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@) : I o clean s and st bl cl; 28 ft very st y cl; O BOAT CLUB 6 ft very hd gy cem cl; t hd y cl; 4 ft ti sticky y cl; 9 ft very 3 :
Elev. 0 ft. 59.5 ft water; 38.5 ft surface rlflﬁgl;.olgi}t ggyftgngt.ezr‘i ézs.f 27"3 Ifltr f;if; \ 20 ft st y cl; 41.5 ft sdy y cl. Total Alameda&y hd br cl and rk; 5 ft very hd cem gr; 1 ft very hd cem cl and 45. Ellgg y c‘?,fi'34fftt ﬁl}i?)’ 3}),-2: sscl)g gglr .011% sflttysg%% i(;’ftofgfgnge{i Oglg.
mueck; 20 ft soft dk gy cl and veg mat; gy cl',14 ft soft gy cl: 24 1t ’st gy clw Y depth 293.5 ft. Hospital rk; 2 ft very hd gy cl; 16 ft ti sticky gy cl; 5 ft hd gy cl; 4 ft iy A ly s; 58(;' ﬁgy med f s; 4’ ft firm cly s and gr Totai
41f fos: 26 flt ) %y & 3% ftdsoft L fhie G 1o mats 18 £t i ‘76\ very hd gy cl; 6 ft hd gy cem cl. Total depth 218 ft. dept}glylgsyfi’ t firm ; W gr.
6 ft hd gy cl; 24 ft s; 17 ft sdy st gy cl; gy cl; 20 ft s; 17 ft very st gy el w \ / 10. Elev. 30 ft. 1 ft b cl Im; 3 ft br cl and gr; 5 ft br ¢l Im and gr; ;
43 ft very st gy cl. Total depth 8183 ft. decayed veg mat; 51 ft s; 20 ft very £ 7 fivbr sdy cl Im. Tcotal depth 14cftjd = 5 SO 46. Elev. 11 ft. 5 ft sdy el fill; 1 ft soft gy org cl; 22 ft soft gy org
i @ » Elev. 0 ft. 10.5 ft water; 32.5 ft soft 2 1 Total depth 4
st gy cl; 3.5 ft slty gy cl. Total depth © 5(§ mud. (slty cl and f s); 42 ft soft mud 11. Elev. 8 ft. 17 ft fill; 5 ft b slty s to bl slty cl—some gr; 4 ft ver Shey l; L2t e - 5. Totel depil 40 it
Eley. 0 ft. 51.5 ft water; 24.5 ft soft SRR \ / (slty cl); 18 ft sity cl> and slty s; 12 ft " st br sdy cl to br ely s; 6 ft cem br slty s; 8.5 ft cem f gn gg,’ 47. Elev. 6 ft. 5.5 ft s and rk fill; 5.5 ft soft bl gy cly s; 1 ft soft bl
mug Esllty c};h?:lldf £ gdy _511); 39 )ft gog \ - cls and gr; 8 ({tﬁslty clzl ant}3 s; 26 ftd slty slty s; 7.5 ft hd to very hd gy slty cl. Total depth 48 ft. %}8’ gl % 2 ét so{)t bl gy c12y5s;f 6 ft soft 37 brlclliy fs; 4 f]‘:c)lﬁrlmzyfbrﬁcly g i
mud (cl w sdy si layers); . .28 ft ; 51t 2 9.5 It st s 4 ft st .2 ft
soft slty s; 8 ft soft cl, pt, and f s; Elev. 0 ft. 63 ft water; 22 ft mud (slt Elev. 0 ft. 38 ft water; 23 ft soft mud Hlev. 0 ft. 17 fé water: 9 £t soft mud f,lt;‘)c’f‘iﬁdag; 3’;1?tcf s and (:318; ?nsltgrs 12. Elev. 14 ft. 2 ft concrete and gy-b el Im fill; 4 ft br cl Im or sdy sdy cl; 4r§rt1 Strk;:lb;;y cl. Tostalgﬁf:pt%c% ft. 3 ¢ e
15 ft soft cl; 20 ft £ s, cl and si; 14 ft R s s')' 11 £t mud (slty ol and s)}t (sdy si, slty cl, some s); 19 ft slty cl (slt il ome 8); 11.5 oo slty s and cl w ct peb at bottom (Claremont cl lm w gr; 6 ft br s w gr; 8.5 ft br cl Im or sdy cl Im; 6.5 ft !
slty cl and sdy si; 44 ft sdy cl, little si, 7t alty o, fittle s: 8 0t sl‘gry S Sndo and slty s; 26 ft slty cl, little s at bot- andycl;,ll.s t soft mud (cl); 13 ft sdy N oot peb); 16.5 ft slty s and cl, peb in soft br cl; 4 ft s and gr. Total depth 31 ft. 48. Elev. 9 ft. 13 ft fill (sdy cl an’(_i slty cl); 41 ft mud (slty el,
{ew peb; 22 £t to meqﬁsltys; 30 ft med 15.5 ft slty cl, little s; 38.5 ft slty o tom; 8 ft ﬁ_rm cl; 7 it m.ed 8; 14 ft slty cl, slty s and cl; 81 ft med to med f s, upper part. Total depth 229.5 ft. 14. Elev. 8 ft. 12 ft fill mtl—s and cob, boulders below 6 ft; little s)'; 43 ft slty cl, tr of oy at it Slt){ s, little cl; s and gr at
o ¢ s and gr, some si; 80.5 ft firm cl, and slty s; 26 ft slty cl, little s; 12 ft cl, some s; 9 ft slty s; 46 ft slty cl, little slty cl; 10 ft med ¢ to f s; 17 ft BB ltv s: 17.5 £ st t d bl gv interbedded slt bottom; 5 ft slty el and f s; 6 ft sdy el; s and gr. Total depth
little f slty s; tuff layer near top and Ui . ek some s; 45 ft slty s and clean s (upper L . { | O0SE Sy 210y 8 iy Sbitan an byl avenECCEe N LY 135 It
rk frag at bottom. Total depth 353.5 S i o art); ¢ slty s, £ § and gr (lower part) i Cl; L SRy 2 anc s D e 87 cl and cly si w some shl frag and org mtl; 8 ft very compact
.82 .5 It. cl; 1 ft ¢ s w peb. Total depth 224 ft. %otal’depth 2,35 e p 3 little s; 5 ft slty s and cl; 26 ft sdy and oEl 0 ft. 12.5 £ waters 27.5 ft mud med to ¢ tan and gy cly s and gr; 10 ft very st bl and gnely si 49. Elev. 6 ft. 10 ft rk and gr fill; 7 ft soft gy slty cl—shl_; 8 ft soft gy
s 83 B sltyfcl; 30 ft slty s and cl. Total depth (sl%;cl s s).- b P and slty ¢l w some thin beds of f gn slty s; 23 ft very st org sdy ecl; 12 ft firm br cly s; 3 ft lge boulders in f s. Total
@) 0 203 ft. N\ g5 8 1t ¢ slty s, little cl; 42 ft med s, little mottled br and gy sdy cl and cly si w some pockets of med depth 40 ft.
