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FREFACE

This study of the Sacramento-San Joaquin Delta is an
attempt to apply geographical principles to the settlement
of a delta area in a highly advanced technological socliety.
This 1s one of the first delta areas of the world to be
developed with medern machinery and reciamation methods
instead of under the primitive m:sthcds which have been
applied to other deltas of the world. Among the delta's
serious physical handicaps to permanent settlemsnt and agri-
cultural productivity wers river and tidal floods, levee and
goil subsidence, salt-water incursion, and wind erosion.
Periodically the attemptec corrective measures in engineer-
ing and legislation have added to the physical problems.

The nafure of the delta as it appears today is the
product of changes wrought by physical and cultural 2gencies
chiefly in the past century. To understand the problems of
settlement of this delta under modern conditions one must
arnalyze the physical setting &3 well as the many humen activ-
ities which have been essential in winning the delta area o>
agricultural production. Reminders of this cultural imprint
are most evident in the levees, the land cover, local relief,
solls, and the outline of islands and channels. The Sacra-

mento-San Joaguin Delta does not fit the usual deltaic
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pattern of such areas in other parts of the world. The Sac--
ramento and San Joaquin rivers enter two of the corners of
the triangle and form many distributaries which are confined
in a single drainage channel to Suisun Bay and subsequently
into San Pablo and San Francisco bays and eventually through
the Golden Gate Channel into the Pacific Ocean.

Although the Sacramento-San Joaquin Delta is unique
among world deltaic regions, there are physical similarities
with the Fens of east coastal England and the reclaimed North
Sea fringes of the West Europsan Plain. The paper 18 offered
as a basis for comparative study of the settlement geography
of other deltas.

The resezrch on the Sacramento-San Joaquin Delta began
in the spring of 1955. Intensive £415id work was performed
during that summer and frequent visits in all seasons con-~
tinued to the present. 1In addition to field cbaservation and
interrogation, research in primary materials was conducted
in the Bancroft Library and General Library of the University
of California, the California State Library at Sacramento,
the College of the Pacific Library., the Stanford University
Library, and the Sacramento, San Franciscc, and Steckton city
libraries. Unpublished material of conaiderable value to
this study was made available also oy such United States
agencies as the Bureau of Reclamation and the Bureau of Land
Management in Sacramento, the District Court in San Fran-
cigco, and the Soil Conservation Service. The Division of

Water Rescurces, the Reclamation Board, the University of

iv



California Agricultural Extension Service, and the University
of Califcrnia Department of Soils and Plant Ndtrition also
permitted access to their flles or libraries. The courtesies
wnich the various.agencies extended to this writer were,
together with advice and 2 "fesling” for the delta, realized
through the aid of a number of individuals among whom Messrs.
John McKeag, W. C. Fleming, John Spurlock, Alan Carlton,

R. S. Baskett, John P. "™darhill, John Guvlden, and Dr. Stan-
ley W. Cosby are recalled as being particularly generous of
time and effort. This writer also wishes to express grati-
tude to Mr. P. Hal Higgins, Mr. J. R. Morrison, Dr. J. N.
Bowman, and Mr. William Q. Wright for their initiative in
bringing information to his attention.

Deep appreciation is due to Professors Joseph E.
Williams, E. Louise Peffer, and Paul F. Griffin for ahaping
the perspective and guiding the exposition of facts and
ideas in this paper. The writer alss wishes to thank the
follcwing studentz who executed most of the cartographic
work: Sabina M. Pyzell, Nancy S. Johnson, Janat M. O'Haray
Nicholas A. Vaksvik, Barbara ®Westinghouse, Wayne R. Irvin,

V. Kay Vinson, and Hugnh N. March. A final acknowledgment ig
due to Miss Liselotte B. Hofmann and Mrs. Jean S. Thompson
for their editorial suggestions and typing.
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INTRODUCTION

The drainage from more than cne-third of California
arises in the basins of the Sacramento and San Joaquin
rivers. The floodplains of these arterial streams merge
about 50 miles northeast of San Francisco, and the rivers
pass through a complex network of interconnecting channels
before discharging into the easternmost cf the cha!n of bays
which breaches the Coast Renges (see Map 1, p. 1). The seg-
ment of the Central Valley where the two rivers merge and
enter Suisun Bay is the Sacramento-San Joaquin Delta (see
Map 2, p. 3). About 56 per cent of its 535,000 acres of
peat and alluvial land 18 at or below sea level; this area
and the higher river overflowed land are preserved from
returning to a delteic swamp by about 1,100 miles cf channel
front levees.,

Maximun dimensions of the Sacramento-San Joaquin
Delta are nearly 24 miles, east to west, and 48 miles, north
to south. Roughly delimiting the regicn are the cities of
Sacramento, Stockton, Tracy, and Antioch; the administrative
subdivisions of the state within which it lies are the coun-
tles of Sacramento, San Joaquin, Contra Costa, Solanc, and

Yolo (see Map 3, p. 5).
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Before the Gold Rush the delta was a tidal swamp fre-
quented by Indlians, a2 few trappers, and an occasional group
of transient Californians or Mexicans. While the gold fever
continued strong & few men settled on the natural levees.
These and later arrivals undertook the first of uncounted
levee-bullding proJjects which ultimately transformed the
deita from an imperfectly drained floodplain to a productive
farming region.

The plexus of delta channels which 1inks the main
rivers of the Central Valley with the bays and the Golden
Gate has performed an important role ia central California
communications. Along the waterways moved shiploads of
Argonauts to and from the mines. Later, when bonanza wheat
growing spread cultivated fields through the Central Valley,
the delta affluents floated scores of steamboats and barges
seavard. For years packets and freight boats sarried thou-
sands of people and large volumes of produce, grain, and
other freight between SAcramento, Stockton, other delta
points, and the San Francisco Bay cities. While bulky
through traffic still moves by barge between bay points,
Sacramento and above, and Stockton, the automobile and good
roads ended the dependence of the delta on water communica-
tions,

With productive soile, a nearly drought-free situation,
waterway or highway access to the ma jor urban communities of
central California, and transcontinental rail links, the

delta has been ideally adaptable for commercial agricultural



SOLANO

SACRAMENTO -

SAN JOAQUIN
DELTA COUNTIES

V-

JOAQUIN
co.

SAN




development. Fortunes were made and lost by speculators and
farmers intent upen capitalizing on the increase in land val-
ues and the improved agricultural poctential which reclamation
promised. Commerclal farmirng, the major ecoromic activity
for many years, has been characterized by a constant search
for more remunerative land uses. The products emphasized
change from time to time but an attention to small grains,
high labor requirement row crops, and livestock feeding has

prevaliled for over a century.



PART ONE: PHYSICAL GEOGRAPHY
CHAPTER I
THE DELTA, ITS HYDROGRAPHY AND LAND PORMS

To understand the cultural geography of the Sacra-
mento-San Joaquin Delta, one must understand the physical
geography of the region. The dalta ococupies che central
part of the structurally depresssd Central Valiey, a
physical unit the formation of which has been ascribed to
faulting or geoaynclinel sag, although recent torsion
bealance studios.susgest that the underlying basement com-
Plex represents a westward extension of the tilted Sierra

1

Nevada block.” Core samples from wells drilled to the

east of the delta appear to substantiate the latter theory.

lpruce L. Clark, "Tectoniosz of the Valle Grande of
California,” American Association of Petroleum Geologists,
Bulletin, XIII (March 1929), p. 202; Andrew C. Lawscn, "Ths
STerra Nevada in the Light of Isostasy,” Geological Society
of America, Bulletin, XLVII {Nov. 1935), p. 1693; F. E.
vaugien, "Geophysical Studies in Californis,"” Geologic
Formations and Economic Development of the 0il and &Ea
Fields of callifornia, Caiif. Eep%. of Natural Resources,
Div. of Mines, Bull. No. 118 (Sacramento: 19%3), p. 68;
Jo C. May and R. L. Hewitt, "The Basement Complex in Well
Samples from the Sacramento and San Joaquin Valleys, Cali-
fornia,"” California Journal of Minzs and Ga0logy, XLIV
(Aprid 1688J, p. 130.



Samp.es of Sierra complex rocks have been reached at depths
of 9,400 feet and 6,450 feet, respectively, 7 miles south

and about 9 miles southeast of Sacramento (see Map %, p. 9).
About 19 miles due north of Stockton the basement was found

2 7o the east of Stockton, at 8% and 14

at 5,750 feet depth.
miles, respectively, are well hoies that floored in crystal-
lines at about 8,500 feet and 6,300 feet depth.3

A basement of igneous and metamorphic rocks is man-
tled by Cretaceous and Cenozoic strata which dip from the
east and weat toward a longitudinal axis that lies nearer
the Coast Ranges than the topographic center of the Central
Vhlley.u This sag of the sedimentary rocks is attributed to
the forces which produced the folds and overthrusts of the
Coast Ranges. Perhaps the depression deepens as the delta
area 1s approached; Xivk Bryan observed that the thickness
of the Sacramsnto Valley Tertisyry and later formations
increased from north to aeuth.s

Some agency of depression appears to have operated

in the area of the delta bdbut not to the north or south.

°william B. Clark, "Mines and Mineral Resources of
San Joaquin County, California,’ California Journal of Mines

ané deology, LI (Jan. 1955), p. 28.
3May and Hewitt, loc. cit., p. 155.
h01ar P. Jenkins, "Geomorphic Provinces cf Califor-

nia," Ge ¢ Pormations and Economic Development of the
0il ana Gas elds o a ornia, p. 83.

