7. ARCHAEOLOGY OF CCO-137, THE "CONCORD MAN" SITE

Robert Fo Heizer

Introduction

In August, 1945, lirs. Robert .Enge of 21 Gregory Lane, Concord,
California assisted by her neizhbor, irs. Al Stone, bezan digging a o»it
in her back yard which was to become a swimming pool. At a depth of
5.5 feet from the surface they encountered 2 human burials, and reported
these tn the Contra Costa County Coroner, Dre. C.L.Abbott, il,D.e The
coroner examined the remains, aad vith Dr. 7. Thomrpson, his autopsy
surgeon, wrote a very creditable report on the bones, concluding that
they represented those of Indians and were to be attributed considerable
asc judring from the depth at which they were foundse Dre Abbott relcascd
the sheletal material to the University ol Calilornia Liuseun of
AnthPOpology.l

On September 12, 1946 the University was advised by lirs, Inze and
Dre Abbott cof the find, and at the former's invitation, carried out
excavaticns in the swimming pool area., From this excavation, in an area
20 by 40 feet, were recovered 5 additional human burials and a suall
quantity of artifacts.,

The particular interest which attaches to this site is the
situation of the occupation stratum containing artifacts, living refuse
and zraves, which lay buried under U8 inches of sterile soil, This
soil overburden constituteg presumptive evidence of antiquity of the
uderlying humen material.

Ve acknowledge our thanks to President R, G. Sproul who made
available, from his Emergency Fund, the funds needed to carry out the
excavations of September 12 to 22, 19li6. Colleagues who visited the
site and gave us their opinions include Professors C.0, Sauer, Earle
Storie, E. W, Gifford, Charles Camp, T.D. lcCown, A. L. Kroeber,

Js W, Durham, R.A. Stirton, S. Welles, R, L. Olson, N, Talliaferro,

and F, Harradine., R. Vanderhoof of Stanford University and O, P, Jerkins,
State Division of I’ines, also inspected the sitee. Dr. Henry P. Hdansen,
Oregon State College, analyzed some soil samples for pollen, but failed
to detect any evidence. R. A, Stirton has identified the faunal
remains, B, V. Gifford has determined the molluscan species from the
midden deposit, and S, F. Cook has made a chemical analysis of the
human bones, Students who laid aside their own work to assist in the
investization are V. llassey, R+ Newman, C. I. Smith, K. Stewart,

2 Beardsley, 'y Diddell, and F, Fenengas To all of these we offer

our appreciatione

The several excellent maps and diagrams printed in this paper
were drawn by wrs, Denald Baum and Dre Adan Treganczas To both I
acknoviledze my special indebtedness,
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WITH PERIODS OF TIME. Particularly "designed" for environmental
conditions comparable to those at the Concord Site (CCo=-137.)
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Location of Site CCo-137,

The site lies 3,5 miles north of the town of Walnut Creek a% an
elevation of 50 feet above sea level just east of a Lranch of Grayscn
Creek and .5 mile west of Walnut Creck, a somewhat larger stream
which flows north, in a deep and nariow trench, to empty into the
marshy shore of Suisun Bay some i miles bteyonde The Ignacio Valley,
whose main drain is Walnut Creek, is from 2 to L miles wide and 8 miles
long, and site CCo-137 lies at about its center toward the western
edge >

. Stratigraphy and Cultural Deposit

As may be seen in Figse 2 and 3, tlie hebitation level formed a
continuous stratum averasing about 1lb inches in thicknesse Although
its upper surface and lower surface were somewhat irregular, this
stratum lay in an approximate level plane, The irregularities of the
surface of this stratum may be in part cdue to degradation or erosion,
and its uneven bottom is almost certainly ascribable to disturbance
of the subsoil by the occupants of the site. DBurials, for example,
usually lay in graves filled with refuse deposit and excavated into
the subsoil, The stratigraphic profiles shown in Figs, 2, and 3 would
indicate that the original surface upon which the rcfuse accumulated
was slightly irregular, and the culture level more or less followed
the dips and rises of the original surface, The buried habitation layer
has been traced by lr, Boyd and Mr., Cole 125! northwest, LO! east,
and 55' west of the center of the swimming pool, The habitation level
consistec of a dark colored earth containing fire-cracked stones
(evidencing the stone-boilinz of foods), bones of food animals
(see list of species infra), discarded marine and freshwater mollusk
shells (see list of species infra), finely divided charcoal and ash,
and the like -- it was, in briefl, a typical Californian midden
deposit, 3