L cl; slty s at top; 28.5 ft firm slty cl, c gy s. Total depth 76 it. 50. Elev. 7 ft. 1.5 ft no sample; 2.5 ft gy sdy cl (org); 1 ft gy ¢ s;
| little s. Total depth 123.5 ft. 16. Elev. 156 ft. 30 ft windblown s; 129 ft ss and sh. Total depth 3 ft no sample; 2 ft gy org cl; 2 ft no sample; 3 ft gn gy s w org
37945 i | | =1 37045 169 ft. mat, cl; 2.5 ft no sample; 12.5 ft br cly s. Total depth 30 ft.
& 19999230 20 17'30" INTERIOR—GEOLOGICAL SURVEY, WASHINGTON, D.C. MR 4386 122°15’ 18. Elev. 7 ft. 8 ft fill; 5 ft gn s; 28 ft gy slty cl; 14 ft gy slty cl; 51. Elev. 11 ft. 15 ft br cly s. Total depth 15 ft.
o 27 ft gn In cl; 5 ft gn s. Total depth 82 ft. y
V‘T\\"S'O e : - el Geol din 1954 S 19. Elev. 7 ft. 18 ft soft dk gy org med cl; 15 ft firm br cly gr; e Ellev. .12 & 5bft . b({ gLy 51f-t ﬁ’t]%r waldrfng fgeaﬁf fé %ty
@\*O&\'\\ Base map by, Topographic Division = 1 = % 0 1 Mile EUivEy MepResn K 4 ft br ¢ s and gr; 14 ft firm br sdy cl; 8 ft firm gy f cly s; 5t bl U e e ’
ooV U.S. Geological Survey, 1949 gl /§ = & firm bl gy slty ¢l w br streaks; 6 ft mottled br and gy sdy cl; 53. Elev. 0 ft. 3 ft water; 60 ft med f s, tr of el; 20 ft s and slty el;
o 2l fo Contour interval 5 feet V’Lo 4 ft firm br gy f slty s; 4 ft firm br In cl. Total depth 78 ft. g f5tf1;11' Yﬁ Slt%’ ﬁ_ltglnd S,?I%glﬁé'gl i%ltbl’z‘?i;sl f5tft firm slty el, little s;
2| /9 (25 feet on Yerba Buena Island) %, 20. Elev. 31 ft. 4 ft topsoil and debris; 3.5 ft med br cl w s and 0. 2 B p gk’ ‘
o ;’ ) Datum is mean sea level X sm gr; 2 ft 1t sdy cl; 2 ft heavy cl, dry and hd. Total depth 69. Elev. 2 ft. 14 ft s w lenses of soft slty cl grades into firm gy med
APPROXIMATE MEAN Shoreline shown represents the approximate line of mean high water et f s; 54 ft soft gy slty cl w some shl; 4 ft ¢ s and gr w weak cl
DECLINATION, 1957 The average range of tide is approximately 5 feet 21. Elev. 75 ft. 2 ft dk br ¢l w some rk frag and debris (fill); binder; 3 ft firm gn §lty s; 7 ft compact med f gy s; 10 ft firm
14 £t It gy br sdy cl Im w some gr; 11 ft br med to ¢ s w gr and gy slty cl w some gr; 4'% ft. ﬁ;’m gy br slty cl; 4.5 ft compact
some cl; 3 ft 1t br slty cl Im; 8 ft It br slty Im w lenses of s; £1t br slty s. Total depth 101 ft.
1ft rbrsand gr; 11tltgy cl wsome gr. Total depth 40 ft. 72 Elev. 27 ft. 9.5 ft s and cl fill; 15 ft s—probably fill; 45.5 ft
22. Elev. 31 ft. 8 ft b sdy topsoil; 5 ft br s cl; 8 ft 1t br slty cl; compact s; 22 {t soft broken ss. Total depth 92 ft.
SUEE s NOFS Sl R 88. Elev. 8 ft. 12 ft s and cl; 8 ft bl s; 20 1t bl muddy s; 5 ft sdy cl;
23. Elev. 6 ft. 10 ft fill; 3 ft org slty cl; 9 ft sdy cl and gr; 8 ft loose 10 ft water s; 9 ft hd s; 18 ft water s; 12 ft bl mud; 166 ft bl cl,
A/ gr w cl at base; 15 ft In cl. Total depth 45 ft. solid; 5 ft muddy s; 10 ft bl cl; 5 ft cem cl, s, and gr; 3 ft cem cl;
5 ; 24. Elev. 6 ft. 9 ft highly org slty cl; 17 ft org slty cl; 7 ft org In cl; T ft st bl el; 10 ft st y cl; 12 ft st gy cl; 11 ft bl cl; 22 ft cem gr
100 190 11 ft br In cl; 8 ft gy br f s. Total depth 52 ft. and 1cl1 g ﬁ cem 1cl; 2% ft skt bfl cl;13 gf;tfit y el i 2{_)f§tceérnbzlgr:l 91% ?E
50 50 25. Elev. 8 ft. 2 ft slightly compact br med grained s; 18.5 ft very s Chart Byt e wa s oLy G gY, G 2 Y
Seq level Sea level soft bl gy slty cl; 2.5 ft compact br and gy s and gr; 10.5 ft (Site ytltlzl,5050f‘§tgr, s and broken rk; 56 ft y shale bedrock. Total
Tk very soft br cly si grading to st gy cly si; 5.5 ft dns br s and gr; p :
—50" —50’ 26 ft soft br slty cl grading to slightly compact bl gy si; 5 ft 89. Elev. 8 ft. (Log reconstructed from list of samples); 7 ft s fill;
—r004 —100' compact br and gy si; 6.5 ft compact br { grained s; 6.5 ft 8 ft very soft mud; 5 ft mud and si; 8 ft st bl mud; 5 ft soft bl
compact br s and si; 1 ft gr. Total depth 84 ft. cl; 7ftbl clands;4ftys; 8ft ysandel; 3t ys; 23 ft hd y s;
=180t il 26. Elev. 8 ft. 9 ft very soft bl gy sdy ¢l w some org mtl; 5 ft very 4ft gys; 8t hd blel; 8t gy s; 12 ft hd bl cl. Total depth 110 ft.