SOeclo and Ground-Water Rescurces of Sacramento
valley, California, U.S. Dept. of the Interior, Geological

Survey, water-Supply Paper No. 495 (Wesshington: 1923),
pp. T7-78.
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Andrew C. Lawson and F. Leslie Ransome zsscciated the sub-
sidence with the same movement which submerged San Francisco
Bay. Sedimentary loading was considered to be insufficient
to produce the depression although such accumulations may
explain delta subsidence elsewhere.6

Comparatively recent evidence of regional subsidence
1s afforded by an extensive body of peat which thickens
toward the western apex of the delta from the north, east,
and south. The organic materials have a maximum vertical
development of 5C feet or more.7 The surface peat layer,
generally less than three feet thick, was derived from tules

(Scirpus lacustris L.). The underlying column of decomposed

organic matter was produced by reeds (chiefly Phragmites

communis Trin.); it rests upon & massive and somewhat imper-

vious mineral substratum of alluvial znd lacustrine origin.8

6Lawson, "The Geomorphogeny of the Coast of Northern
California,"” University of California, Dept. of Geology, Bul-
letin, I (Nov. 1894), pp. 265-66; Ransome, "The Greast valley
of California,"” ibid., I (April 1896), p. yig,

7Report of Sacramento-San Joaquin Water Supervisor for
the Period 1924-1028, Calif. Dept. of Fublic Works, Div. of
water Resources, Bull. No. 23 (Sacramento: 1930), p. 361
(hereinafter cited as DWR Bull. No. 23); Geology and Water
Resources of the Mokelumne Area, California, by H. T.
Stearns, T. W. Robinson, and G. H. Taylor, U.S. Dept. of the
Interior, Geological Survey, Water-Supply Paper No. 616
(washington: 1930), p. 32.

88011 Survey of the Sacramento-San Joaguin Delta Area,
California, by Stanley w. Cosby, U.S. Dept. of Lgriculture
Thereinafter cited as USDA), Bur. of Plant Industry, and
University of California Agricultural Experiment Station,
Serles 1935, No. 21 (Washington: 1%41), pp. 17, 18.
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A prolonged general subsidence is suggestea for the
area because the plants could not have grown except in rela-
tively shallow water.9 A. P. Dachnowski-Stokes dates the
beginning of plant accumulation at the close of e glacial
period.1O Perhaps a postglacial general rise in sea level
fostered the accumulation of the hydrophytic remains. Mod-
erate depression of a block lying to the southeast of the
Scarp-edged Montezuma Hills also could have been involved in
aeveloping the peat column. Several cases of vertical dis-
placement of strata have been revealed in core samples from
gas fields 1a the Rio Vista to Walnut Grove vicinity.ll No
Single explanation for the regional subsidence has galnea
general acceptance with scientists, but there 1s\a develop-

ing record of measured data, primarily from well cores,

which may eventually resolve the problem.

9Ibic., p. 17. Viewed in another light, the verti-
cal dimension of the organic remains developed while
canopies of living hydrophytes extended themselves across
water from the margins of natural levees or other land.
Dead plant matter and silt gradually thickened to the point
of resting upon the mineral substratum. This explanation
for peat accumulation suggests itself from cases in which
dammed sloughs were blanketed by plant growth to the cepth
of 15 feet 1in 35 years. Letter of William &. Wright, Los
Gatos, Californiz, n.d. /1950/, pp. 7-3 (in Wright's files).

10peat Land 1a the Pacific Coast States in Relation
to Land ana Water Resources, USDA, Bur. of Cnemistry ana
Solls, Misc. Pub. No. 243 (Washington: 1936), p. 19.

LIp, W. Carlson, "Mines and Mineral Resources of
Sacramento County, Czlifornie," California Jour.:zl of Mines
aac Geology, LI (Jan. 1955), pp. 149-50,




The Delta Characteristics

The Sacramento-San Joaquin ﬁelta has the subaerial
features generally assoclated with deltas developed by low-
gradient rivers upon'entering tidal water. Distributary
channels, natural levees, and island or mainland tracts of
tidal marshland are present. There is, however, little
suggestion of the presence of top-set, fore-set, and bottom-
set beds which are frequently associated with deltaic depos-
its. It is an unusually large volume of indigenous organic
fi1l, peat, that occuples the core area of the delta.
Alluvium rich in organic matter merges with the peat toward
delta and channel marzgins. The peat rests upon a zone of
soft muck which overlies the continuous hardpan bed of light
gray mineral sediment that dips toward the valley outlet.
The hardpan slopes from depths of 14 to 20 feet along the
eastern edge of the peat areas to 40 and 60 feet below the
surface near the river cutfall.l2

A deltold outline is posseséed by the Sacramento-Szn
Joaquin Delta, but the orientation of this land form differs
from the common conception of an estuarine delta. Estua-
rine deltas, like true, arcuate, and digitate forms, are land
features which broaden seaward. This compound deltza dimin-

ishes in breadth seaward. TIts trunk stream distributaries

l‘Cosby, op. cit., p. 43; Marsden Manson and C. E.
Grunsky, "Report” of Consulting Engineers," Report of the
Commissioner of Public Works to the Governor oOFf California
(Sacramento: 1895), p. 26.
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merge rather than diverge as the outlet between the Mount
Diablo Range and the Montezuma Hills is reached.

In the undisturbed state of a century ago about
three-fifths of the delta was awash with an ordinary tide.
Spring tides could submerge all of the backswamp. River
floods were capable of overflowing the entire delta, par-
ticularly when crests, high tides, and westerly winds cre-
ated a congestion above the outlet into Suisun Bay.

Local relief was slight. Typical asymmetrical natural
levees, narrow meandering ridges of alluvium that splayed
into backswamps from distributaries, and occasional hummocks
of sand were the features which rose above the general plane
of the sea level swamp. The elevation of the alluvial
ridges lncreased headward, but the aeolian hummocks were
best developed about 10 miles east of Antioch. For the
moFt part, the various features were less than 10 feet high.

The relief has been increased markedly by a century
of reclamation and agricultural activity. The natural levee-
rimmed tidal swamps have had a saucer-1like profile intensi-
fled by oxidation and deflation of the drained peat. This
local subsidence of peat has resulted in island surfaces
shrinking from sea level elevations to minus 5, 10, or 15
feet. On reclaimed tracts which have poorly defined natu-
ral levees the transition to depressed floors from i1sland
margins is abrupt (see Map 5, p. 14); artificial levees form
the saucer rim. As the natural levees become better defined

a more shelving slope separates the artificial rim from the
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island Iinterior. This backslope is not the simple deposi-
tional feature that a cursory view might indicate. In the
first place, organic matter 1is proportionately greater in
volume toward the interior of a tract; hence the oxidation
rate and subsiderce have been greater away from the levee
crest. Secondly, the slope has been affected by the accumu-
lation of materials derived from flood-eroded artificial
levees or deposited when floods poured placer mining debris
into the reclaimed tracts.

Artificial levees are the most prominent relief fea-
tures. They top, and in some instances virtually conceal,
the original natural levee or bank. The mass and elevation
of the man-made banks provide a more apparent cultural
imprint upon the terrain than do the culturally induced
oxidation of peat and alteration of natural levee back-
slopes. Without the artificial levees the man-made land-
scape which is the present Sacramento-San Joaquin Delta

could not exist (see Plate I, p. 16).
Delimiting the Delta

There is ample discussion of the physical character-
istics of deltas in contemporary and recent texts in geology
and physical geography, but the literature barely touches
upon the problem of defining headward or landward limits of

the deltas.13 A convenient and arbitrary designation of the

13The following texts were consulted: Ralph S. Tarr,
Elementary Physical Geography (New York: The Macmillan Co.,
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former point is the fork made by the uppermost distribu-
tary.lu The edge of the pre-reclamation backswamps approxi-
mates the landward limit of the Sacramento-San Joaquln
Delta.

By projecting the pre-reclamation mean tidal basin,
which coincides with most of the organic soil area, a pedo-
logical definition of the delta is made.15 The area so
conceived does not fit the residents' opinions of what con-
stitutes the delta. Nor does it include all of the land
which lies downstream of the first Sacramento and San Joaquin
distributaries.l6 This larger area 1s closer to the concept
of the delta as it has been expressed by state, federal, and

private engineers familiar with the area.

1896); Israel C. Russell, Rivers of North America (New York:
G. P. Putnam's Sons, 1898); Rollin D. Salisbury, Physiography
(24 ed., rev.; New York: Henry Holt and Co., 1209); Philip G.
Worcester, A Textbook of Geomorphology (New York: D. Van
Nostrand Co., Inc., 1939); 0. D. von Engeln, Geomorphology
(New York: The Macmillan Co., 1942); Norman E. A. Hinds,
Geomorphology (New York: Prentice-Hall, Inc., 1943); C. A.
Cotton, Geomorphology (4th ed.; New York: John Wiley and
Sons, Inc., 1945}); L. Don Leet and Sheldon Judson, Physical
Geolozy (New York: Prentice-Hall, Inc., 1954); and william D.
Thornbury, Principles of Gecmorphology (New York: John Wiley
and Sons, Inc., 195K},

Msalisbury, op. cit., p. 200.

15Cosby includes within the delta "all important
areas of the highly organic soils that distinguish this
relatively flat, sea-level district and . . . exclude/s/ as
much as possible the mineral soils that lie on the margins of
the encircling valley plains.” Op. cit., p. 1.

l6Variation and Control of Salinity in Sacramento-San
Joaquin Delta and Upper San Francisco Bay, Calif. Dept. of
Public Works, Div. of Water Resources, Bull. No. 27 (Sacra-
mento: 1932), p. 152 (hereinafter cited as DWR Bull. No. 27).
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Official engineering and reclamation literature on the
lower Sacramento and San Joaquin basins generally shows
agreement as to the terminal apexes of the delta. The Jjunc-
ture of both rivers with Suisun Bay 1s uniformly accepted as
the western tip. The northern extremity is traced to within
10 miles of Sacramento.17 The southern delta extremity is
variously located at points lying within two miles above or
below the multiple bridge crossings of the San Joaquin.18
The northern and southern limits as viewed in the engineer-
ing reports are essentially the same as the physiographic

designation of the first distributary fork.