Lying over the occupational level was a deposit 48 inches thick of
naturally laid alluvial soil which, accordinz to the opinion of Storie
and IHarradine (see their report infra), took a long time to be deposited,
and at least as much additional Time to develop a scmi-mature profile.
Fige L indicates that the f{inal occupation of the site (LL"-L6" level)
followed a brief period of floodinz as evidenced by the silt deposition
at L6" to L8" 1lyinz upon the main occupation deposits

Storie and ilarradine speak of "ponded sediments." Allyn G, Smith
and G. D. Hamna of the California Academy of Sciences have identified
in the alluvial soil above the culture level the shells of Anodonta,
Pisidium occidentale Newcomb, Planorbis vermicularis Gould, He.isoma
tenue Philippi, and Lymnaca disidiosa Say, pointing out that this
assemblage would normally occur in a freshwater lake.

It is difficult to envisage a lake occupying Igznacio Valley
with the present topography. The present surface of the site lies at
50 feet above sea level, and 20 feet, above the present level of
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Walnut Creek. The valley surface on the bank of Walnut Creck is about

8 feet below the surface of the CCo-137 occupabion levele That consider-
able alluvial deposition has occurred in the floocdplain of the creek

is shown by the discovery within one mile of CCo-137 at site CCo-13E

of occupation levels in the liokelumne aqueduct cut into the Walnut Creck
floodplain sedinents at a depth of 6 fect from the surface, A second
nearby discovery was made at site CCo-133 of a human skeleton lying

at a depth of § fect from the surface and covered with undisturbed
alluvial soilse These would incicate a gencral deposition in the
Iznacio Valley of alluvium following an early occupation by mans

I have been vnable to secure from any geologist, gengrapher or physio-
grapher any coiicrent or convincing rccoastruction of the cvents and
changes which must have occurrcd if the alluvial soils capping the
culture stratum at CCo-137, the hearths at CCo-135, and the skeleton at
CCo-133 werc laid down in a body of watere Perhaps they are the bottom
sediments of lakes or ponds, but to my mind the probable explanation
lics in assuming a gradual aggracation of outwash and overilow silts
from the hills to the west and in the floodplain of Walnut Creck,

This deposition must have been fairly continuous, gradual, and covered
a long period of time, and in the process there could have occurred
local physiographic changes in terms of level due to uplift, subsidence,
soil crecp, altcrations in tho drainage pattern, and the like,

The present situation of site CCo-137 as a habitation spot for
primitive man is not particularly favorable. Fresh water is soine
distance away, the nearest being at Grayson Creck or Walnut Creclk,
each about ,5 mile distant. A former stream channel which must have
carricd considerable water at one time was located immediztely west
of the sitee This channel, marked by pea- to thumb-size sravel,
lies wunder several fcet of alluvium ancd runs in a south-north dircction.
Such a stream, perhaps a former distributary of Grayson or Walnut Creek,
mar in high watcr and flood, have bewn one of the sources of the sediments
which now cover the culture lovel of CCo~137. The source, coursc, and
destination of this former stream needs further investigation,

