is marginally stable potential for slope failures, including increasing slope angles for road or building construction; adding water to Forent pover: - Seciieis] deposivs commenly yee diffionls ro recogaizs in forest':ed AKESSs 80 that.: Sue . Application of geology to engineering practice (Berkey volume): 4 4 > o s s . s
may weaken the bedrock and surficial materials enough to induce landsliding. Relatively stable areas may be made marginaﬂy s.tab]e s]opes by watering lawns, improperly handling rain-water runoff and choosing poor sites for septic be mapped less accurately than grass-covered areas. Many landslide deposits may l?e 11111)0353_-1)1e to recognlze New York, Geol. Soc. America, p. 83-123. -94, 5-98 to -166, 5-177 to -180, and 5-188 to -195; and series 3594 taken
unstable as the result of construction activities that involve cutting or oversteepening of natural slopes. The i;ankddir:“-’:_\mﬁe]dz; adding to Ehe Vl*ﬁghttoi.margi_?ﬁ”y S;;ab'lefsl.(l)pes by bui]di?g ;tY‘UCtUY“‘-‘S zstwﬁ” as by agdigg f'i:]] for on slipe; covergd with dense stands of tall trees. About 25 percent of the area included in this map is ’ ’ in July 1973, including 1-147 to -163, 1-207 to -212, 1-216 to -220, 2-18
potential effects of all types of development must be evaluated carefully by planners, engineers, builders, con- pundations; and removing natural vegetation. Thus, slope failure, a natural phenomenon that has occurred throughout densely forested. Zaruba, Quido, and Mencl, Vojt&ch, 1969, Landslides and their control: to -25, 2-28 to -39, 2-44 to -55, 2-71 to -75, 2-119 to -162, 2-183 to -202,
servationtists, and others involved with land use decisions in order to avoid or minimize loss of life and destruc- the bay region in the past, may be aggravated by improper land use. Ajzxsterdan’l, Elsevier Pub. Co., 205 p. i—iig Eo —:212(;, 2;5132 5;7—?&8,12;210 to -218, 3-222 to -229, 3-248 to -259,
8 " s . s . . s - o - , a - o - 3
\‘tion wf peapeuty, el M sl Jenfma The TandsTide deposits shown on the map may or may not be continuously or intermittently moving at the present Urbanization: Surficial geologic features can be obscured in urbanized areas by (1) modification of the natural

time. The potential for continued movement varies greatly and depends on many factors, including the age of the