17George A. Atherton, “Irrigation Developments in the
Sacramentc-San Joaquin Delta,"” in Proceedings of the Sacra-
mento River Problems Conference, Calif. Dept. of Public
Works, Div. of Water Rights, Bull. No. 3 (Sacramento: 1924),
P. 91 (henceforth referred to as DWR Bull. No. 3); Report on
Salt Water Barrier, Calif. Dept. of Public Works, Div. of
Water Resources, Bull. No. 22 (Sacramento: 1929), p. 44
(hereinafter cited as DWR Bull. No. 22); DWR Bull. No. 23,
P. 359; DWR Bull. No. 27, p. 17; "Allocation of Costs;
Problems 8-9," Appendix E in Report of Subcommittee on
Salinity, U.S. Dept. of the Interior, Bur. of Reclamation,
Central Valley Project Studies (Washington: 1547), p. 167.

l8Repor't of the Examining Commission on Rivers and
Harbors to the Governor of Californiz (Sacramento: 1891),
p. 84; DWR Bull. No. 22, loc. cit.; DWR Bull. No. 27, loc.
cit.; George S. Nickerson, "Discussion,"” DWR Bull. No. 3,
P. 96; Partial Report from the Chief of Engineers on Sacra-
mento, San Joaquin, and Kern Rivers, California, Concerning
Navigation, Flood Control, Power Development, and Irriga-
tion, U.S. 71st Cong., 3d Sess., H. Doc. 791 (1931), p. 35;
"Allocation of Costs . . . »" loc. cit.; Marsden Manson,
"The Swamp and Marsh Lands of California," Technical Society
of the Pacific Coast, Transactions, V (Dec. 1888), p. 97;
George A. Atherton, 'Reclamation and Development in the
Sacramento-San Joaquin Delta,” Agricultural Engineering,
XII (April 1931), p. 129. -
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There 1is reasonable agreement among the engineers in
precisely designating landward limits of the delta. A pri-
vate consulting engineer included peat and higher sedimentary
lands, in approximately equal proportions, none of which
would have been as mﬁch as 10 feet above mean sea level (see
Map 6, p. 20).19 The State Surveyor General, writing in
1869, observed that the extreme floog height in the delta
then reached 10 feet above low tide.29 The Governor's Exam-
ining Commission on Rivers and Harbors accepted the 10-foot
contour above low tide as the edze of the delta.21 This
slightly exceeds the Bureau of Reclamation's designation of
the delta to "include all islands and adJoining lands lying
below the five foot contour” and certain lands above the

contour.22

191p14.

20"Report" of Sherman Day, in Tide Land Reclamation
Company, Fresh Water Tide Lands of California (San Francisco:
M. D. Carr and Co., 1869), p. 15,

21Report of the Examining Commission . . . , p. 8.

22The complete statement makes a number of qualifica-
tions based on cultural activities rather than on physical
criterlia. The Bureau, to facilitate investigations of water
use in the lower Sacramento and San Joaquin valleys, regards
the delta as including "all islands and adjoining lands
lying below the five foot contour . . . and additional lands
above this elevation limited to: areas that have been irri-
gated from the delta channels, areas included within desiz-
nated places of use described in applications, permits, or
licenses issued by the State for appropriation of water from
delta channels, and Sseparate landholdings either contiguous
to the five foot contour or located above that elevation and
abutting a delta channel (portions of these holdings, in
some 1lnstances, were excluded by consideration of swamp and
overflowed land survey boundaries).” John L. McKeag, 'Delta
Report,” prepared for the U.S. Dept. c¢f the Interior, Bur. of
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These views are essentially in agreement as to the
superficial extent of the delta. The maze of distributary
charnels and leveed islands of near sea-level elevation are
clearly understood to be deltaic. Mainland swamp and over-
flowed tracts that drain directly into tidal sloughs or
channels likewlse seem to be recognized as deltaic. Topo-
graphic and edaphic simliarities, together with land use
patterns, strengthen the concept of the delta as being dis-

tinct from the adJjoining valley plains.
The Tidal Basin

Approximately 320,000 acres of the delta lay within
the estimated mean pre-reclamation tidal basin. More than
half of this swamp was inundated at high tide.23 Another
205,000 acres of the delta were subject to river flooding
primarily; although extreme tides may have backed over some

of the area.24

Reclamation, Project Development Division (7 folios; Sacra-
mento: 1954), not paginated (typewritten and handwritten).

23Tide Land Reclametion Co., loc. cit.; Report of the
Examining Commission . . . s 1loc. cit.; DWR Bull. No. 27,
pp. 153, 160,

21“..’-\‘cr-eage estimate based on map measurements made by
this writer. Maximum recorded flood stages have been about
A.H feet above mean sea level at Collinsville, the mid-delta
Junction of the San Joaquin and 0ld River distributary, and
Stockton. The flood-plane elevation at Walnut Grove 1s 16.5
feet; at the southern apex of the delta it is 23.2 feet.
Report to the Water Project Authority of the State of Cali-
fornia on Feasibility of Construction by the State of Bar-
riers in the San Francisco Bay System, Calif. Dept. of Public
Works, Div. of Water Resources ’Sacramento: 1955), p. u46.




Swampland reclamation has reduced the mean tidal
basin to about 39,000 acres.°? The contraction from 320,000
acres modified the tidal prism. The modification has not
been steady. Levee breaks have returned large acreages to
the tidal basin, some of them permanently. The enlargement
of existing channels or the excavation of new ones has ailded

tidal diffusion.<?

On the other hand, alluviation in the
channels between the 1860's and 1900's resulted in an appre-
clable reduction of the tidal basin's water-holding capacity.
The loss of floodplain and tidal basin water storage area
through reclamation accelerated runoff delivery to the bay

and facilitated the penetration of saline water into the

delta channels,
Salinity in the Delta

Although the delta waters are tidal, they are not
saline except during late summer and fall. The extent to
which this seasonal salinity penetrates depends upon the
volume of flow which the Central Valley rivers discharge
into Suisun Bay.°! The bay, largely fresh in winter and
spring, usually becomes salty by mid-July. By September 1
the salt water reaches its maximum penetration of the

delta.d8

25DWR Bull. No. 27, p. 160. 261bid., pp. 3%, 39.

2Tror a comprehensive report on salinity in the delta
see DWR Bull. No. 27.

28, H. Means, '"Water Supply and Salinity irn the Sac-
ramento-San Joaquin Delta,"” DWR Bull. No. 3, p. 106.
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Salinity in delta waters has not impaired reclamation
as it has elsewhere in the San Francisco’Bay ar'ea.:‘.'9 It was
not necessary to flush virgin reclaimed tracts, and there is
no evidence that summer levee breaks resulted in salt-water
damage to the land. Nevertheless, salt water has resulted in
inconveniences for residents of the delta.

The water has been brackish enough on occasion to pre-
vent its use for farm or domestic purposes. Such a situation
was noted in the Antioch vicinity during August 1841, and in
the 1860's and 1870's.3° In the early 1870's Twitchell
Island settlers had to o upstream to the mouth of the Moke-
lumne to collect potable water.31 During several years
between 1920 and 1942 the penetration of salt water became
serious. In such critical years as 1920, 1924, 1926, 1931,
1934, and 1939, 20 per cent to 70 per cent of the channels
contained water with 100 parts or more of chlorine per
100,000 parts of wa’cer.32 The water was considered unfit
for 1rr1gation,33 so late-season waterings had to be cur-

tailed.

2IDWR Bull. No. 27, pp. 60-61.
3%Ibid., pp. 28, 46-47.

3. E. Grunsky, Jr., "Discussion,” DWR Bull. No. 3,
p. 117.

32DWR Bull. No. 27, p. 28; Economic Aspects of a
Salt Water Barrier Below the Confluence of Sacramento and
San Joaquin Rivers, Calif. Dept. of Public Works, Div. of
Water Resources, Bull. No. 28 (Sacramento: 1932), p. 87.

331bid. ‘Water with 100 to 200 parts may be used
with precautions. With over 200 parts it is safe to use



Average annual losses attributed to salt-water inter-
ference with irrigation during the period 1924-42 were 0.82
per cent of the total value of crap production, or a little
over $203,OOO.34 In the extreme years of salinity, 1924
and 1631, losses were estimated at 3.52 per cent and 5.28
per cent, respectively, of crop value. Farmers had to haul
water to various of the central delta islands to meet domes-
tic and livestock requirements.35

Salt-water penetration into the delta was =zided by
other factors beside the seasonal flow pattern of the rivers,
reduction of swamp area, and the deepening and widening of
channels. Diversions of water from Central Valley rivers
increased with the expansion of irrigation agriculture and
the growth of urban requirements. From 1910 to 1929 the area
irrigated from the valley rivers increased at a rate of over
36,000 acres peér year. Gross annual irrigation diversions
increased from less than 3,000,000 acre-feet to over
5,000,000 acre-feet. Return flow of diversions amounted to
an estimated 35 or 40 per cent; but only 75 per cent or less
became available for use downstream during the irrigation

6

season. 3

except occasionally on such resistant crops as pears and
asparagus. Subsequent heavy fresh-water irrigation is
important. Means, loc. cit., p. 107.