The Tuman Rcmains

In all, 9 human Wurials were recovered from the CCo-137 habitation
level. D3urials 1 and 2 werc cxcavated by Mrse Enge and Mrs, Stone who
report that they lay tully extended on the back (supine), Burial 2
is further described as having the right lower leg crosscd over tha lower
left, Both ladics dug the remains out carciully after first exposing
them, and we arc inclined to agree that thoir observations are corrcct.
Burials 2-9 were all flexeds All lay either at or bclow the level of
the habitation refusc at depths of Sl to 58 inchess, Average depth
of thc 9 burials is 63 inches, The grave pits were dug from the
shallow habitation laycr into the sterile sand basc, Calculating
the habitation laycr at not less than LL" {rom surface, the burial pits
could have bcen not less that 10" or morc than 24" deepe These are
average for Ccntral California sitc graves, Tho burials were not
concentrated, but lay isolated (nos. 6,3,9), in pairs (unos. 1,233,5)
or in grcater numbers (nos. 3,4,5,7). Probably more burials lie
unexcavated south of the east-west datum line from 35 to 50 foct
west of Datum A,
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Thce bones are not only heavily cncrusted with a calcareous accretion
which can be removed by prying with a knifiblade, but are also heavily
nincralized, Iverything about the bones is reminiscent of the skelctal
material from the olcer Middle and Early lorizon sitcs of the lower
Sacramento Valley, and quitc unlike anything thus far noted for the
San Francisco Bay rcgione

Dre T. D, lLicCown is preparing a report on the CCo-137 skecletal
remains which will bc published in’ a futurc number of this seriese.

The Artifacts

The dark occupatiocnal refuse stratum produccd very few artifacts.
We cstimatc that our excavation turncd over not more than 600 cubic feet
of occupation refuse, and frgm this we rccovered only 3 actual artifacts
not associated with burials. The rcmainder of the artifacts were
burial accompanimentse

Dissociated artifacts: A sandstone mortar rim fra-ment (length 8 cme,
Width, 3e5 Clle, NCight 2.7 cms) came from 50'8" W/0'0" i'-S of Datum A
It is apparcently, though not certainly because of its small size, close
to type B.2 mortars of the Interior Valleyo6 At 6619% W /316" 5 of
Datum A camc an antler tine 13,5 cme long whose tip appears to be worns
It may be tentatively identified as a punch or flint flakers A
fortuitous mammal bonc gplinter awl with a sharpcncd tip came from

Pit B, It is 5.l cm. long and 1.0 cm. widcs

Artifacts with burials: An obsidian blade 17,2 em, long, 2.1 cm, widc
and 1,0 cm. thick was found on thc chest of burial 7. Onc side is
sligihtly convex, the other has a suggestion of a kecl or ridres In
shapce, matorial anc technique it is indistinguishable from numcrous
specimens in UCLA from Napa Valley and Lower Sacramcnto Vallcy sites
of liddle Horizon times,

With burial 5 werce 3 shell ornaments made of green-backed
abalonc (Haliotis cracherodii.) The largest was rccl-shaped with two
central perforations and measured 13 cme long by 8.5 cm, in width,
Affixed by calcarcous accrction to the convex back surfacc were scveral
shcll beads, Two rings (a pair?) of thc samc shcll from burial 7 arc
3.3 cme in cdiametcr and have a gentral hole 1 cm, in diameter.
They arc classcd as type C (1),! and thecy may be notcd as typically
Middle Horizon in time,
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From three burials (nos. 1,2,5) came 4F small Olivella
biplicata shells with ground-off s»nirss. They range in length from
7 to I mm. The almost exclusive use of such small whole shell beads
is most typical of the Larly Horizon,

Two burials (nos. 5,7) yielded 465 small round Olivella
cupped disc beads 5 mm. in diameter, They are conically drilled from
the concave surface. This type of bead is most characteristic of
kiddle Horizon sites, but also occurs in the Late culture period.

Burials no. 5 and 7 procduced 82 flat disc beads of clamshell
(Saxidomus?, Macoma$) which are badly corroded. They are conically
‘drilled, range Irom 6 to 9 mm, in diameter, and appear to have been
made indivicdually rather than by the "productlon method" familiar
to the recent Indians. Closely similar beads are known ifrom one
site (Sac-72) which is lliddle Horizon in timc.