3 : 4 H 2 ! i landscape by grading (leveling, cutting, filling, or terracing), and (2) man-made structures, that cover the § i ddition, vertical aerial photographs, taken in May 1970, scale
. . . : e : deposits and their previous histories of activity. Some deposits may pose no problems for many types of development, pe by & g & g g, & > Geology of the San Francisco Bay region In addition, P graphs, y s THESE ILLUSTRATIONS SHOW, RESPECTIVELY, THE
¥ g lnéspf“zgag:gﬁgg az:gsf;‘}lepﬁg?g}gg‘exsr:gi?g; Szrgagggf\ pr?iezzzz ﬁgitigzgga{;elﬁligcﬂ;f;ﬁégl 3ﬁ23§1350£5§35the while development on others may offer serious problems. Most landsliding takes place in areas where landsliding has natural land surface. Less than 5 percent of the area included in this map has been extensively urbanized. & 1:80,000, were used to supplement the larger scalé photographs; these ! ’ ’
™ will be most active, nor does it show the rate at which they.wﬂ'l operate. However, knowledge of the history of °C§““TE$ b,egore, and]olg }‘?SdShde deposits are commonly reactivated by either natural or artificial means. The ) Bailey, E. H.,, ed., 1966, Geology of northern California: California photographs are series GS-VCMI and include photograph numbers 3-73 NOMENCLATURE USED TO DESCRIBE LANDSLIDE
. geologic events is a key to understanding and predicting the evolution of an area, even where man's activities signifi- T?r gnsesaﬁg?:sfg;mmo?;]tir; gogiggi;tzrza}c’hgﬁgzg brf;ﬁgs#?d:ngeg;ﬁgbsgetgﬁ;rliggﬂ;g;ngyme(l{)e:;;w :gg#;iegsggﬁégﬂy Div. Mines and Geology Bull. 190, 508 p. to -74, 1-122 to -126, 1-174 to ~180, 2-98 to -104, 2-127 to -133, 3-121 DEPOSITS. AND FOUR COMMON TYPES OF LAND
~\\>\\cant1y.change.t}]e character of the land. Almost all new landslides, for example, occur in areas with a history of lakes, and other closed depressions; (2) abundant natural springs; (3) abrupt and irregular changes in slope and SUGGESTIONS FOR MAP USERS ) ‘ to -129. ’
\Vandslide activity. drainage pattern; (4) hummocky irregular surfaces; (5) smaller landslide deposits that are commonly younger and form Danehy, E. A., ed., 1969, Urban environmental geology in the San ) SLIDE DEPOSITS FOUND IN THE SAN FRANCISCO
within older and larger landslide deposits; (6) steep, arcuate scarps at the upper edge of the deposit; (7) irregular Francisco Bay region: Assoc. Eng. Geologists, San Francisco Sec.,
soil and vegetation patterns; (8) disturbed vegetation; and (9) abundant flat areas that might appear suitable as Planning departments and developers: Spec. Pub., 162 p. BAY REGION:
constguctxgr] s1te;. In general, fevyerdof these characteristics will be noted in the_sma]j]ér deposits. Detailed The density of Tandslide deposits is a crude measure of the importance of slope failure as an erosional process
g;gs?ﬁz:‘g ies, of course, are required for predicting the future behavior of landslide deposits under changing and, therefore, a measure of the overall slope stability of an area. However, this map cannot be used to determine the Dwyer, M. J., Noguchi, N., and O'Rourke, J. 0., 1976, Reconnaissance
o d. . Drobab;]hty ?z fugur»]s 1andi1l1)q}rj%, pr;mﬁm]y beiﬁuse gez]ogm 2nd c11rgat;ctch?nge§ gurmg‘the pastdfew PtmlL:ndred thgﬁand photointerpretation map of landslides in 24 selected 7.5-minute
uvial deposits: years have altered slope stability and because the map does not provide detailed information regarding the composition p . ; .
The surfaces of these deposits generally are relatively flat or gently sloping, with finer grained sediments and type of movement of individual Tandslide deposits. Thereforg, the map should not be used as a substitute for quadrangles in Lake, Nap‘a, Solano, and Sonoma (.:gun(t)égs, Gatlferndas
deposited on flood plains surrounding the active stream channels. Excellent soils suitable for diverse agricultural detailed site investigations by engineering geologists and soils engineers; areas susceptible to landslide activity U.S. Geol. Survey Open File Map 76-74, scale 1:24, ‘
activities are found on many older flood plains. These deposits may be water bearing, are commonly porous and per- should be carefully studied before any development.
meable, and may compact slightly upon loading. In larger drainage basins, they may be excellent shallow sources of Jenkins, 0. P., ed., 1951, Geologic guidebook of the San Francisco Bay
water and of construction aggregate. They are probably easy to excavate, with pebble- and cobble-rich layers Geologists and engineers: Counties: California Div. Mines Bull. 154, 392 p.
lTocally abundant. The surface may be subject to flooding seasonally or less frequently; the active stream channel 5 TZis map has been preﬁarizd to provide a rEgion?l context for interpreting detailed site investigations and should
may alter its course gradually over a long period of time or rapidly during flooding. Migration of the channel can e used in conjunction with sTope maps, bedrock geology maps, soils maps, and other available information. It is not : .