34"Huport of Committee on Problem 10" (194k), in
Payments by Beneficiaries; Problems 10 to 13, U.S. Dept. of
the Interior, Bur. of Reclamation, Central Valley Project
Studies (washington: 1947), Table 6, p. 33.

39DWR Bull. No. 22, loc. cit.
3°DWR Bull. No. 27, p. 31.
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Diversions of fresh water for irrigation intensified
in the Central valley during dry yeafs, the years in which
the seasonal river flow was below normal. Between 1917 and
1929 there werc only two years of normal or greater flow.37
In the summer of 1931, when about 70 per cent of the delta
channels contained water with 100 or more parts chlorine per
100,000 parts of water, the minimum river discharge was less
than 500 cubic feet per second.38 It was estimated that at
least another 4,100 cubic feet per second was reguired to
keep the entire delta fresh.39 ’

The inflow of Central Valley drainage to the delta
for the period 1871 to 1956 was an estimated mean of
30,323,000 acre-feet per year. Approximately 74 per cent
of the mean flow came from the Sacramento watershed, 21 per
cent from the San Joaquin system, and 5 per cent from lesser
delta affluents.uo The proportion of summer flow from the
northern basin wes greater. Thus, the fresh water supply

in the delta comes largely from the Sacramento system.nl

371bid., p. 30. 381b1d., p. 31.

39Joseph s. Gorlinski, "Supplement to Comprehensive
Survey Report of the District Engineer,” in Sacramento-San
Joaquin Basin Streams, California, U.S. 81st cong., 1st
Sess., H. Doc. 367 (1950), p. 28.

“OReport to the wWater Project Authority . . . ,
P. 22; San Joaquin County Tnvestigation, calif. State Weter
Resources Board, Bull. No. 11 (Sacramento: 1955), Table 9,

P. 34.

y $lpyr Bull. No. 27, Tables 38 and 39, pp. h28-29,
32.



This was reflected in the proportionately greater and more
persistent development of salinity that occurred in the San
Joaquin delta before the start of the Central Valley Proj-

ect's program of controlled river discharge.42

The Sacramento River

The Sacramento River, main affluent of the delta,
drains the more humid northern half of the Central Valley.

Its peak monthly flows occur from January to May, inclu-

con 43
sive. >

Flood stages, generally the product of winter rains,
usually happen between mid-November and mid—Apr'il.44 These
rloods become especially critical when the watershed is
visited by intense winter rains while yet in a saturated

state from earlier storms.45 The rain-produced floods have

P
relatively high peaks, but they are of short duration.40

Snow-melt floods rarely are damaging in the valley, but
snow-melt runofi may augment the runoff from the short and
intense rainfall periods that occur intermittently over the

3- to 10-day reinstorm periods.47

no

%21pi¢., p. 37. 431bid., Table 33, pp. 423-29.

44Between 1910 and 1950 there were 42 winter rain
floods recorded in the Sucramento basin, anc no damaging
snow-melt floous. H. M. Rich, "Comprehensive Survey Report
of the District Engineer,” Sacramento-San Joaquin Basin
Streams, Czglifcernia, U.S. 31st Cong., 1st Sess., H. Doc. 367
(1950), p. 106.

45k, ¢. Hunter, "Interim Survey of Sacramento River
from Collinsville to Shasta Dam, California," Sacramento
River and Tributaries, California, from Collinsville to
Shasta Dam, U.S. 78th Cong., 2d Sess., H. Doc. 049 (19%4),
p. 25. g

%SRich, loc. cit. YTHunter, loc. cit.
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Storms may distribute precipitation generally over the
Sacramento watershed, or the full impact may be restricted to
one or two tributary bazins. The disturbances often result
in synchronized runoff peaks for the tributaries in the
northern part of the Sacramento watershed. The crests of the
more southerly Feather and American rivers normally reach the
Sacramento before the upper valley flood peaks pass their

mouths.48

Nevertheless, the Sacramento channel is notori-
ously underequipped to handle the flows discharged into it.

Frequently the winter flow of the Sacramento system
exceeds the capacity of the main channel. The river's con-
strictions which affected the development of the delta were
continuous from above the Feather River mouth to Sherman
Island. A 3l4-mile sezment above the Feather River mouth
possessed a capacity of only about 53 per cent of the cross
section of the next segment headward.49 Below the Feather
River mouth the Sacramento channel capacity was one-seventh
of the estimated flow which floods could bring to it°50

Downstream from Sacramento the river had a 110,000 second-

feet capacity; the tributary American River alone was

481114,

49Committee on Flood Control, "Supplemental Report,"

control of Floods on the Mississiggi and Sacramento Rivers,
U.S. Congo, S SeSSo, H. Rep . s Po 33'

50¢c. E. Grunsky, "The Relief Outlets and By-Passes
of the Sacramento Valley Flood-Control Project," American
Sociegy of Civil Engineers, Transactions, XCIII (Jan. 1929),
P. 798,




capable of discharging more than that.Sl During floods of
exceptional magnitude much more than half of the Sacramento's

e In effect, natural levees

water spilled into backswamps.5
formed great spillways. The section of these spillways
waich most conditioned the development of the delta lay along
the right bank of the river from Just west of the Feather
River mouth to the outlet of Cache Slough. Over this strip
of levee, water flowed into the Yolo Basin. A number of
intermittent creeks from the Coast Range also emptied into
the depression. Water delivered in this manner usually
entered the basin when it already contained backwater to the
plane of the Sacramento at the mouth of Cache Slough.53

The overflow into the pre-reclamation Yolo Basin was
capable of developing an inland sea of 50,000,0GC,000 cubic
reet.su When filled the basin had a four- to six-inch slope
toward the mouth of Cache Slough.55 During the 1862 flood
more than double the volume of the main stream poured through

this ou‘clet.56 The immensity of later flows from Yolo Basin

51Ibid.; Committee on Flood Control, loc. cit.

52szraulic—M1nin5 Deviris Iin the Sierra Nevazda, by
Grove Karl Gilbert, U.S. Dept. of ihie Interisr, Geclogical
Survey, Professional Paper 105 (Washington: 1917), p. 50.

53Report of the Examining Commission . . . , p. 67.

5uGrunsky, "The Relief Outlets . . . ," loc. cit.,
p. 797.

55Report of the Examining Commission « . . , loc.

clt,

—————

56Grunsky, loc. cit,
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can be imagined by comparing the lower Sacramento's 110,000
second-feet channel capacity with an estimated pre-1916 maxi-
mum discharge of 660,000 second-feet.57

Yolo Basin waters surged through Cache Slough and
across the Sacramento. 1In the process a "water dam” was
formed which checked the current of Steamboa* Slough and
the Sacramento 01d River.58 The waters of the latter would
spilll over the levees and join the Yolo Basin discharge in
deluging the central delta's virgin and reclaimed swamp.
The river added fresh alluvium to natural levees and tule
Swamps. Bars formed in the channels.

The build-up of water in the Sacramento above the
Cache Slough outlet was partially relieved by backing up or
overflowing into a backswamp area which lay to the east of

the river. This narrow depression, the Sacramento Basin,

5Tv. s. McClatchy, "Flood Control and Reclamation in
California," paper presented at annual meeting of National
Drainage Congress, in Cairo, Ill., Jan. 20, 1916 (Sacramento:
1916), p. 5.

58115 the Sacramento Valley Inhabitable?" Sacramento
Unlon, Feb. 1862 (n.d.), in Bancroft Scraps, Set W 34, ™Cali-
fornla Floods," Bancroft Library, University of California,
Berkeley, p. 19 (hereinafter cited as BS, Set W 34); 1. N.
Hoag, "Farmers' Gardens," California State Agricultural
Society, Transactions During the Years 1870 and 1871 (sacra-
mento: 1872}, p. 3%6; 1saac W. Smith, "Chief Engineer's
Report," Report of the Board of Commissioners of the Sacra-
mento River Drainage District to the Governor (Sacramento;
1879), p. 20; The Committee of Twenty-Four of the River
Improvement and Drainage Association of California, "Report,"

Report of the Commissioner of Public Works and Engineers to
the Governor of Californiz, 1901-1902 (Sacramento: 1902),
pp. 23, 25.
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also received the discharge of the Mokelumne River. The
overflow trough performed a reservoir function. Like its
counterpart Yolo Basin, it helped ':cep the delita channels

fresh through the dry season.
The San Joaquin River

Arterial drailnage of the subhunid southern half of
the Central valley is carried by the San Joaquin River.

This system is fed primarily by winter rains and snow-melt
from the Sierra Nevada. Unlike the Sacramento, which car-
ries peak monthly flows during the period January to May,
the San Joaquin River monthly peak flows usually occur dur-
ing the period March to June, 1nélusive.59 The ma jor flow
periods arise from winter rain runoff and, later in the
Season, snow-melt. Rain-produced crests are high and quick
to pass; the snow-melt floods have lower crests of prolonged
duration.®?

Flood flows reach the delta along a front restricted
to the center of the valley by aggrading piedmont plains.
There are no broad floodways to the delta in the sense of
the Yolo Basin. As a rule, the rain runoff results in the

shallow coverinz of these bottomlands. The inundation may

be lengthy, but velocities are low. Snow-melt runoff

9DWR Bull. No. 27, Table 38, loc. cit.

6010 the period 1910 to 1950 there were 15 damaging
winter rain floods and 6 damaging snow-melt runoff seasons
in the San Joaquin system. Rich, loc. cit., pp. 106, 108.
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converges upon the bottomlands and the delta over a 30- to
60~day period in late spring,6l but crests usually are mod-
erate.