Two thin birdbone tubzss or beads came from a grave,
probably burial nos 7, though this allocation is uncertain due to
a catalogue confusion. They measure 2,F cme lonz, 1.5 cm. diameter.
Such beads occur in both coast and Interior sites throughout the
entire span of prehistoric occupation.

EXPLANATION OF PLATES 1 and 2.

Plate 1. g, burial no. 7; b,buriel no. 6; ¢, burial no. 4;

d burial no, 8; g, ﬂbarﬁoal lined pit 58 fect west of
atum A; f, dark occunation stratum in northwest corner

of SWJmmlng pool pit; g, south wall of pool. Stake marks
top of dark occumation stratum lying under dense light
colered clay; h, south wall of excavetion (A-B line of
Fig. 2), lower dark colored band is occunation stratum;
i, Feoture 2, cache of largc nebbles, nrobably coocking
stones for stone-beiling,

Plate 2: Contour ma»n is bazed uvpon the U, S, A"my Vier Depart-
rment Corps of Engineers Concord Quadrangle, CGrid Zone "G",

S minute series, 10243,

Soils map is baded upon the county map contained in E.J.
Carpenter and S,V, Cosby, "Soil Survey of Contra Costa
“County, Calliornla. UsSDepartment of Agriculture, Series
1933, No, 26, 1939,
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BURTAL TABULATION, SITE CCO=151,

gurlaL o,

| 12l uis6l7 8
gPosture: flexed onn side or back* § XX ‘X*éX X iX ;X
: extended on back ';_. éégﬂ_xf“ ¥ . :
 Orientation wiww Wi w oy %W sz
Lge ala g Aia aaain
SSGX é MiF §F 2iF §M b :F I ,é
:Depth from surface (3nches) § 60i 60:63: Ely; 63;66 62168 6L ¢
éAssociated artifacts é P { % : é
Smalil spire-lopped Olivella beads é_g_ X E % X | é §
Circular, conically drilled Olivella P | ‘
and Macoma disc beads { ol iX i X :
Reel-chaped Haliotis ormanent é P % X i ! % §
Subcircular llaliotis dJdiscs § : % ; X § § éj
Lype NAb obtsician blade é | gx % ;;
Red paint (hematite) : ] 2 : § é %X %X %%
Animal claws i % : é | P % SX |

A, acdult; Ad., adolescent, I, infant

Tdentification g£ Faunal Remains

Professor R. A. Stirton identified remains of bear (Ursus colusus),
raccoon (Procyon sps), dog or coyote (Canis sp.), deer (Ocdocoileus),
bird, turtle, Fish and various small rodents from the collection of
bones dug from the buried habitation layer, This is a representative
list of food species judging from what most Central California refuse
deposits produce, All are of living species which cccupy the rezion
today or in the recent past,

At one spot was a pi’e of broken deer bones which may represent
the disposal of the remains of a meal or a parcel of garbage gathered
from a house and buried in a shallow pite



Identification of liollusks used for TFood,

From the thin habitation layer were recovered the shells of oyster
(Ostrea lurida), and mussel (Mytilus edulis, Gonidea angulata,
Margaritifera margaritifera,) Ostrea and Mytilus live in the saltwater
bay; Gonidea ana Margaritifera come from either a freshwater stream or
ponde Identification of mollusks was performed by B, W. Gifforde

In connection with the marineé mollusks found at CCo-137, it is of
interest to note some observations made £0 years ago by V. Blake:

"Dr, Blake stated that he had becen to Lafayette, Contra Costa County,
to see a mound of shells, It was at a distance of ahout eishteen miles
from the salt water, Upon examination he found them to be salt water
shells, mussels, oysters, etce He further stated that he cdid not think
it was the Indians who had carried them for food to that distunce, as it
was far, and it was not a desirable spot for such a usez, and his opinion
was, that the valley in the immediate vicinity has been a salt water
baye That he intended, however, to uake a further examination at
some future time. The altitude of the mound is about ten feet, and
its extent one hundred by fifty yards.e There were also skelebons of
Indians and bones of deer, etco, in the mound, besides many flint chipss,