~gogtd —200° G A A e e Si“ghﬁlsyo?”gb?aclt 90. Elev. 7 ft. 2 ft s; 15 ft bl s and shl; 19 {t bl ¢l and s; 48 ft bl cl
’ o dns br and gy s and gr w some thin stringe cl; s : N
SECTION ALONG !_INE A-A 7 £t compaet bl gy cly si; 28 ft st gy cl and slty ol grading to and shl (wet); 2_8 ft gn sdy cl.(ﬁ;m), 20 ft bl el (sohd),‘ 8 ft st gy
Vertical exaggeration 7X $ A 5 cl streaked w y; 15 ft st y cl; 25 ft gy cl streaked w y; 5 ft st bl
e g8 slightly compact—compact gy s si—some shl frag; 20 ft : / ; ;
& / : cl; 7 ft st br cl; 16 ft y cl and s; 12 ft gy sdy cl; 8 ft gr w bl
°°“.“Pa°t gy sdy si w SO shl frag; 10 ft sllgh'tly compact gy and y cl; 10 ft y cl; 3 ft y sdy cl; 2 ft y cl w some gr and s; 2 ft
(cily ,:‘}; 131{tft§r; 7 ft slightly compact gy cly s; 5 ft gr. Total ysandgr;16fty clwgr; 8 ft firmy cl; 23 ft gr and s; 15 ft y cl
cp : / some gr; 10 ft sdy y cl; 25 ft dk gy cl; 3 ft cem gr; 8 ft dk gy cl.
27. Elev. 6 ft. 4.5 ft fill; slty cl to slty s; 7.5 ft b org slty cl; 7 ft In Total depth 353 ft.
cl; 9 ft br s; 2 ft In cl; 10 ft br s; 10 ft In cl. Total depth 50 ft. o1. Blev. 2904000 S 0k R Ll 0.4t b
28. Elev. 15 ft. 1.5 ft dk br sdy Im (fill); 4 ft It br sdy cl Im; 2 ft s el R L A i Lo
It gy cl, dk streaks; 7.5 ft It br s, water at 14.5 ft; 3.5 ft br cly at 55 1t and 80 ft. Total depth 90 ft ! =
sdy el w gr; 8.5 ft mottled gy and br ¢l w some gr; 2 ft same, : ) P a
less gr; 3 ft gn cl w some gr; 5 ft orange and br s and gr, very 92. Elev. 9 ft. 46 ft f to med s; 16.5 ft gy slty cl; 23.5 ft gy slty cl
little el; 2 ft br and gy sdy cl w some sm gr; 6 ft br s and interstratified w s lenses; 62 ft clean f to med s. Total depth
gr w very little cl binder. Total depth 45 ft. 148 ft.

INTRODUCTION tion in a recent road cut a few hundred feet northeast of ~ Claremont. Chert pebbles are abundant in all gravels by deposits originally mapped by Lawson as Temescal or some time during the Pleistocene (Robinson, 1953, north of the old channel cut after deposition of the .
This repozt was prepared se part of a program of engi- the Oakland West quz-zdrang.le. ) exposed in the Oakland West quadrangle, no.t only in Fhe formation, named from good exposures in Tem(?scal p. 1216). It was formed by the depression of a large block  Temescal formation and the Merritt sand (see cross S
et wiologle maing iy vikkaity o Sam, Friaties All the post-Knoxville 1‘1mts exposed-m the quadrangle  areas mapped by Lawson as the San Antonio formation  Creek, the name Temescal rather than San Antonio is  west of the Hayward fault, which cuts diagonally across  section).
Buy, Culit, The bay aves was sslected for desslled tndy are Q}mternary unconsohdgted depoglts. The oldest.of or the chex:t-gravel member of the San Antonio forrnat?on, used for all the Pleistocene gravelly alluvium overlying  the extreme northeast corner of the quadrangle at the ENGINEERING GEOLOGY
by $he . S Geologios] Survey beuswse of the detee popu- the.se is the Alameda formation of Pleistocene age, which ~ but also in the area mapped as Temescal formation. the Alameda formation. foot of the Berkeley Hills. This mass, which Lawson . . . ! . Q
Rkt extemsive oonstricion atodby. 6t trodblate in its exposed upper part consists of yellowish-gray to  Field work indicates that the non-chert-bearing part of The Merritt sand in most places overlies the Alameda  (1914) called the Marin-San Francisco block, tilted to- Engineering data fqr each ap Wik age 2iven 1 th_e -
s d;ttion condiiions 2 yellowish-brown sandy, silty clay containing a few peb-  the San Antonio formation is not as extensive as was formation; it grades laterally into the Temescal forma-  ward the east, with the western edge above present sea table below. Dry density and m01st.ure content, which is ¢ P
The only previousl'y pubiliahelt evlegic shady of the bles. The lower part, consisting of clay, silt, sand and shown by Lawson. Moreover, there seems to be no  tion. The Merritt sand is slightly coherent fine-grained  level forming the San Francisco and Marin hills, and the expressed as a p('arcentage of dr%’ weight, ese taken' from b
GibiEid W¥esh el & the sontlies e qusrtr of gravel, does not crop out. The upper clay crops out at the  lithologic difference between Lawson’s Temescal forma-  sand to firm clayey sand containing bands and stringers  depressed eastern edge forming the asymmetrical depres-  test data contributed by various consulting engineers
thie 15-niiriute S Brapusto aiadronghethst &, 0. Taw- base of. the Wav‘e-cut bank on the east side of the Berkeley ~ tion and the chert-gravel member of his San Antonio  of sandy clay and clay. One to two feet of loose sandy soil  sion in which San Francisco Bay now lies. The fault and testing laboratories. Each figure llrepresents Al avers
son mapped in 1914, on a scale of 1:62,500, as Folio 193 Aquatic Park, in the bottom of Strawberry Creek, in the  formation. These two units were apparently separated  covers the surface of the sand. In most places the sand  block east of the Hayward fault formed a steep westward- 8¢ Of several samples; the figures in parentheses are
of the U. 8 Geologic;tl Survey Geologic’ Atlats Field work  Stream beds of Temescal Creek and Glen Echo Creek, on the basis of topography, the dissected hills northeast  becomes firmer and more consolidated with depth. The facing scarp. maximum and minimum values. Color terms used in the
contributir;g 4 e pirEeen Topou s dote b3.r e cthor and along the edge of Lake Merritt. At most of these of Lake Merritt being assigned to the San Antonio forma-  amount of clay in the sand apparently increases from The eastward tilting of the downthrown block is sug- lithologic descrlptlons.m the table are tak.en from the
Suping the sveitie ad sanitsy of 1964 widbe e gentssi spots the outcrops are too small to show on the map. tion of Pleistocene age, from which the younger Temescal  south to north. On the south side of the town of Alameda, gested in the borings. Bedrock in boring 74 is 238 feet Rock-color chart (National Research Council, 1948).