Upon reaching the head of the delta, floodwaters may
spread across distributary interfluves as well as follow
the channels. Today artificial levees usually contain the
flow, but extensive areas of alluvial soil in this vicinity
and on Upper Roberts and Union islands are a reminder of
the nature of past overflows. Backswamps paralleling the
mainland levee of both the San Joaquin and 0l1d River dis-
tributaries were minor features compared to the Yolo and

Sacramento basins.
Lesser Delta Affluents

A number of creeks and rivers carry runoff to the
delta from the east and west. Most of the creeks are sea-
sonal. The Mokelumne and Calaveras are perennlal rivers
which usually are treated as east~bank tributaries to the
San Joaquin.

Like other right-bank tributaries of the San Joaquin,
the Mokelumne has peak months of flow in the spring and

early summer.62 It follows a slightly incised channel cut

611bi4., p. 108.

62The estimated mean monthly distribution of natural
flow of the Mokelumne River, at a point 11 miles east of
Lodi (Clements), between 1894-95 and 1951-52 was: October,
0.7 per cent; November, 2.0 per cent; December, 3.6 per
cent; January, 5.9 per cent; February, 8.3 per cent; March,
12.1 per cent; April, 17.8 per cent; May, 26.1 per cent;



into a floodplain which, for the most part, is below the
level of the valley plain. The floodplain emerges in the
Woodbridge vicinity as a fan over which water has spread
toward the delta periodically. Several sloughs that enter
the Mokelumne South Fork from the east are the lower ends
of former flood channels.63 These sloughs also drained off
the accumulations of water which the flows of converging
Mokelumne and Cosumnes systems buillt up.

Besides overflowing or backing into the pre-reclama-
tion swamp to the south, the Mokelumne system flowed into
the Sacramento Basin aldng the line of Snodgrass Slough.
Tyler Slough, prior to its closure, and the two forks of
the Mokelumne also distributed peak flows. The extent of
mineral solls and of natural levee developments 1n this
vicinity is exceeded only along the Sacramento and San
Joaquln rivers.,

The Calaveras watershed drains into the delta via
the Calaveras River and Mormon Slough, respectively north
and south of Stockton. Between these two stream courses a
number of lesser drainage lines "finger" out as swales to
the east of Stockton.64 The channels are capable of pro-

ducing widespread flooding.

June, 18.5 per cent; July, 4.2 per cent; August, 0.5 per
cent; September, 0.3 per cent. The mean seasonal runoff
for the 53-year period was 780,000 acre-feet. San Joaquin
County Ianstigation, p. 31.

638€§arns, Robinson, and Taylor, op. cit., p. 23.

64e, E. Grunsky, “Some Factors Affecting the Problem
of Flood Contyol," American Society of Civil Engineers,
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Other minor watercourses convey seasonal flows to the
delta from the valley plains and flanking uplands like the
Coast Ranges and Montezuma Hills. The creeks' lower reaches

are marked by slight levee development.
Natural Levees

The delta is both the beneficiary and victim of the
behavior pattern of the Sacramento, San Joaquin, and lesser
affluents. The quality of its water, the nature of its
original vegetation and soil, and the character of pre-
reclamation land forms are closely related to stream behav-
ior.

Among the contributions of the rivers to the delta
are the natural levees. These depositional land forms are
composed of the fine to sandy sediments carried by streams
with slight gradient.65 Tidal scour as well as river deposi-
tion shaped the incipient banks,®® to which hydrophytic
vegetation ultimately became anchored. Where cover devel-

oped, the velocity of sediment-laden water was checked,

Transactions, XXCV (May 1922), p. 1498; George H. Tinkham,
A History of Stockton (Stockton: W. M. Hinton and Co.,
1830), p. 7. 4

65From the heads of the delta to the outlet the low
water gradient is less than an inch per mile. DWR Bull.
No. 22, pp. £1, 52; Report of the Examining Commission

s« o s 5, P. 84,

66At low-river stages the tide is felt as far as the
Feather River mouth, on the Sacramento, to the southern apex
of the delta, and to above Thornton on the Mokelumne. DWR
Bull. No. 22, p. 52.
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causing nascent natural levees to accumulate greater masses
of sediment, which in turn accelerated plant growth, a2 mutu-
ally fostering cycle. Growth of the natursl ievees was
lateral as well as parallel to waterways.67

Since topographic surveys of the delta were not made
until after reclamation of the swamplands was well under way
there 1s no accurate information about the dimensions and
extent of the natural levees. In view of such 1inadequate
data, the following picture has been reconstructed:

In the central portion of the delta the channel and
slough-outlined swamps had slightly elevated tanks. The
definition of the features became more pronounced south of
the latitude of Stockton, where the San Joaquin River entered
its distributaries. Along the Sacramento from Sherman Island
headward the levees increased in size, A parzllel levee
development occurred on either side of Staten Island, vhich
1s outlined by the forks of the Mokelumne (see Map 7,

p. 35).68

67As a result of more than 100 deep samplings made in
the organic mantle, Cosby states that "there is no evidence
of buried stream channels, only of infrequent thin strata of
mineral material that /have/ been washed in locally on some
former land surface. Tt appears highly probable that all
the major streams and most of the minor ones have occupied
essentially their present positions during the entire period
of organic accumulation. As the minersl base subsided and
the organic deposits accumulated, the streams slmultaneously
buiit up their bordering alluvial ridges.” Cosby, op. cit.,
po 30

68Report of the Examining Commission . . . s Pe 9.
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On western Sherman Island the Sacramento River levees
appear to have been at the level of the Sulsun Bay low-tide
low-water stage. Below Grand Island the natural levees
possessed tree grcwth,69 which suggests that dry land con-
ditions prevailed most 6f the time along the western edge
of Brannan Island. Broader and higher levees appear to
have commenced in the vicinity of Isleton.’Y They would
not have averaged more than 660 feet wide aloné 01d River
nor would they have exceeded 400 feet along Steamboat
Slough.71 The natural levees were about 14 feet above the
low~tide low-water level of Suilsun Bay near the head of
Grand and Sutter islands; they approached an elevation of
24 feet near Sacramento.72

Wwhere the Mokelumne bifurcates near the heads of
Staten and Tyler islands, levees stood about 10 or 11 feet

above the Suisun Bay reference plane, or four feet lower

69Frederick J. Teggart (ed.), "Diary of Nelson
Kingsley, a California Argonaut of 1849,”" Academy of Pacific
Coast History, Publications, III (Dec. 1S14), p. 322;
Theodore T. Johnson, California and Oregon; or Sights in
the Gold Region, and Scenes by the way (Philadelphia:
J. P. Lippincott and Co., 1865), p. 192.

TOBs, set W 3%, loc. cit.

71First Annual Report of Swamp Land Commissioners
December 15, 1861 (Sacramento: 1862), pp. 15, 16; "Field
Notes of the Subdivision Lines and Meanders of Township 5
North, Range 4 East, Mount Diablo Meridian, California," by
William J. Lewis, U.S. Dept. of the Interior, General Land

Office (Sacramento: 1859), p. 25 (handwritten).

7?§§, Set W 34, loz. cit.; Report of the Examining
Commission . . . , loc. cit,; Manson and Grunsky, 1loc.
c¢it. _—
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than the nearby Sacramento levges. The hesight of the Staten
Island natural levees reportedly remained more or less con-
stant in relation to the Sacramento levees. A downstream
decline of one foot per mile is suggested for the Tyler
Island levees,73 and an approach to mean sea level probably
began near the head of Rculdin Island.

The relationship of the levee to tidal water levels
at Bouldin Island prevailed downstream along the San Joaquin;
and headward to about Rough and Ready Island.7u Southiward
along Roberts Island the levees rose to approximately 18
feet above the Suisun Bay reference plane.75 The banks of
the 01ld River distrivutary of the San Joagquin seem to have
been fairly well developed along the present Union and Vie-
toria islands to about the latitude of Rough and Ready
Island.76

As riverside land gzained helght and broadened, the
tide-free bank area increased (see Map 8, p. 38, which shows
a representative case). During extreme river flood stages
the higher levees were likely to become submerged, with

occasional Indian mounds or sznd hummocks remzining as

73§§, Set W 34, loc. cit.; First Annual Report of
Swamp Land Commlissioners, p. 15.

74Report of the Examining Commission . . . » Pp. 91,

92.

75Manson and Grunsky, loc. cit.

76Report of the Examining Commission . . . » P. 112,
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mr The water cover usually lasted for only a few

islands.
days.

Netural levees in the delta had abrupt river races.78
The vegetable matter contained end supported by the mineral
material generally made it non-erosive.79 The levee back-
slopes dipped rapidly inland. On Union Island, for instance,
transition from the levee crown to the general island level
was completed in from 50 to 100 yards, with a vertical range
of from one to seven feet.80

Natural levees separated the main channeis from pre-
reclamation tidal or river overflowed areas. The continuity
of river front levees was broken by lateral sloughs which
drained the backswamp.81 Thesc lesser waterways also had

levees. (The sinuous drainage ditches and fingers of high

land, shown in Map 9, p. 40, indicate some of the pattern of

77‘1‘om Gregory et al., History of Yolo County, Califor-
nia (Los Angeles: Historic Record Co., 1913), p. 67. It is
reported that in January 1875 water rose & to 12 inches above
the natural levees at the head of Roberts Island. At the
head of Burn's Cut-off, lower on the island, banks were
topped by 4 or 5 inches of water. 'General Report of Charles
D. Gibbs, Civil Engineer, on the Examination of Roberts
Island, San Joaquin County, for the Purpose of Reclamation,”
Stockton Weekly Independent, April 17, 1875, p. 7 (further
references to the newspaper will appear: §yl§.