Prof. Bolander said that in liendocino County the Inqifns now carry
mussels, etc., to still greater distances from the sea,"

Blake apparently chanzed his mind, for a a subsequent mecting it
is noted that," Dr. 3Blake stated, in regard to the shell mounds near
Lafayette, that he had learned from an old Californian that the
Indians were formerly in the habit of gathering shell fish on the coast,
and carrying them ten or fifteen miles inland for food.!" 11

No reasonable coubt can exist that the occupants of site CCo-127
brought the oysters and mussels to their village in the shell from the
saltwater bay up the valley a few wiles, to there open, extract and
eat the meats, and discard the shells wherc they remain as vart of the
occupation refuse deposit.

Chemical Composition of Human RBone
D 2=

Professor S. F. Cook analyzed scveral samplcs of bone from CCo-137
burials with the following resulto:

Organic matter 10427
Ca 20485
CO, 7067
10 Le92

The ratio of P/CO; for the CCo-137 bone is 1.49, From two Early
Horizon sites to the northeast, wc note the P/0» ratio is 1.35 for

§J0-1L2 and 1.1,3 for Sac-107, It appcars that, chemically speak ing ,

- 12 -



CCo~137 is closer to the Early Horizon sites (SJo-1Lk2, 5J¢=68, Sac-107, SJo-56)
than to llarin County Late Horizon sites, or ‘o Lowsr Sacramento Valley-
Delta iiddle Horizon siteses On this basis alone, the site prcbalbly dates
from lover (i.es early) liddle Horizon timese
Analysis of Refuse DGpOolt

The habitation layer is a stratum composed lergely of soil, colored
black from charcoal resulting from fires, and containing fcod refuse in
the form of mollusk shells, and animal bone, It is strongly calcareouss
Cook and Trewan7a13 determined that the perccntlyf bone, by weight, in
the hebitation deposit was ¢0198; of rock, 2,90 of shell, «1363;
of charcoal, 00130,

Conclusions

To the present writer, the cultural ovidence (artifacts and burials) -
indicete strongly that site CCo-137 should be classified as lilddle lorizon
in type and times In terms of years, though this is fraakly a pguess, I
should datc the site as somewherce between 1500 and 3500 voars olde The
midpoint of this range, 2500 ycars ago or roudhly 500 3.C. scems not
unrcasonable ror reasons set forth clsewhore ', and because the pcdologic
report of Storie and Harradinc (lnfra) becars out the conclusion of rcasonsble
anticuity, It is admitied that my ovn esbimate of 2500 ycars and that of
the soil cuperts of a L000 yoar minimua is widely differont, bub since

the present time we have nothing better than gucesscs to rcly upon,

we shell have to be satisficd in concluding that, in tho opinion of certain
workers, thoe site and its contents s 7 be from two te four nmillenia old,.

L is hoped that a radiocarbon (C-1l) cating will be cetcrmined
fer thie site, OSuch a date, in addition to signifyinz the precise time
when tho iddle Horizon cu ltu;c of the Central California coast was in
forcv,'W1ll offer cvidence of the awount of time requirced to deposit a soil
leyer Iy fect thick, and for this deposit to undcrgo the nceessary profile
development to arrive at what Storic and Harradine call, in their rcport

I

which immediatcely follows, "scmi-maturc®e
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APPENDIX I

AN AGE ESTILATS OF THD BUXIALS UIMARTHE
1
NEAR CONCORD, CALITC.GTIA, BASED ON PELOIOGIC OBSERVATIONS
2
R. Tarl Storie and Frank Harradine

The unearthing of several human slkeletons from a swimning pool
excavation at the -obert Lnge residence near Concord, Califernia,
afforded an oxcellent opportunity for collaboration between the Department
of Anthrogolozy and the Division of 30ils in an effort tc cstablish an
approxinate age of the burials, The nature of the actual contents of
the burial pits and allied data were of concern to the anthropolo;ists
on the project, whereas the writers of this report, as soil technolopists,
were intercsted more in the nature and secuence of soil horizons and
other data lying above the burial pitse