supervision of M. G. Bonilla. Geologic units 5 feet or In QIen Echo Creek near 30th Street, and in a few places  was thought to have been derived. at the foot of 8th Street, approximately 30 feet of  below the surface; to the east, borings 75 and 76 show
A X X outside the quadrangle, a very dark clay layer is exposed Lawson postulated that the Temescal formation was  Merritt sand was exposed in an excavation. Below a foot bedrock at 805 and 299 feet respectively, where a channel
more in thickness are shown on the accompanying map. : : . 7 1 ; ° ! )
B sont of e dikrtans 5 coverel With attoects wad at the top of. the Ala'meda formation. The dark color is  deposited during a period of erosion of the San Antonio  of soil the sand was only slightly coherent and was uni-  has been cut in the rock. East of boring 76 the eastward
bulidings, the map and vepert are based largely on dat due to organic mate.na:l, and alt.ho.ugh the dark clay has  formation, after terracing and wave cuttir}g of a cliff form from top to base of the exposure. The log of test tilt of the bedrock surface continues; boring 79 penetrated SELECTED BIBLIOGRAPHY
from exoavations and borings. Many individusls, private no zoning characteristic of a soil, it probably represents  along the seaward edge of the San Antonio formation  boring 47, on the north side of Alameda, shows 31 feet of 359 feet without reaching bedrock, boring 88 hit bedrock ) e
firms, and public agencies generously contribu tezl ltspis.of an old soil formed on the surface of the Alameda forma-  (Lawson, 1914, p. 15). Borings and stream cuts near the  clayey Merritt sand overlying a gray to blue clay, pre-  at 444 feet, a well at the foot of Adeline Street bottomed Ande;‘.son, F M"11933’ Iinoxvlllle-Shgsta LRIl
Dotk audl other sulmuitsies nioomion, t?on. The.uppel: part of t}_le Alameda appears to be con-  bayward edge of Lawson’s San Antonio formation were  sumably the Alameda formation. In an excavation for a  in sediments 549 feet below the surface,and a well on Bay California: Geol. Soc. America Bull, v. 44, no. 12,
g tinental in origin, grading downward and laterally examined carefully for evidence of shore deposits, which  sewer line along Linden Street in Oakland, parallel to  Farm Island, just southeast of the Oakland West quad- p. 1287-1270.
The Oakland West quadrangle, on the east side of San ? 5 ; : ! - i X q B 1da, J. P., 1929, Nat f the 1
Francisco Bay, consists of a strip of land along the east westward into blue clays that are apparently marine.  would be expected if the formation had been cut back by  and three blocks west of Market Street, a sandy clay rangle, reached bedrock of the Franciscan at 1,050 feet. uweldn, . £, foey, Nathre O the [ste movements on
Sloto ol the b;y and part of the waters of the bay. It Deep borings made in San Francisco Bay show shells, marine waters as was postulated by Lawson; no such layer in the Merritt sand was exposed in the base of a The lowered block may not have sunk as a single mass, the ﬂayward Rift, central California: Seismol. Soc.
; ' : ! indicating marine deposition, more than 200 feet below  deposits were found. trench at 10th Street, approximately 7 feet below the however, but as a group of smaller units, which might Asieycn Bl v By fo: Sk d8VAICE,
includes not only the town of Emeryville and parts of : A ; . 1 4bb ¥ < ’ Eroup ’ g Byerly, P Univ. Calif, Bull. of the Sei i
Oetland, Betlley. ant Memeds i Mameds, Countiy sea level, as well as gravel beds and layers of yellowish- If the San Antonio formation was deposited and sub-  surface. Northward from 10th Street the sand became  explain the fact that in places along the west side of the OB s EE e UV Sa  BILLED S e OETab e
but also Treasure Island and Yerba Buena Island in the CroWD sediments that are probably continental in origin.  sequently eroded, then redeposited as the Temescal  progressively more clayey, until at 19th Street only sandy ~ Hayward fault some masses of rock remain high, and in C ?t fatlops,g. 14_33’ B:rkfe l;y'b?ah&, ks, 194 ol
City and County of Ban Fransisco Lawson (1914, p. 15) included in the Alameda formation  formation, it seems.likely that pebbles of the soft rocks— clay was exposed. Clayey gravel of the Temescal forma-  other places bedrock is buried at depth beneath alluvium. @ TIOME S ichar e Os SUDUC W ORKS, 1947, Prelimi-
Epiners Tes i e 0 alitosts Const Bangss seetiot of the several hundred feet of continental and marine clays, ~such as sandstone and weathered igneous rocks—which  tion was exposed from 20th Street northward to the end ~ Possibly movement took place west of the Hayward fault Haly ;cudlels’zgor an additional bridge across San Fran-
the Pucific Bordet physiogrsphie provines. Trending silts, s‘ands, and gravels that underlie the su.rface alluvial  were w.eathered in place in th? gravels of the S:‘m AI.]tOHIO of the trench at 32d Street. The maximum thickness along other faults that are now covered. Although the CICISISOBa};_: 1913)6 Tectoni f the Coast R ¢
northwestward across the northeast corner of the quad- deposits of Berkeley and Oakland. The sediments of the  formation, would be broken into smaller particles in the  recorded for the Merritt sand in the Oakland West quad-  alluvium shows no evidence of movement, epicenters of Al ety gDl e A O
samule: 15 the sbenp, southwesbward-facing front of the Alameda formation extend from under the bay to the  second transportation. Therefore, the large-size fraction  rangle is 65 feet, shown in boring 32. earthquakes during the past 10 years (Byerly) indicate middle California: Geol. Soc. America Bull.,, v. 41,
: - e steep front of the Berkeley Hills. of the gravels in the Temescal formation should contain Nowhere was the Merritt sand seen underlying th that the foci of some of the quakes underlay sediment no. 4, p. 747-828.
Berkeley Hills, from which the land surface slopes gently : : : 2 SIS a y S (Crooke, B. € d oth 1953, Inshore S g
In studying samples from borings made in San Fran- a greater percentage of resistant rocks than the same  Temescal formation, although if the Temescal was still  several miles west of the Hayward fault, suggestin e e e ey ) SUESE S UC HLEES o)
toward the west or southwest to the shore of San Fran- : ; : . : . ’ g Bl Wds st : v » SUEE g Francisco Bay: Literature S : Univ. Calif. Insti
cisco Bay. In the east-central part of the quadrangle cisco Bay, Trask and Rolston (1951, p. 1083) identified  large-size fraction of the gravels from the San Antonio being laid down when the Merritt sand was deposited, = movement along concealed faults in that area. Several ranmfs%o Ry el et ve Y UV G, nsti-
steep, dissected kills hresk the suriace of the gently slop: two formations, sepa‘rated by an uncon.formlty, .between formation, assuming that thes‘r are the same distance  very possibly the Merritt may overlie or grade into the authors (Buwalda, 1929, p. 193-194; Louderback, 1951, D.tlft.e % fréglnel?rmg _Rese;;rch’,rseﬁ'.g i e e Californi
ine constal platn, Bowtivof thiese hillsts Hdal Lalea Merslts the Alameda formation and the overlying Merritt sand.  from the original source. Studies made of a number of Temesecal at some places along the contact and underlie  p. 81) have suggested that part or all of the Marin-San g e it e s R Sl e e g
driining inlt)o th.e Ouliland, estuary. (laner Bekbor) thaé Although the San Antonio formation, described by  gravel samples from the Temescal and San Antonio for-  the Temescal elsewhere along the contact, as was reported ~ Francisco block was depressed by warping rather than Department of Plﬂ_)llc Works, 194.81 A report to
Sxpitstes s ity of Slusneds fem tke tasinlsndd, T the Lawson as overlying the Alameda formation in Oakland  mations, to determine whether the pebbles of the various by Lawson (1914, p. 15). faulting; probably a combination of warping and faulting .Dep BT O P.u BlE Wrotis OB ACARCHEHE eroms:
Biy, 5t the wesierh olige of the quudmanple, are Secp. and. Berkeley, could not be directly identified in the bay  rock ty;y)es were distributed'in such a manner, show that Recent bay mud overlies the Temescal formation or the  produced the San Francisco Bay trough. i mgso ofPSalfgg‘;ar}I?}llscclg 1B_a)t', 144 p.f » . . .