78F1rst Annual Report of Swamp Land Commissioners,
loc. cit.; Report of the Examining Commission . . . , p. 9i.

79Manson and Grunsky, loc. cit.

8oFirst Annual Report of Swamp Land Commissioners,
loc. cit.; Report of the Examining Commission « . . , p. 112.

?l”Field Notes of the Subdivision Lines and Meanders

e ¢+ o 5, D. 27,
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sloughs and levees.) In most of the delta the natural levees
so enclosed a backswamp that islands were suggested. Periph-
erally the strips of levee flanked backswamps that merged

with the adJjacent valley plains.
The Baéins

The shallow backswamp troughs of the Sacramento Valley
are winter and spring floodways. The eastern depression is
the Sacramento Basin and the western the Yolo Basin.

The Sacramento Basin 1s a long and narrow depression
confined between the river levee and the partially dissected
margin of the eastern valley plain. For the most part, the
basin lies to the south of a corridor of high land that.
approaches the river to the north of Freeport; the small
remainder is between Freeport and Sacramento.82

Approximaéely 35 square miles of the Sacramento Basin
i1s less -than 10 feet above the low-water level of Suisun
Bay, and from 10 to 15 feet below the level of extreme high
water in the river.83 Occupying the lowest parts of the
flat depression, and about one-half to one mile east of the
river, are Beach and Stone lakes. They drain to the south,
through tidal Snodgrass Slough, into the Mokelumne River.
Since the construction of substantial levees along the

Sacramento and Snodgrass Slough the shallow depression has

82Bryan, op. cit., p. 43.
83Manson and Grunsky, loc. cit., p. 43.
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functioned as a flood basin only in the exceptional years
when the artificial levees were breached.

Yolo Basin 1s about 40 miles long by 7 miles wide.
The pre-reclamation slough-fretted tule swamp adJjolned a
piedmont plain crossed by numerous double-crested alluvial
ridges.SM This flanking channel ridge plain terminates on
the south in the larger swells that rise into the Montezuma
Hills,

Perhaps 90 square miles of the Yolo Basin is less than
10 feet higher than the low-water level of Suisun Bay.85
The rough is lowest along a2 belt that is about two to five
miles west of the river. Prior to reclamation there was a
tidal lagoon, Big Lake, at the southern end of the basin.
The lake's existence 1s recalled on those occasions when a

flood flow in the Sacramento requires the diversion of water

through weirs into the Yolo Basin.

The Islandsg6

In addition to the skirting natural levees, the
islands of the pre-reclamation delta displayed relief in

low alluvial ridges, sandy mounds, and in the banks of

84Bryan, op. cit., p. 29.
83Manson and Grunsky, loc. cit,

86The island section is based on: Tide Land Reclama-~
tion Co., loc. cit.; "General Report of Charles D. Gibbs,
- » « , ' SWI, April 17, 1875, p. 7; "A Tule Farm," ibid.,
May 5, 1877, p. 7; "Tule Parming," ibid., March 3, 1877,
P. 7: and soll map and topozraphic guadrangle study.
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dendritic tidal sloughs. Low water increased the relief
somewhat. At such times the banks and flat floors of tidal
lazoons weye revealed,

The highest features in the landscape were single
and clustered sandy mounds which were most numerous ir the
west-central part of the delta, near 0ld River and Knightsen-
Oakley. These areally small features rose up tc 17 feet
above the average level of the swamp (see Map 5, p. 14).
They were less general in distribution than alluvial ridges
such as those that outlined "The Pocket" on Roberts Island,
which were two or three feet in height and 100 to 300 feet

in breadth.
Hydrosgraphy and Cultural Modifications of the Delta

The hydrographic situation which produced the primeval
delta landscape has been an important conditioner of the
cultural landscape. Water excesses, always dangerous, usu-
ally are damaging. When the river crests are abetted by
high tide and westerly winds, flooding of some tract is prob-
able.

A number of major flood disasters have struck the
delta over the past century. All or large segments of the
total improved land were overwhelmed by Sacramento and San
Joaquin flows in the spring of 1852, in mid-winter of
1861/62, and during the spring of 1878, 1881, 1904, and
1907. (See Appéndix A, "Floods in the Delta,” for a more

detailed discussion.)
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Damaging, although less widespread, floods have
occurred so often that it seems reasonable to estimate that
no three-year period passed between 1852 and 1911 during
which some improved land was not inundated. Between 1911
and 1525 the delta was free of floods, but the prevailing
condition of low river discharge accelerated salt-water
penetration of normally fresh channels.

While years of low water were factors in levee
safety, it also was the case that from 1908 until the
1920's the reclamation districts maintained their levees
with a four-foot freeboard above the high-water mark of
the 1907 flood. 1In the latter 1020's some districts per-
mitted their levees to deteriorate.87

Since 1925 damaging river floods occurred in 1928,
1936, 1940, 1950, and 1955; and, if levee breaks regardless
of cause were added to the 1list of river floods, disaster
visited some part of the delta on an average of once every
three and a half to four years during the last third of a
century.

The lesser floods may be the product of high river
flow, high tide, or human error. In the case of river floods
the damaged area usually 1s restricted to a tract or two
near the delta affluent's chsnnel. The incidence of levee
breaks caused by high tide is greatest 1n the central

delta, where peat levees rest on peat foundations. These

87puR Bull. Wo. zz, p. 45,
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defenses rupture when exposed to prolonged high water levels,
unless construction and maintenance are carefully attended
to. The infrequent floodings of particular tracts owing to
human error may be attributed to mismanagement in bringing
irrigation water onto the land.

The persistent threat of floods has caused delta
residents to seek the protection of massive levees and
straightened and enlarged channels; traditionally they have
placed their towns, homes, and barns on the levees or on
natural and artificial prominences (see Plate II, p. 46).
Houses, barns, and pumps also may be perched on piling (see
Plate III, p. 48).

Large artificial levees, some of them 200 feet broad
at the base and 3C feet high, dominate the landscape. Some-
times they conceal most of the natural rim which alluviation
produced on delta islands. The natural levees are partially
gone 1in other places because channel improvement or leveeing
required their removal by dredge. The dredging operations
have added massive spoil banks to Decker, Brannan, and Grand
islands, and they have built up elevations on Roberts and
Sherman islands and in the swamps which once skirted the
southeastern margin of the Montezuma Hills.

Levees, spoil banks, and altered channels are not
the only cultural modifications to the physical geography
¢f the delta. The soil and a number of water- and wind-
deposited land forms have been altered. Some land-form

and soil alterations have resulted from post-reclamation



PLATE II

Cultural adaptations to the delta terrain I

Natural or artificial platforms are
used as building sites for flood insurance.
Upper view shows barn and house resting on
a sandy mound (Upper Roberts Island).

Lower view shows house, shed, transformers,
and pump house resting on the levee and/or
piling. Land beyond has an elevation of
less than minus five feet {McDonald Island).
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oxidatlion of peats. Soil development and land sutsidence are
part of the same process. Land forms and soils have been
changed by flood conditions which could not have occurred
without the aid of some major equilibrium-disturbing agency
such as man. Debris from hydraulic &0ld-mining areas shoaled
channels and fanned through crevasses to mantle a number of
reclaimed and unreclaimed backswamps.88 Soils and relief
were changed thereby. Flood and tide water scoured depres-
sions of 20 to 40 feet depth across the line of artificial
and natural ievees. The levees are rebuilt, but it is
Impracticable to drain the scoured depressions (see Plate 1v,
P. 49); they and the incipient crevasses would not develop
without the gradient created by artificial levees and sub-
sidence and without the concentrated flow of water which
occurs only when an artificial levee 1s breached. Unre-
claimed natural levees and tidal swamps change imperceptibly
as high water spreads across them.

The plow and other mechanical means of moving the
soll have altered the contours of many depositional fea-

tures.89 The process continues today, but the location of

88Sacramento River districts in particular have been
affected. For instance, the flood of 1878 resulted in a
three-inch accumulation of debris over the lower end of
Grand Island. "The Flooded Regions," San Francisco Alta,
Feb. 24, 1878, in BS, Set W 34, p. 123.

89In his field notes, Cosby recorded that on the Mid-
dle Division of Roberts Island surface soils were transported
and modified to a very great degree as a result of leveling
for alfalfa and other crops. The natural levees of small
sloughs within the district were "largely lost." Cosby,

Delta Field Notes" (193%), p. 38; entry of Aug. 20, 1934,



PLATE III

Cultural adaptations to the delta terrain II

Upper view shows piling-supported bunk-
houses (Liberty Island). Crop is sugar
beets. Lower view is of a piling-supported
barn of the type built two or three decades
ago when this land was producing asparagus
(Brannan Island). Crop is field corn.
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the earlier land forms is permanently recorded in the soil
texture. Differences in the color and vigor of growing
crops also identify the outline of buried sloughs or planed
natural levees. Replacing many of the natural drainage

channels are trellised networks of drainage ditches.