It becaime evident after the first critical observations at the
excavation that a "long time" had been necessary for the parent scil
material to be deposited above the burials, Also an equally long or
longer time was necessary for the soil forming processes to differentiate
this soil material into horizons characteristic of a semi-mature profilc,
Unfortunately there is no definite correlation Letween the desree of
maturity of soils as evidenced by horizonsl characteristics and actual
age in years, Only an estimate of the actual age in years of a ziven
soil profile can be offered after the variable factors of soil forming
processes arc considered and corrclated with logical rcasoning based
on known facts of soil bechavior.

A schematic diagram showing the sequence of horizons of a Ticrra
scil oro?llc and other strata overlying the burial pits is containcd
in Fig. 4.

Beginning with the primary occupational zone at a depth of 48 inches
from the present eroded land surfdco, the scquence of events and probahle
time involved is thousht by the writers of this reoport to be as follows

1. After an indefinite perioc of occupation at the 48 inch depth
a relatively short pcriod of flooding and rapid dcposition of
four inches of finc sandy material was dprthOC, causing a
temporary vacancy of occupation,

2o The second, or teminal occupabion at approximately Iy inches
from the present surface was briel and terminated by an invasion
of ponded, or very slowly moving waters. Thesc waters carried
very fine sandy and silty sccdiments that were slowly depesited
and ultiaately built wp a layer of parent material about il
inches decp over the terminal occupational level,

1, Report by the Division of Soils, University of California, Bcrkeley.

2, Soil Technologist and Assistant Soil Technologist, respcctively (1947).
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3¢ Apparently the waters receded for a short time 2llowing the
grovth of plants, This is partislly evidenced by a two inch
dark colored layer of soil which prcsumably was darkened
by decayed vegevative matter,

lie The final depositional perioc was probably continuous, but
certainly very long in duration, The absence of stratification
and fincness of the particles comprising this material,
together with other criteria, lend olmost conclusive proof
that this last deposit was very slowly laid cown by still waters.

50 It is from this medium and fine-texturcd marine deposition that
a characteristic semi-maturce profile of the Tierra scriszs has
weathereds (A sketch with brief notations describing the
Tierra Soil overlying the burials is contrined in Fig. 2. A
more detailed scories description of a typicsl Tierra coil appears
at the conclusion of this rcporte)

The age of a soil is scldom considercd in terms of years by a soil
scientist., It is generally bascd on the degrec and charzcteristics of
horizontal differentiation which in turn categorically arringes soils
into five periods or stages of maturitye

Tweo soils derived from identical parent materials but formed under
different climatic and topographic conditions may not reach the same state
of profilc maturity at a given time in ycarse, A bricef description of
the five stases of maturity arc as follows:

Is Recent profiles are without definitc horizons of eluviation or

iiTuviation; relatively unweathered recent or very immaturc soilse

II. Toung proiilcs have slightly compacted subsoil horizons but

viithout clay accumulations; slightly weathered immaturc soilss

IIT, Immaturc profiles have compact subgoil horizons with distinct

c¢lay accurmlations; moderatcly weathorcd immature soils.

IV, Scmi-mature profiles have very compact, scmi-cemented horizons

with high clay accumulations; strongly weathcered,

Vs Mdature profiles havc ccmented, rocli-like hardpan horizons or

compact and hithly colloidal clay horizons; fully wcathcred
mature soils,

An attempt is made in Figare 1 (top) to graphically present the
writers! theorics, or ostimates at lcast, as to the rate of profile
developrment in torms ol yearse

A bricf summation of thc known and observable facts regarding the
soll mass above the buriacls, together with conclusion by inference, will
follow:

1, The parent soil material ovirlying the terminal occupational

zonc was slowly deposited by ponded or slowly moving watcr,
Fincness of matcrial, the abscence of stratification, and
occurrcnce of very small marine shcll deposits comprises the
principal substantiating cvidencee It is cstimated to have
taken from ahout 1000 to 3000 ycars for this deposition to
take placcs
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2,