sified b Bueny Tilend s iy, mun-ede Treasse sediments, Trask and Rolston thought that the two new  Lawson’s Temescal formation contains no greater con-  Merritt sand along the shore of the bay, or, where these In Pleistocene time the trough was nearly filled with ay, O. P., 1927, The Pleistocene of the western region o
Island ’ formations may partly represent the San Antonio forma-  centration of pebbles of resistant rock types than does  formations have been removed by erosion, rests directly = sediments, some derived from the surrounding hills, some o Amgrlca apibins Lo Ll L
' STRATIGRAPHY tion. {&ccording.ly they called the lower one the San  the Sfan Antonio formation'. ' on the Alameda formation. The bay mud consists of marine. The lower several hundred feet of these sediments HInst. \zashlng;:;)r? dPub.C3 - B.’ 3.4 G
- antomo formaltn?n and the upper one the Posey forma- It is thought that the dissection of the hills northeast  gandy, clayey silt with shells, organic material, and is the Alameda formation, which is the oldest surficial rdheatiion Mo - s LD e
The oldest rocks exposed in the Oakland ‘West quad-  tion, because it is well developed near the Posey tube, of Lake Merritt does not represent an early erosion of the  lenses of fine sand. Bay mud forms extensive tidal flats  deposit exposed in the Oakland West quadrangle. At San Francisco Bay bridge, 234 p.
ran.gle are sandstone and shale of the F?ancllscan group, between Oakland ar_ld Alameda. The Posey formation of  older sediments of the San Antonio formation but was along the edge of the shore and underlies most of the the close of deposition of the sediments of the Alameda  Knowlton, F. H., 1910, Jurassic age of the “Jurassic
which crop out on Yerba Buena Island, in hills along the  Trask and Rolston is a fine sandy, silty clay, that differs  caused by local uplift. A block of sandstone and shale of  grtificial fill in the area. The tidal flats are not shown on  formation, several feet of soil was developed on the flora of Oregon”: Am. Jour. Sci., 4th ser., v. 30,
east-central edge of the quadrangle, and west of the little i1'1 lithology .from the upper part of the Alameda  the Franciscan group rises east of the dissected sediments  the map because they are exposed only at low tide. surface. The Alameda formation was then eroded before p. 33-64.
Hayward fa1_11t in the northeast:, corner of the area. ROf:kS formation as des’;crlbed by ngson, or as gxpos.ed on 1{he and west of the Hayward fault to an elevation of more Large areas of land along the shore of the bay have  deposition of the Temescal formation, leaving remnants  Lawson, A. C., 1914, Description of the San Francisco
of the Fr.anmscan group comprise the bfadrock underlying  surface. Lawson’s San Antonio formation is thin near its  than 800 feet; Buwalda (1929, p. 193-194) suggested  been reclaimed by artificial filling. Some of the fill is of the soil in only a few places. distriet, Calif.: U. S. Geol. Survey Geol. Atlas, folio 193,
the alluvium and the waters of the bay in the .quadrangle. bayward edge and does not extend very far under the  warping to account for this high block of bedrock. Al- miscellaneous refuse, but most consists either of clay The Temescal formation is a typical alluvial-fan de- 24 p.
.In other parts of the bay area the Franciscan group  Merritt sand or under the waters of the bay. Because  though there is no conclusive evidence of movement along  dredged from the bay or estuary, or sand taken from  posit, probably formed in a rather dry climate with  Louderback, G. D., 1951, Geologic history of San Fran-
Tncludes ch.ert a‘nd greenstone, but neither of these rocks  no good evidence could be found for assuming that Trask  the portion of the Hayward fault that bounds the block of ~ borrow areas in the bay. In many places off the shore, infrequent, torrential rains. In some places it extends cisco Bay, in Geologic guidebook of the San Francisco
is exposed in this quadrafngle. The Franciscan group has  and Rolston’s Posey.formation is not the upper part of  sandstone on the east (Buwalda, 1929, p. 197), horizontal remnants of the Merritt sand that have been covered approximately to the present shoreline, but at Berkeley Bay counties. Calif. State Div. Mines Bull. 154,
long been .call_ed Jur'fzs§1c(?) (LaWSop, 191,4); a widely the Alameda formation, and that their Posey and San  movement along the fault has taken place both north and by bay mud provide material for artificial fill (Trask and  Aquatic Park where both the Temescal and the under- p. 75-94.
accepted view is that it is La.te .L[urasslc_ (Taliaferro, 1943,  Antonio formations are not units within the sediments  south of this block within historic time (Buwalda, 1929, p.  Rolston, 1951, p. 1103-1104). lying Alameda formation have been cut into a bank by  National Research Council, 1948, Rock-color Chart,
p. 219). B?cause recent fossil (_i1scover1es, however, indi-  assigned by Lawson to the Alameda, the name Alameda  197-199; Russell, 1926, p. 507-511). Within the last ten Recent surface deposits on Yerba Buena Island are the waves, the Temescal apparently extended beyond Washington, D.C.
cate that it may be at least in part of Cretaceous age  formation is retained in this report. Pleistocene mamma-  years, epicenters for several earthquakes were along the  indigenous to the island and cannot be correlated with  the present shoreline. Nelson, N. C., 1909, Shellmounds of the San Francisco
(SFhlocker, et al,, 1954, p. 2380; Walker, 1950, D-'4), in  lian remains found in sediments of San Francisco Bay = Hayward fault east of the dissected sediments (Byerly),in-  any of the above described formations. They consist of The Merritt sand probably was deposited at approxi- Bay region: Univ. Calif. Pub. Am. Archeology and
this report the Franciscan group is ca}led Ju_rasslc a.nd (Savage, 1951, p. 282) came from the Alameda. dicating some kind of movement along this part of the slightly clayey silty sand, derived by weathering from  mately the same time as the Temescal formation and is Ethnology, v. 7, no. 4, p. 309-356.