re}s/ult in erosion, undercutting, and faﬂgrg of stream banks ifpthe bank egges s1umg or fall off into the stream intended as a substitute for site investigations, and its limitations should be clear. Comments regarding its useful- Radbruch, D. H:’ am,l Wentworth, C. M 5 1971, ESFlmatEd )."813‘:%\7& abundancel
channel. ness and accuracy would be appreciated. of landslides in the San Francisco Bay region, California: U.S. Geol.
Survey open-file map, scale 1:500,000
Alluvial terrace deposits: Home buyers:
These deposits have many of the characteristics of alluvial deﬁ)osits. However, because they are older and lie well Areas with relatively low densities of Tandslide deposits probably have good slope stability compared with areas Rogers, T. H., compiler, 1966, Geologic map of California, Olaf P. Jenkins
above present stream level, they nrobably contain Tess water than alluvial deposits and may be more consolidated. The with high densities of landslide deposits. However, landslide deposits less than 200 feet long have not been mapped, E:iition-——San Jose sheet: California Div. Mines and Geology, scale
s s . . . E . . . o > . N . » ¥
terrace deposits may be subject to slope failures, particularly where adjacent streams undercut the edges of the deposit. and the scale of this map is such that individual buildings cannot be precisely located. In fact, areas mapped as
The Towest terrace deposit may still be subject to periodic flooding and sediment denosition by the adjacent stream, landslide deposits are not necessarily less stable than adjacent areas. The map, therefore, should not be used as a 1:250,000.
inasmuch as complete abandonment by the stream cannot be determined by photointerpretation, substitute for a report by an engineering geologist or soils engineer, because detailed site investigations are X IBpIVERSE
necessary for judgments about the slope stability of individual areas. In addition, other types of surficial deposits Schlocker, J., compiler, 1971, Generalized geologic map of the San Francisco TRANSVERSE
Colluvial deposits and alluvial fan deposits: may pose construction problems and require investigation. Bay region: U.S. Geol. Survey open-file map, scale 1:500 ,000 , RADMLR'DGES
CoTTuvial deposits generally are easily eroded and excavated; they will probably compact under loading and may
continue to move slowly downslope, particularly the steeper parts. They may be water-bearing, with small springs
associated with some. Grading (road construction, etc.), particularly when it results in steeper slopes, may acceler- Problems in interpretation: Mapping of surficial deposits by photointerpretation alone presents a number of difficult Geology of Vacaville, Mt. Vaca, Lake Berryessa, Davis,
ate the rate of downslope movement and produce landslide deposits. problems, some of which can be resolved only through field checking. Problems that are especially difficult Woodland, and Courtland 15 Minute Quadrangles
include: (1) distinguishing terrace-shaped slump-type landslide deposits from alluvial “terrace deposits where both
Alluvial fan deposits range in character from very thick, extensive, stream-deposited sands and gravels to thin, are located adjacent to stream courses; (2) recognizing bedrock cropping out beneath surficial deposits, especially
small deposits from single mudflows. Some fans include abundant colluvial material, while others contain only alluvial where a creek or stream has cut down through the overlying surficial deposits to expose bedrock along the streambed;
sediments. As a result, porous and permeable gravel-rich layers may alternate with impermeable clay-rich layers; if the (3) determining boundaries between adjacent surficial deposits that laterally grade into or interfinger with one Boyd, H. A., 1956, Geology of Capay quadrangle, California: California Univ.,
gravels are areally extensive, the deposits may be a good shallow source of water. Fan deposits are generally easy to another without Teaving any easily discernible topographic boundaries, e.g., the downstream gradation of alluvial Berkeley, Ph.D. thesis, 201 p.
excavate and not very resistant to erosion. Flooding and considerable erosion of the fans can be expected during terrace dtlapolsjigs 1'2tg a'l]uvial]deposits; (g) recognizing landslide deposit boundaries--whereas the upsiope boundary
periods of heavy rainfall. Natural slopes are normally stable, although stream undercutting can produce streambank is commonly defined by an easily recognized scarp, the toe or downslope boundary is seldom well defined and is . .
failure, and some compaction or Tocal subsidence of the fan surface may take place, difficult to locate exactly; (5) recognizing stable masses of bedrock within landslide deposits, especially where Brown, R D., Jr., 1970: Faults that are hlst?rically active or that: show
the bedrock may appear only as a large block within the surrounding landslide deposit; and (6) distinguishing evidence of geologically young surface displacement, San Francisco Bay
between irregular or hummocky topography caused either by variations in the erosional resistance of bedrock or by region, A progress report: U.S. Geol. Survey open-file map.
Slough deposits: the erosion of Tandslide deposits.