3e

The gencral character of the Ticrra profile is consistent
with the definition of a somi-maturc soil, Such criteria as

the dense columnar structural units in thoe subsoil; concontration

of limc in the lowcr subsoil prismatic units, and rangc in pH
valucs arc indicative of a long period of lcaching and profile
developmente In process of soil formation to a stage of
scmi=maturity in this Ticrra profile is beolicved to have taken
from 3000 to 5000 ycars. This intcrvel of time must bc added
to the time alrcady allowed for the deposition of the parent
soil matcrial. '

In the writers! final analysis thon, an agc estimate of the
burials, based on pcdological obscrvations, would have cccurrcd
between LO00 and 8000 yecars agoe
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TIERRA SERILS S0ILS

The Ticrra scrics includes dark-celored slightly acid soils doveloped
from extremcly compact or partly consolidated old scdimentary depositse
These soils occur in the valleys and coastal plains of southwestcrn
California where the mean annual precceipitation renges from 12 to 20
inchess, They arc grasssiand soils, somcwhat prairie-likce in character,
tlany arcas arc on concave slopes acjscent to drainagoways. They arc
closcly associated in places with Chamisc soils, which arc a lightoer
brown and geoncrally occupy slightly stecper and longer slopcs at hicher
clcvations, whorce thoe soils of the twe scries lic adjacont to cach othore

I, 350il Profilc: (Ticrra fine sandy loam)

le Dull zrayish-brown or very dark brownish-gray friable,
slightly acid finc sandy loam; about 8 inches thicke

24 Dark-gray, dark grayish-brovm, or ncarly block sandy loam
or clay loam that is plastic when wot and hard wia dry.
This leycr is about 12 inches thicke

3e Lark-gray, dark browmish-gray, or black stiff, plastic sandy
clay containing a rether large proportion of coarsc sand
and finc gravel, This laycr is about 13 inchcs thick and
grades to

Ls Extremcly compact or partly consolidated substratum of old
scdimentary deposits that is gencrally more firmly cemented
with silica or iron in the upper part and less cemenhed,
though still of scmiconsolidatcd charactcr, at groater depths,
This matericl occurs to a depth cxceeding 6 feocte

IT, Variations: Thc hcavier-texturced soil typces arcmmore plastic in
the surface soil and have a slightly hcavicr and morc plastic
subsoils They are gencrally darker colored in the surface soil,
In a few included arcas along swalcs and on foot slopes the
cccnted substratun lics at a depth of 60 inchcs or morce

As mapped in the vicinity of Concord in thce Coatra Costa
soil survey (sce Ple 2), small arcas of Ticrra soils are
soncwhat croded alonz the lower margin of the terrace lands
west of talmut Crecke The surface soil in most of thesc bodics
is clay loam and thc subsoil may not be so tizht and compact
as typicals The parent material and lower subsoils rrequently
contain limcs. The lime in the lower subscils has w.oathcred from
the parent naterial lime ond concentrated through leaching to
the lowcr horizonse
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IIT.

Vo

VI.

VII;

Topography: Upland terraccs, most of which have been cut by
crosion into rolling or hilly rclicfe. wuany arcas occur
adjacent to drainageways in concave slopess

Drainagec: Surface drainage is good but the heavy impervious
subsoil rctards the downward movement of water, and, following
heavy rains, the soil bcconmcs saturated and boggye

Natural Vegetation: Under virgin conditions these soils are
thickly covered with native grass and scattcered trcees such

as oaks,

Usc: liany arcas arc used for grazing, which is very good
during wintcr and spring. Some arcas arc farmed to barlay,
grzin hay, and bcans, and yiclds arc fair to goode

Distribution: Central and southwestern California ncar the
Coast Rangce

Typc Location: Santa Yncz Arca, California,

Serics cstablished: Salinas Arca, Celifornia, 1925,
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