CHAPTER II
DELTA VEGETATION, CLIMATE, SOILS, AND FAUNA

In the Sacramento-San Joaquin Delta slight relief and
a perennially high water table resulted in the development of
hydrophytic and water-tolerant vegetation. The water pre-
served a great mass of vegetal remains from oxidation. The
resulting peat and mineral-organic material formed the raw
base from which delta soils have weathered since reclamation,

drainage, and cultivation.
Vegetation

The delta's dominant native cover during recorded time

has been the tule (Scirpus lacustris). It is a fresh-water

marsh plant that develops dense stands of erect, unjointed
stalks which may average six to eight feet in height. The
annual growth of green stalks rises from perennial roots.
Usually the lower plant is partially submerged, but it may
grow on sunny levee surfaces. On such higher land the
slightly drier edaphic conditions favor the growth of reeds,
herbaceous annuals, and perennial shrubs and trees. & natu-

. 1l
ral levee's vegetation is distinct from the backswamp cover,

lcosby, soil Survey of the Sacramento-San Jsaquin
Delta, . . . , p. 3 (hereinafter cited as Soll Survey . . o)
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Areal distribution of the virgin tule coincided with
the extent of pre-reclamation tidal or river backswamps. The
tule cover was somewhat taller and more luxuriant in the
Sacramento part of the delta than to the south.2 The monot-
ony of the green or brown canebrake-like vegetation was
broken by channel and pond surfaces and by strips of alluvial
land where woody shrubs and trees and herbaceous annuals
grew.3 This natural levee cover consisted of coarse bunch
grasses, willows, blackberry and wild rose thickets, and
galleries of oak, sycamore, alder, walnut, and cottonwood.u
The shrubs appeared among the tules of Sherman, Lower
Roberts, and other centrally located islands; but a con-
tinulty of woody growth probably did not develop until the
latitude of Brannan Island and Stockton. This ccver became
a belt of heavy oak timber on the upper four miles of Union

Island, and probably on Roberts Island. Fine groves occupied

- —— — ————

2"Reclamation of Swamp and Overflowed Lands in
California,"” Report of the Commissioner of Agriculture
for the Year 1872, USDA (wasrhington: 1874), p. 18%,

3Cosby, loc. cit.

4Teggart, loc. cit., p. 327; A Returned Cslifornian,
/J. M. Letts/, California Illustrated . « o {New York: wm.
Holdredge, Pub., 1852), p. 58; Johnson, 1ocC. cit., p. 120;
"Field Notes of the Subdivision Lines and Meanders . . . ,
P. 22; Titus Fey Cronise, The Natural Wealth of California
(san Francisco: H. H. Bancroft and Co., 1868), p. 309; The
Western Shore Gazetteer and Commercial Directory for the
State of California, Yoilo County, comp. by C. P. Sprague and
H. W. Atwell (Woodland, Calif.: Sprague and Atwell, 1870),
pp. 49, 55; Report of the Commissioner of Agriculture for the
Year 1872, loc. cit.; Report of the Examining Commission

AL D. 92; DWR Bullo No. 2’7, Po 170
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the more southerly San Joaguin River distributary'banks.5
Similar stands of woods occupied the Sacramento River levees
upstream from about the lower end of Grand Island. In places
this timber belt so overhung the river that it inte - ferad

6 (Sketches of the vegeta-

with the rigging of passing ships.
tion at the lower end of Grand Island and in Steamboat Slough
/Middle Fork/ appear on Plate V, p. 54.)

Vegetation in the bottomland of the varicus streams
that entered the delta was similar to that of the higher
delta levees. Plains interfluves were occuplied by grass-
carpeted open woods of evergreen and deciduous oaks to the
north of the Calaveras and from somewhat north of the present

Byron to beyond the western apex of the delta. Southeast of

the Calaveras a prairie extended to the Stanislaus.! Nearly

SCharles Edward Chapman (ed.), "Expedition of the
Sacramento and San Joaquin Rivers in 1817; Diary of Fray
Narciso Duran,” kcademy of Pacific Coast History, Publica-
tions, II (Dec. 1911), p. 335; Cadwalader Ringgold, A Series
of Charts, with Sailing Directions . . . (3¢ ed.; Washing-
ton: J. T. Towers, 1852), Chart of the Sacramento River;

L. M. Schaeffer, Sketches of Travels in South America, Mex-
ico and California (New York: James Egbert, Frinter, 1860),

Pp. 31-32; Report of the Commissioner of Agriculture for the
Year 1872, Toc. cit.; "Greac Anteiope Hunt on the San
Joaquin, " San Francisco Alta, Sept. 8, 1864 (henceforth
cited as 4Ita], In Bancroft Scraps, Set W 73, "California
Hunting and Fishing,” p. 2; "Union Island Reclamation,” SWI,
March 24, 1877, p. 7; "Among the Tules," California Illus-
trated, Dec. 25, 1877, in Bancroft Scraps, Set W 3, "Placer
to San Diego," p. 1069 (hereinafter cited as BS, Set W 3);
Report of the Examining Commission . . . » doc. cit.,

6Statement based on same sources appearing in foot-
note No. L.

7John Charles Fremont, QOregon and California (Buffalo:
Geo. H. Derby and Co., 1851), p. 354; idem., Geographlcal
Memoir upon Upper California (Washington: Wendell and van
Benthuysen, 1 » P. 16; Tinkham, loc. cit.
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treeless prairies also occupied the land which sloped toward
the delta from the southwest, from the Montezuma Hills, and
from the westerly channel ridge plain. {Views of the terrain
adjacent to the western apex of the delta are shown in

Plate VI, p. 56.)

The tule turned brown during the aufumn and winter
low-water season.8 Indians set it on fire as an adjunct to
hunting,9 and the Argonauts burned it as a form of amusement
on the tedious journey to Sacramento and Stockton.lo Set-
tlers continued the practice to facilitate clearing the land.
Campers' fires and the sparks from steamers also touched off
the conflagrations which came to be nearly annual occur-
rences.ll Sometimes the smoke so reduced visibility that
navigation was hampered.12 The columns of smoke and ash

darkened the valley atmosphere by day, while at night the
whole sky would seem to be 1llum1nated.13

8Cronise, op. cit., p. 31%.

9"Barly Times," SWI, Sept. 1%, 1872, p. 5.
Orheodore H. Hittell, History of California (San

Francisco: Pacific Press Pub. House and Occldental Pub. CGey
1885), 1V, 865.

Myilliam Ingrahem Kip, The Early Days of My Episco-
pate (New York: Thomas Whittaker, 1892), p. 119.

1250hn Leale, Recollections of a Tule sailor (san
Francisco: George Fields, 1939), v. 65.

l3Bayard Taylor, El1 Dorado . . . (London: Richard
Bentley, 1850), I, 73; J. M. Hutchings, Scenes of Wonder and
Curlosity in California (San Francisco: Hutchings and Rosen-
field, Pub., 1860), p. 31; Johnson, op. cit., p. 111; Mary
Cone, Two Yeers in California (Chicago: S. C. Griggs and Co.,
1876), p. 112,
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Since reclamation began in the delta, the areal
extent of all types of natural vegetation has been steadily
reduced. Such tule as remains is restricted to waterway
margins, cverflowed tracts, unreclaimed islets, and sloughs
and dralnage ditches within leveed districts. Wiliows,
oaks, cottonwoods, masses of blackberry bushes, and various
weed annuals are found along the outer edge of many of the
artificial levees in the San Joaquin part of the delta.
Undeveloped land outside of the levees often bears a dense
growth of brush and small trees above the fringe of tules.
Along the outer face of Sacramento River levees, and on the
berms, there are formed willow thickets and narrow groves
of deciduous trees and bushes. Occasional clusters of tree
and shrubby vegetation also appear along sealed-off sloughs
within reclaimed districts. In most parts of the delta the
inner levee slopes are covered with weeds and grass (see
Plate VII, p. 58). The browsing of sheep is permitted on
some levees but not where the structures adJjJoin government-
maintained waterways. Denuded levees fronting upon these
ma jor navigable channels are cleared and faced with riprap.
The rock svi-face affords protection from wave erosion.
Plants are uprooted to allay any pcssibility of seepage
entering and weakening the levee along the line of root

cavities (see Plate VIII, p. 59).
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PLATE VII

View toward the northeast, across South
Fork of the Mokelumne River and the New Hope
District. Staten Island is in the fore-
ground. Along the water, tules and willows
are common; evergreen oaks, grass, and weeds
occupy drier parts of the levee. Fields
contain bariey stubble (light), tomatoes
(dark), alfalfa (gray).
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PLATE VIII

Facing the Sacramento River
levee with riprap

Before facing the area with rock the
levee surface is cleared and grubbed. Clus-
ters of vegetation are preserved where land-
owners object to removal. [uch groves
frequently lie in front of the older homes.
Two-story house appearing in center distance
is on an artificial mound.
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Climate

Climatic conditions under which the delta's vegeta-
tion and soils evoived are, or approach, what R. J. Russell
designates as the cool and dry summer M:Aditerranean (Csb)
of the K8ppen classification.lu This ciimate is cooler than
to the north or south because of the greater exposure to the
marine air which funnels through Carquinez Strait and over
Suisun Bay.

Extremes of temperature are conditioned in winter
and summer by the presence of large areas of q&per within
the delta, as well as by the marine influence. In summer
the humid air crosses the delta as stiff westerly breezes.
They are sensed clearly as far as 12 to 20 miles inland
from the western apex of the delta. This cool flow differs
from the flows that enter the Central Valiey over land sur-
faces to the north and south because it has been affected
by little adiabatic heating and by little admixture with
heated air.15 The winter development of tule or radiation
fog 1is facilitated by the relatively high atmospheric humid-
ity.

Killing frosts may be expected to set in between

November 28 and December 10; the last frosts for the season

14"Climates of California,” University of California
Publications in Geography, II (Oct.”1926), p. B1.