C.retaceous. A more nearly complete htholo.glc descrip- The maximum thickness of the Alameda formation  fault, as well as to the north and south. Although recent  the underlying sandstone. This colluvium was moved largely a beach sand. At the south side of Alameda it is Nelson, N. C., 1910, The Ellis Landing shellmound
tion of the sand‘stone. aqd sh‘ale of the Frargcls?an a.nd of  exposed in the Oakland West quadrangle is 5 feet. The  movement along this part of the Hayward fault may be downslope by water and by gravity and in places was  only slightly coherent and is uniform throughout; many Univ. Calif. Pub. Am. Archeology and Ethnology,
the other gcfologlc units in this quadrangle is given in the  total thickness is unknown. The log of a boring made on predominantly horizontal, the possibility exists that slight reworked by the wind. It fills ravines cut in the steep  of the grains are rounded and frosted from reworking by v. 7, no. 5, p. 357-426.
ACCOMPANYINE table. . i i Bay Farm Island, southeast of the Oakland West quad-  warping of this region took place in Pleistocene and Recent sides of the island and covers the slopes and tops of  the wind. To the north the sand becomes more clayey. Reed, R. D., 1933, Geology of California: Am. Assoc.
The Knoxville format19n of Jjurass:c age is exposed east  rangle, SthWS 1,050 feet of sediments _ove?lying rocks of  times, causing rejuvenation of streams and consequent  hills, in places forming relatively flat benches. In most  In an excavation across the contact between the Merritt Petroleum Geologists, Tulsa, Okla., 355 p.
of the Hayward fa}llt, in thé northeast corner of the the Franciscan group. The deepest boring in the Oakland  additional downcutting in this local area. The surficial places the sand directly overlying the bedrock is firmer  sand and the Temescal formation, the Merritt appeared  Robinson, G. D., 1953, The Leona rhyolite, Alameda
quadrangle. It consists largely of slilale, 'Wlth some bl?ds West quadrangle, near the foot of Adeline Street in  deposits overlying the block in the Oakland West quad-  than the surface material, which has probably been to overlie or grade into the Temescal, as would be County, Calif.: Am. Mineralogist, v. 38, no. 11, 12,
of graywacke. In other parts of California the Knoxville  Oakland, penetrated 549 feet of sediments without rangle show no evidence of disturbance, although Louder-  subject to more wind action than the lower part. Little expected of a beach sand grading into a fan. Probably p. 1204-1217.
formation, Cf)ntaining characteristicJurassicf(?ssils, grades  reaching bedrock. back (1951, p. 82) reports distorted clay beds in Lawson’s  or no soil has formed on the reworked colluvium. some of the Merritt sand was still being reworked by  Robinson, G. D., 1956, The Hayward quadrangle, Cali-
downward into typical rocks of the Franciscan group Overlying the Alameda formation in most places is  San Antonio formation. Distortion of the sediments of the With the exception of the colluvium and the artificial  wind after deposition of the Temescal formation ceased, fornia: U.S. Geol. Survey Geol. Quadrangle Map
(Taliaferro, 1943, p. 197). In the Oakland West quad- the Temescal formation, which consists of interfingering  Quaternary east of the quadrangle may indicate deforma- fill, recent deposits are confined largely to the bay mud  so that some Merritt sand was blown over the edge of GQ 88.
rangle this relationship was not observed because the layers of moderate yellowish-brown clayey gravel, sandy  tion due to earth movement since their deposition. in areas now under water in the bay. The small amount  fan material from the Temescal. Russell, R. J., 1926, Recent horizontal offsets along the
Knoxville formation and the Franciscan group are sepa-  silty clay, and various clay-silt-sand mixtures. A layer The minimum age of the Temescal formation can be of Recent alluvium deposited in the northeast corner of Toward the close of deposition of the Temescal forma- Hayward fault: Jour. Geol., v. 34, no. 6, p. 507-511.
rated by the Hayward fault. Lawso.n (1914, p. 8) reported  of gravel with cobbles as much as 8 inches long is at the inferred from the age of one of the ancient Indian camp the quadrangle by streams flowing from the Berkeley  tion and the Merritt sand, channels were cut in the Savage, D. E., 1951, Late Cenozoic vertebrates of the
Aucella piochii from the Knoxville formation in the  base of the formation wherever it is exposed. In some  sites or shellmounds that rest upon it. The West Berkeley Hills has been so disturbed by construction activity that ~ Merritt sand. At approximately the same time the hills San Francisco Bay region, Univ. Calif. Dept. Geol. Sci.
Berkeley Hills; this form is now generally thought to  places the gravel grades upward into sand and then into  shellmound lies at the foot of University Avenue, near it could neither be separated from the Temescal forma-  northeast of Lake Merritt were dissected and the valley Bull,, v. 28, no. 10, p. 215-314.
indicate a tIurassic age (Anderson, 1933; Knowlton, 1910,  clay within a few feet, but in other places the gravelis as  the northern edge of the quadrangle, in an area mapped tion nor mapped. formed that is now occupied by Lake Merritt. Local  Schlocker, Julius, Bonilla, M. G., and Imlay, R. W., 1954,
p. 63; .Tallaferro, 1942, p. .76). A Cret.aceous fossil was  much as 20 feet thick. Where a gravel bed grades rapidly by Lawson as Temescal formation of Recent age. Char- warping and uplift may explain localization of the erosion. Ammonite indicates Cretaceous age for part of Fran-
f.ound in rocks of the Franciscan group in San Francisco, upward into clay, several similar sequences of gravel coal from approximately 114 feet above the base of the GEOLOGIC HISTORY A long period of soil formation followed dissection of ciscan group in San Francisco Bay area, Calif.: Am.
just west of the Oakland West quadrangle (Schlocker, grading upward into clay may overlie the first sequence. ~mound has a radiocarbon age of 2,700 + 400 years The geologic history of the bay area is not only  the hills northeast of Lake Merritt. A soil 2 to 4 feet Assoc. Petroleum Geologists Bull.,, v. 38, no. 11,
et al,, 1954). In the San Francisco-Berkeley Hills area, = Throughout the formation the various layers are irregular  (W. J. Wallace, University of Southern California, 1955, characterized by seismic activity and a long record of  thick developed on the gentle coastal plain as well as on p. 2372-2381.
therefore, the relationship between the Knoxville forma- in shape, pinching and swelling, and interfingering at written communication). The base of the mound, which extensive earth movement, but also further complicated  the slopes of the hills, covering the bottom and sides of  Taliaferro, N. L., 1942, Geologic history and correlation
tion and the Franciscan group appears to be anomalous,  random. Two to four feet of dark clayey soil is developed rests on soil developed on sandy clay and gravel, is by changes in climate and sea level related to successive  valleys cut in the Temescal formation. Recent streams of the Jurassic of southwestern Oregon and California:
and can be clarified only by extensive work over a much  on the Temescal formation. In general the formation is  probably about 3,000 years old. It follows that the soil Pleistocene glacial stages. No attempt was made to cor-  cut steep-sided arroyos as much as 25 feet deep in the Geol. Soc. America Bull., v. 53, no. 1, p. 71-112.