Goudkoff, P. P., 1945, Stratigraphic relations of Upper Cretaceous in Great
Valley, California: Am. Assoc. Petroleum Geologists Bull., v. 29, no.
7, p. 956-1007.

Comparison of this map with 1:24,000-scale photointerpretation landslide mapping done by Dwyer and others (1976)
in the Mt. Vaca 15-minute quadrangle will reveal some differences in Tandsliderinterpretation. Such differences are
common on regional reconnaissance geologic maps, especially those prepared solely on the basis of aerial photographic
interpretations. The differences may arise from a variety of reasons, including scale, date, and quality of photo-
graphy employed, Tocal conditions such as soil moisture and density of vegetative cover, techniques of photographic
interpretation, and the experience of the interpreting geologists.

Soft, unconsolidated mud in abandoned stream channels along the margins of San Francisco Bay have some unique
characteristics that pose serious problems to development and construction,

Emerson, D. O., and Roberts, R. D., 1962, Geologic map of Putah Creek area,
in Bowen, O. E., ed., Geologic guide to the gas and oil fields of
northern California: California Div. Mines and Geology Bull. 181,

map 3.

On landslide maps of the same area that have been prepared by different interpreters, the location of landslide i
boundaries may differ, the classification of individual landslides may differ, and some Tandslides shown on one map Lachenbruch, M. C., 1962, Geology of the west side of the Sacramento Valley,
may be omitted on the other. Geologists using the same data base may differ in their interpretations, and these California, in Geologic guide to the oil and gas fields of northern
differences emphasize the need to recognize the use and Timitations of these maps. The map user should refer to both California: California Div. Mines and Geology Bull. 181.
landslide maps of the Mt. Vaca 15-minute quadrangle, to benefit from two interpretations rather than one. Comparison
of the two maps will reduce the Tikelihood that specific Tandsiides not shown on one of the maps will go undetected Sims, J. D., Fox, K. F., Jr., Bartow, J. A., and Helley, E. J., 1973, Pre-
by the map user. Such a comparison will also provide a means of estimating the certainty with which both interpreters liminary geologic map of Solano County and parts of Napa, Contra Costa,
identified and classified specific Tandslides, Marin and Yolo Counties, California: U.S. Geol. Survey Misc. Field

Studies Map MF-484, scale 1:62,500.

Thomason, H. G., Jr., Olmsted, F. H., and LeRoux, E. F., 1960, Geology,
water resources, and usable ground water storage capacity of part of
Solano County, California: U.S. Geological Survey Water-Supply Paper
1464, 102 p.

Weaver, C. E., 1949, Geology of Coast Ranges immediately north of San
Francisco Bay region, California: Geol. Soc. America Mem. 35, 242 p.
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Debris slide: incoherent or broken masses of rock
and other debris that move downslope by s1id-
ing on a surface that underlies the deposit.

Landslide deposit approximately 200-500 feet Landslide deposit larger than approximately Alluvial terrace deposits

in longest dimension. Queried where identi- 500 feet in longest dimension. Querie (boundaries -dashed and Colluvial deposits and

icati ncertain. Arrow indicates general where identification uncertain. Arrows Alluvial d it o A v ) .

j}igzlggnuof et ol 1 i~ indicati general direction of downslope uvial eposits queried where uncertain) alluvial fan deposits Slough deposits Bedrock

s s 5 movemen R N " 5 & T . s s . : : s

tioned over location of deposit Irregularly stratified, poorly consolidated Iv‘gegu]ar'ly stratified alluvial deposits of Colluvial deposits: unstratified or poorly Alluvial fan deposits: irregularly strati- Stratified carbonaceous fine-grained sediments Igneous, metamorphic, and sedimentary Highway, railroad and canal fills composed of
mud, silt, sand, and gravel in stream and mud, silt, sand, and gravel that underlie stratified, unconsolidated to poorly fied, unconsoTidated to poorly consoli- . 3 in-5 Ri del i A rock and surficial deposits derived from nearby

; . . ; frar- beds aud it adieiaing Fioed plet horizontal to gently inclined flat surfaces consolidated deposits composed of dated, fan-shaped accumulations of dn (Re S, dit i Serrateiy) Sler SELEL S Eooks of pre-Quaterpary mge with warious cuts or quarries; only large fill areas are
_ Debris composed of fresh and weathered rock fragments, sediment, colluvial material, and river beds and on adjoining flood plains. that are adjacent to but above the present fresh and weathered rock fragments, water-laid sediment formed where narrow Primarily soft mud and silt, with some shell, physical properties and engineering shown on the map

artificial fill, or any combinations thereof, that has been transported downslope by falling, Alluvial deposits less than about 200 feet streambeds or valley floors. These deposits organic material, sediments, or ir- canyons emerge onto more gently sloping Peat, sand, and gravel layers. Generally form > characteristics. Areas not shown on the

s11d1r]g, rotatwngﬂ s'Igmp'mg, or flowing. Landslide deposits sma?'lgr than approx1mqte'|y 200 wide, common along smaller streams, gener- are generally not present sites of sedimenta- regular mixtures of these materials valley floors. The fan sediments are marshy or swampy areas at or near sea level; g map as covered with surficial deposits

feet in longest dimension are not shown on the map. Complex landslide deposits, which result ally have not been mapped; where colluvial tion, but represent older levels of stream that accumulate by the slow downslope composed of mud, silt, clay, and gravel commonly inundated during high tides or floods. < probably contain bedrock either exposed at

from comb}natwns gf <§11fferent types of downslope movement, are perhaps the most common type deposits are adjacent to such narrow strips deposition and erosion that have been aban- movement or surficial material pre- deposited by streams and thin water-rich E : ltivated d filled wh Z h F .