wider area than is covered by the Oakland West quad-  thin near the bay and thicker close to the Berkeley Hills.  underlying the mound is more than 3,000 years old, and relate cycles of deposition and erosion with glacial stages.  bottom of these valleys, particularly in the dissected hills ~ Taliaferro, N. L., 1943, Franciscan-Knoxville problem:
rangle. It is tentatively suggested that, in this area, At the Berkeley Aquatic Park it is only 5 feet thick, but  the Temescal formation is older than that, possibly of  Because the history of most of the formations exposed  northeast of Lake Merritt. The sea level rose, probably Am. Assoc. Petroleum Geologists Bull., v. 27, no. 2,
during the Jurassic period the typical shales of the Knox-  near the eastern boundary of the quadrangle in.the banks  late Pleistocene age. Furthermore, Pleistocene vertebrate  in the Oakland West quadrangle is a Quaternary history,  because of the melting of glacial ice at the end of the last p. 109-219.
ville formation were deposited in one locality while of Temescal Creek it is approximately 25 feet thick. remains have been reported from the area mapped by this report devotes a minimum of attention to pre- glacial period, or perhaps in part because of subsidence  Taliaferro, N. L., 1951, Geology of the San Francisco
typical rocks of the Franciscan group were deposited in ~ The maximum observed thickness is 60 feet. Lawson as Temescal formation or its chronologic equiva- Quaternary events. ‘ of the bay area, and mud was deposited along the shore- Bay counties, in Geologic guidebook of the San Fran-
another, with deposition of the Franciscan rocks con- Part of the material shown on the accompanying map lent (Hay, 1927, p. 201-211; Savage, 1951, p. 284), as well Rocks of the Franciscan group and the Knoxville line. One Indian shellmound along the shore dated by cisco Bay counties: Calif. State Div. Mines Bull. 154,
tinuing into the Cretaceous period. as Temescal formation was mapped by Lawson (1914) as from the material that Lawson called San Antonio formation were laid down in a geosyncline during Jurassic - radiocarbon methods is approximately 3,000 years old, p. 117-150.
The San Francisco folio (Lawson, 1914) shows the as San Antonio formation of Pleistocene age and part as  (Lawson, 1914, p. 15). and Cretaceous times; the sediments were derived from * and other shellmounds in the area are probably close to  Trask, P. D., and Rolston, J. W., 1951, Engineering
Chico formation of Cretaceous age in the northeastern-  Temescal formation of Recent age. For the reasons The writer believes that deposition of the Temescal a land mass to the west (Taliaferro, 1951, p. 121). After  the same age. Although they were built on firm ground geology of San Francisco Bay, Calif.: Geol. Soc.
most corner of the quadr.angle. On the accompanying  stated below, the name San Antonio is not used in this formation and the chert-gravel member of the San deposition of extensive Cretaceous and Tertiary sedi- that is not likely to have subsided locally, the base of at America Bull., v. 62, no. 9, p. 1079-1110.
map, however, rocks in this area were included with the  report, and the age of the Temescal is interpreted Antonio formation was contemporaneous, and that they ments, a series of earth movements folded and faulted the  least one of the mounds (Ellis Landing, north of the Uhle, Max, 1907, The Emeryville shellmound: Univ.
Knoxville formation because the Oakland conglomerate, as Pleistocene. are the same unit,of Pleistocene age; that stream erosion, sediments and established the northwestward-trending Oakland West quadrangle) is now 18 feet or more below Calif. Pub. Am. Archeology and Ethnology, v. 7,
formerly considered to be the basal member of the Chico Lawson (1914, p. 15) separated the San Antonio forma- not wave cutting, formed the steep slopes of the hills in structural pattern so characteristic of the Coast Ranges  the level of high tide (Nelson, 1910, p. 400), indicating a no. 1, p. 1-106.
formation (Lawson, 1914, p. 19), and more recently  tion into two parts, an older part described as containing  the east-central part of the quadrangle; and that the  (Louderback, 1951, p. 78). recent rise in sea level. Walker, G. W., 1950, The Calera limestone in San Mateo
thoug.ht to be a separat.e formation underlying‘the Chico no chert detritus from the Claremont, and a younger erosion was caused by local conditions, possibly upwarp- The San Francisco Bay trough did not exist until near Cutting by streams continues to the present time; the and Santa Clara counties, Calif.: Calif. State Div.
(Robinson, 1956), overlies shales of the Knoxville forma- chert-gravel member containing much chert from the ing of the bedrock. Because most of the area is covered the end of the Pliocene epoch (Louderback, 1951, p. 80) present Oakland estuary channel, cut in the bay mud, lies Mines Special Rept. I-B, 8 p.
DESCRIPTION OF GEOLOGIC UNITS
DISTRIBUTI USE DRY MOISTURE
GEOLOGIC Lty S TOPOGRAPHIC - T SLOPE EARTHQUAKE FOUNDATION POSSIBLE DENSITY CONTENT CASAGRANDE
UNIT THICKNESS FORM DEPOSIT STABILITY STABILITY CONDITIONS OR (AVERAGE (AVERAGE CLASSIFICATION
REPORTED FOR UNIT) FOR UNIT)
e Consists of miscellaneous refuse, bay mud, or sand dredged Along shore of bay and Flat, level areas a few Manmade. Varies with composi- Varies with composi- Poor; unstal_)le bay Fair. Suitable for light As foundation for light Varies with composi- Varies with composi- Varies with composi-
Artificial from bay; composition varies from place to place; may be on Treasure Island. feet above sea level. tion. tion; wet clay or loose mud underlies most structures. Underly- structures. tion. tion. tion.
fill difficult to distinguish from natural bay mud or Merritt Maximum known sand must be sup- fill. ing mud consolidates
Qaf sand. In most places overlies bay mud. thickness 25 feet. ported in cuts. under load.
Sand, fine-grained. Moderate yellowish-brown. Predominantly Fills ravines, mantles Ravine filling, follows Residual, derived from High; medium where Cuts steeper than the Fair. Good if not on steep Can be used as artificial Unknown. Unknown. SF
quartz and feldspar, mostly highly altered; some magnetite slopes and hilltops on contours of hills; underlying sandstone clayey. angle. of repose of slopes.
and biotite, minor amounts of othey minerals; contains Yerba Buena Island. forms flat benches in of the Francisean loose sand must be
Rewotlked fragments of sandstone up to three-eighths .mch in diam- Maximum known places. group; reworked by supported. Slopes
eolliam eter; slightly cemented with silt and clay. Grains subangular thickness 90 feet. gravity, water, and cribbed or planted to
to subrounded, frosted. Well-sorted. Varies from loose wind. prevent erosion;
(@] e windblown sand to slightly coherent clayey, silty sand, slides on steep slopes
which can be crumbled between the fingers. Lies on sand- when wet; slides
stone of the Franciscan group. numerous in ravines.
Silt, clayey, sandy, W_ith small le_nses of sand; contains shells Underlies water of bay Slopes gently from Fine material held in Low; most mud is satu- Consolidated mud will Poor. Poor. Mud dredged from bay 64 65 ML to Pt
and organic material, which in some places is abundgnt and most artificial landward edge to- suspension in bay rated, however, as it stand for short time used in some places (49-78) (45-103)
Bay enough to form thin layers of peat. Olive-gray. Massive, fill; ranges in thick- ward the center of water, deposited in is below water table. in steep cuts; soft as artificial fill; not
mud structureless. Soft and fluid at top, increasingly consoli- ness from a few the bay; cut by quiet reaches of San mud must be sup- recommended for
dated with depth. Plastic. Swells when wetted, shrinks and inches to 85 feet; ex- meandering tidal Francisco Bay. ported in cuts. this use.
Qbm cracks upon drying. Overlies Temescal formation, Merritt posed on north side channels.
sand, or Alameda formation. Alameda.
Sand, fine-grained, silty, clayey, with lenses of sandy clay and Covers Alameda and Where exposed at sur- Wind- and water- High. Should be supported in Fair. Good. Merritt sand from the 111 16 SF
clay. Yellowish-brown to dark yellowish-orange. Grains southern part of face forms low, deposited beach and deep cuts, although bay is one of the (1038-122) (7-21)
consist of quartz and feldspar, some magnetite, flakes of Oakland, underlies rounded hills. near-shore deposits. in places the semi- main sources of arti-
white chert from the Claremont, minor amounts of sand- bay mud in bay south consolidated sand ficial fill. (Trask and
Merritt stone, shale, hornblende, pyroxene, biotite. Grains angular and west of Alameda will stand for long Rolston, 1951, pp.
sand to subrounded, frosted. Well-sorted. Contains small frag- and west of Oakland. periods of time in 1103-1104).
ments of roots, twigs, grass. No bedding observed. Slightly Thickness varies unsupported vertical
Qm coherent, in most places consolidation increases at depth; from a few inches to banks.
number of qlay lenses increa_ses to north; upper 1to2 feet known maximum of
loose, contains humus. Overlies Alameda formation; grades 65 feet.
laterally into Temescal formation.
Gravel, clayey; clay, sandy, silty; and sand-clay-silt mixtures. Covers most of surface Gently sloping coastal Alluvial fan material Moderate; some gravel When dry will stand Fair to good. Excellent to fair. Foundation material 105 21 GF, SF, CL
Pale yellowish-orange to dark yellowish-orange. Pebbles in between Berkeley plain, in some places brought down from lenses contain much for long periods in for most structures. (96-125) (9-28)
gravel consist largely of quartz, sandstone (most very soft), Hills and shore of dissected by streams. Berkeley Hills. water. vertical banks;
chert from the Franciscan, shale, white banded chert from bay; from 5 to 60 slumps when wet;
Temesecal the Claremont, and miscellaneous igneous rocks. In some feet in thickness. must be supported
formation places beds of differing composition (as gravel and clay) in excavations where
grade into each other laterally and vertically; in other water table is high;
Qtc places the contact between beds is sharply defined. Some extensive sliding
crossbedding. Most is coherent; may be crumbled between probable on steep
the fingers. Grades laterally into Merritt sand; overlies the slopes.
Alameda formation.
Upper exposed part is clay, sandy, silty, with few pebbles. Underlies the bay and No surface expression; Continental and marine Moderate to low; bulk When dry will stand for Good to fair. Good. Foundation material, 121 21 Varies with composi-
Formation includes several hundred feet of sediments under- the coastal plain exposed only in sediments deposited of formation is satu- long periods of time sandy portions can (110-128) (18-23) tion.
lying the bay and coastal plain, comprising continental and alluvium. Maximum stream cuts and in valley of San rated because it is in steep banks; open be used for artificial
marine gravels, sands, silts, and clays, with some shells and known thickness wave-cut banks. Francisco Bay. below water table. cuts in soft clays be- fill.
Alatneds organic material in places. Olive-gray to moderate yellowish- 1,050 feet (south of low the water table
formation brown. Consolidation increases with depth, except that quadrangle). should be supported.
upper portion has been preconsolidated, possibly by desi-
Qa cation (Trask and Rolston, 1951, p. 1082).! Borings indicate
soil zones within the Alameda; in places an old soil is
exposed at the top of the formation. Overlain by Temescal
formation, Merritt sand, or bay mud.
Predominantly shale, sandy, silty, with beds of fine- to In extreme northeast Steep slope along front Deposited in shallow Moderate to low. Stands in 45° cuts; Good. Good. Foundation material. Unknown. Unknown. None.
medium-grained graywacke. Sandstone light olive-gray to corner of quadrangle. of Berkeley Hills. marine waters. slopes this steep are
dark yellowish-orange; thin-bedded to massive. Shale me- Thickness estimated subject to gullying;
Kroxville dium light-gray and light olive-gray to moderate yellowish- to be approximately natural angle of slope
formation brown; breaks easily into small pieces, so that slopes 1,000 feet. approximately 25°.
underlain by shale are covered with a layer of loose frag-
Jk ments. Light-brown iron staining and clay minerals in
joints, fractures, and bedding planes. Contorted in some
places; some fracture surfaces are slickensided.
Sandstone, arkosic to graywacke; fine to very coarse In northeastern corner Forms rather steep, Marine deposit in geo- Low. Stable in vertical cuts Good. Good if not badly Material from quarry 138 7 None.
grained, with some shale beds. Sand grains consist larggly and east-central part rounded hills. syncline; source of except for contorted sheared. in fresh sandstone (127-149) (8-11) VAL SURW*
of quartz, feldspar, and shale, with some chert and biotite of quadrangle; on sediments thought to or sheared sandstone just east of quad- \'LQ“'Q J\t‘ GCTONn ©
and minor amounts of epidote, chlorite, clay, and carbon- Yerba Buena Islar_nd; be land mass west of and shale, which may rangle used for ag- <. Gp%"\ ey
Franciscan aceous material. Fresh rock is medium gray; weathered or probably underlies present coastline. slide on steep faces. gregate, with re- S
group altered rock is light brown or very pale orange. Fresh rock alluvium throughout ported good results. ) \%57
dense, hard; altered rock may be scratched with fingernail. quadrangle. Total &\PR ?a o
KJf Sandstone varies from massive to thin bedded, is cut by thickness unknown.
veins of quartz or calcite. Rock jointed, fractured; con- \(
torted in some places; many fracture surfaces coated with @\ :
iron, manganese, and clay minerals. »«lﬁ’E RP\
1Reference is to preconsolidation of Posey formation of Trask and
Rolston (1951), which in this report is considered to be the upper part of the
Alameda formation.
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