of landslide deposit in the bay region. In particular, materials near the head of landslide he alluvial d its h b included ’ doned as the stream continued to erode down- dominantly by the action of gravity, mudflows, These deposits commonly grade RLenalye argas cultivated and tijled wiere o the surface or mantled by a thin veneer of

deposits typically move in a different manner than materials at the toe. The landslide the alluvial deposits have been lIncluded ward. Some areas may consist only of flat but assisted by running water that is upslope into colluvial deposits and may prstected by meriiialyl levees.  Geuds laver- ? W surficial deposits, most commonly colluvial

deposits shown on this map have not been classified according to either type of movement or within them. Includes alluvial fan deposits stream-cut surfaces eroded into bedrock not concentrated into channels. be interbedded with them ally shoreward into alluvial deposits; grade = material. The bedrock is commonly weathered

type of material of which the deposit is composed. The deposits vary in appearance from that form broad, extensive, gently sloping without alluvial deposits on them; these Colluvial deposits have been mapped eastward into deltaic deposits of the San « to a considerable depth, so that there is a

;}Zﬁ;;ng;iﬁ:x;blia ligg:;yf:g\xiz:e;:SOSE?Sgﬁgoﬁﬁaﬁytgﬁog;zg?Eh;’igz:gﬁi%g; Egézglggﬁ;c iurfaces composed of coalesced large alluvial :reastcannot ge eag;]ybdisﬁigggiihed from only wgerg they form a distiﬂct apron Note:t Becauie of the difficulties in dis- Joaquin-Sacramento River delta area, which ) gradual change downward from highly weathered

. : r : j a ! ans that border upland areas. Deposition rue terrace deposits by photointerpretation near the base of slopes or where the inguishing alluvial fan deposits f i i i ic-ri ]
configurations. The time of formation of the mapped landslide deposits ranges from possibly i tinui e E 3 f th i1l and flatten cangon ravine andy fan?shapedgcoﬂuvia] de| 05125 on ae:?L sre mapped h?rem S dePOSlt’S' £ o GrEsuls-iisl s Eo fres'h bEdrOd.{' Thus,
few h d d . : : s continuing on the younger parts of these 2 3, p slough deposits can be easily recognized and many of the small landslide deposits and

a few hundred thousand years ago to 1966. No Tandslide deposits that formed since 1966 are P 1 11 in th i 1luvial valley bottoms. Colluvial deposits are photographs, the two units have not . . P "

shown. The thickness of the landslide deposits may vary from about 10 feet to several hun- an complexes as well as in the major alluvia probably forming on almost every slope been distinguished on this map mapped from aerial photographs by their char- some of the large landslide deposits that are

dred feet. The larger deposits are generally thickest; many small deposits may be very thin chann?ls that cut aerpas the. fan surfaces. in the bay region, but only the thicker acteristic meandering shape and by the differ- shown on the map to lie within bedrock areas

and may involve only surficial materials Also %ncludes deltﬂl(_l deposits of the San and more extensive accumulations that ent vegetation growing on them probably involve only material derived from
Joaquin-Sacramento River delta area, which are recognizable on aerial photographs weathered bedrock and other colluvial material.
-are included with alluvial deposits because have been mapped. In some narrow
they are difficult to distinguish from allu- stream valleys, colluvial deposits in- Queried bedrock represents anomalous topo-

clude alluvial deposits. Colluvial % P, .
deposits may move downsiope along the graphy which has a low possibility of being

ques axes of ravines and may form fan-shaped a landslide deposit
deposits where they emerge onto more
gently sToping valley floors

vial deposits by photointerpretation techni-

Slump: coherent or intact masses that move downslope
by rotational s1ip on surfaces that underlie as
well as penetrate the Tandslide deposit.
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Earthflow: colluvial materials that move downslope
in a manner similar to a viscous fluid.
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Rockfall: rock masses that move primarily by falli
through the air. P y by falling
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PRELIMINARY PHOTOINTERPRETATION MAP OF LANDSLIDE AND OTHER SURFIGCIAL DEPOSITS OF THE
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