15Horace R. Byers, "Summer Sea Fogs of the Central
California Coast,” University of Celifornia Publications in

Geography, III:5 (1930), p. 307.
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generally occur between February 6 and 18. January temper-
atures average near 45°F., and July temperatures average
around 75°F. Minimal readings of l3°F. to l7°F. are
recorded, and maxima of 110°F. to 114°F. can be expected.16

Precipitation amounts vary in the different parts of
the delta. In the lee of the Mount Diabio Range about 10
inches of rain falls. The average precipitation increases
generally from there to the north and northeast. (Map 10,
p. 62, shows the distribution of seasonal precipitation.)17
Cyclonic winter rains account for most of the delta record,
about 57 per cent of annual averages falling in the period
December through February, and about 82 per cent Ncvember
through March. (Table 1, p. 63, gives the mean monthly dis-
tribution of precipitation for the delta.)

Precipltation in the delta has not been as significant
a factor in natural cover development as have been the preva-
lence of high water tables and the frequency of floods. The
character of the water levels has resulted from Central
Valley runoff and tidal fluctuations. Neither is rainfail
the critical factor in the growing of winter field crops
that it is elsewhere in California; there always is seepage

from local waterways to make up for any shortcoming in delta

16c1imate and Man, USDA, Yearbook of Agriculture
(Washington: 19%1), pp. 783, 786, 787.

17san Joagquin Ccunty Investigation, Plate 3, 1is the
Source for the map,
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TARLE 1

MEAN MONTHLY DISTRIBUTION OF PRECIPITATION
STOCKTON, 1867-68 THROUGH 1951-52¢

Month Precipitation

Per Cent of

Inches Seasonal Total
January 2.93 20.8
February 2443 17.3
March 2.06 14,6
April 1.03 T3
May 0.56 4.0
-June 0.11 0.8
July 0.00 0.0
August C.021 C.0
September 0.28 1.6
October 0.6 k.8
November 1.41 10.0
December 2.65 18.8
Total 14,10 100.0

4Precipitation varies from less
than 50 per cent to over 200 per cent of
the seasonal mean. DWR Bull. No. 11,
pp. 27, 2€.
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rainfall. Irrigation needs are met from runoff delivered by
Central Valley river systems. In one respect, the amount of
winter precipitation is important to delta farmers because

cf Iis leaching effect upon the salts which have accunulated

in the so0il as a result of cultural practices.

Delta Soils

Soils in the lower Sacramento and San Joaquin valleys
belong to the basin, alluvial, and terrace series. Delta
soils are predominantly basin types. although alluvial
series occur on the natural levees. The basin soils have
been subjected to frequent and prolonged flooding and are
organic or mineral-organic in type. Even the fine-textured
alluvial soils contain higher percentages of organic remains
than do their valley plains equivalents. Delta soils range
from slightly acid for the organic basin series to neutral
with calcareous subsoil for the mineral series of the natural

levees.18

18The entire soills discussion is based primarily on
Cosby, Soll Survey . . . . Other works consulted, some of
which are cited in the text, are: Soil Survey of the Dixon
Area, California /hereinafter the name Callfornia will be
omitted from tTitles cited in footnotes when it is deemed
superfluous for this dissertation/, by S. W. Cosby and E. J.
Carpenter, USDA, Bur. of Chemistry and Soils, in coopera-
tion with the Univ. of Ccalirf. Agricultural Experiment Sta-
tion, Serles 1931, No. 7 (Washington: 1935); Soil Survey
of the Lodi Area, by S. W. Cosby and E. J. Carpenter, USDA,
Bur. of Chemistry and Solls, in cooperation with the Univ.
of Calif. Agric. Exper. Sta., Series 1932, No. 14 (wWashing-
ton: 1937); Soil Survey of the Suisun Area, by E. J. Car-
penter and S. W. Cosby, USDA, Bur. of Chemistry and Soils,
in cooperation with the Univ. of Calif. Agric. Exper. Sta.,
Series 1930, No. 18 (Washington: 1930); Soil Survey of
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The high water table in the delta fostered grewth of
hydrophytic cover and enabled plant remains to accumulate as
a column of peat, the parent material from which basin soils
are derived. Weathering of the peat, a continuing process,
has prcduced organic soil series which are differentiated on

the basis of degree of alteration.19

(o)

The development of soils from peat cccurred after
reclamation. With the removal of water from the swamp, oxi-
dation and other subaerial processes of soil formation could
function. The rate of organic matter disintegration is

accelerated by soil burning, cultivation, and manipulation

Contra Costa County, by E. J. Carpenter and S. W. Cosby,
USDA, Bur. of Chemistry and Soils, in cooperation with the
Univ. of Calif. Agric. Exper. Sta., Series 1933, No. 26
(Washington: 1939); Soii Survey of the Sacramento Area, by
Ralph C. Cole, USDA, Soil Conservation Service, in coopera-
tilon with the Univ. of Calif. Agric. Exper. Sta., Series
1941, No. 11 (washington: 1954); Soil Survey of the Tracy
Area, by Ralph C. Cole et al., USDA, Bur. of Plant Industry,
Soils, and Agricultural Engineering and Soil Conservation
Service, in cooperation with the Univ. of Calif. Agric.
bxper. Sta., Series 1938, No. 5 (Washington: 1943); Soil Sur-
vey of the Woodland Area, by C. W. Mann et al., USDA, Bur. of
Solls (Washington: 1911); Soil Survey of the Stockton Area,
by John L. Retzer et al., USDA, Agricultural Research Admin-
istration, Bur. of Plant Industry, Soils, and Agricultural
Enginesring, in cooperation with the Univ. of Calif, Agric.
Expov, [ va., Series 1939, No. 10 (Washington: 1951); Soils

of .acrawenic County, by Walter W. Weilr, Univ. of Calir.
Agric. E» ¢r. 3ta., Div. of Soils (Berkeley: 1950); Soils of
San Joaquin (vunty, by Walter W. Weir, Univ. of Calif. Agric,
Exper. Sta., Div, of Soils (Berkeley: 1952).

19The genetic classification of peat soils, a depar-
ture from the then accepted practice of soil grouping, was
introduced by the pedologist Stanley W. Cosby who substan-
tiated his approach by work in the delta. Cosby, "The cali-
fornla Peat Lands" (Seminar Report, Soil Technology 104,
University of California, Oct, 18, 1934); "Peat Soils of
California” (MS, Nov. 21, 1934; in Cosby's files).



66

of field water tables. Bdth the burning and sub-irrigation
result in an accumulation of mineral salts near the soil

B

surface. Collectively, the culiuaral ristusnoineszs o7 the

I ]
gt

soll and the fliuctuation of water lewvwels ee- the aptl
profiles youthf'ul.20

Alluvial solls were developed on the natural levees
prior to reclamation, but superimposiﬁiol of alluvial mate-
rial upon backsWamp peats, as happened along the Sacramento
after the 1850's, is in large measure attributable to the
gold-mining debris and eroded levee materials. Soil oxida-
tion alsd increased the volumetric mineral content of soils.
In either the case of debris deposition or oxidation it is
apparent that soil development in the delta is a by-product
of culturai activity. Even wind erosion, a factor of some

importance in delta soil formation, was insignificant until

after reclamation.
Delta Soil Classification

Delta soils, which range in composition from predcmi-
nantly organic through predominantly mineral, are classified
into organic, mineral-organic, and mineral series (see
Map 11, p. 67). Although they differ from one another
physically, and although there is scme variation in their
Suitability for particular crops, the delta soils are dis-

tinguishable as a group from the valley plains soils.

20Dachnowski-Stokes, loc. cit.
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The organic soils, called the Roberts Family by
Cosby,el have as their least altered component the areally
unimportant Correra peat., Also resting on virgin subsoil
is the finer textured, partly altered Venice peaty muck. A
further stage in alteration of organic raw material is recbé-
nized as Staten peaty muck, which gives evidence of some sub-
s0il decomposition. Marked alteration of topsoil and subsoil
and the admixture of some alluvial strata distinguish the
Egbert soils. These, like Staten, Venice, and Correra soils,
occupy naturally undrained areas at or very near sea level.

A 1little higher, Roberts muck is found. It has a mineralized
surface soll; moreover, soil-forming processes have pene-
trated into the underiying mineral substratum. Burns and
Piper soils have had their surface horizons so altered that
the organic matter almost has been destroyed; subsoils are
modified.

The Ryde mineral-organic family of soils evolved on
levee backslopes and on the banks of small slouzhs. Their
position is intermediate between the organic soils of former
backswamps and the mineral soils of natural levees. The
composition of Ryde soils reflects exposure to alternate
accumulations of alluvial and organic materials. The Burns
and Piper series are similar in composition to the Ryde
soils.

Columbia, Sacramento, and Ramada soils are mineral.

The first are the principul natural levee and ridge soils.

EICosby, "Peat Soils of California," p. 11,
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The Sacramento soils developed in backswamp areas where tur-
bid flood water deposited a fine-textured overlay of alluvium.
The Ramada soils are grouped with the Columbia and Sacramento
soils which théy overlie. These reddisn or yellow-reddish-
brown soils are described fax tha Ean-Jﬁ”quig levees south of
Rough and Ready Island. They may be derived from material
transported to the delta during the period of placer mining

in the Sierra Nevada foothills.22
Organic Soils

Parcels of the practically unaltered Correra peat
are small and widely distributed. They lie as unreclaimed
Swamp in channels and in reclaimed tracts. The dark,
coarse, fibrous material is 80 per cent orzganic. Tule
remalns predominate in the upper three feet of the peat,
but fibrous reed remnants comprise the bulk of the "buck-
skin” material beneath.23

Successive developmental stages from the virginvpeat
are the Venice, Staten, Egbert, and Roberts series. The
first two series are centrally located; the Egbert and
Roberts series are peripheral. These acid soils are about
40 to 50 per cent organic in content. Their capacity for

moisture retention is high; their permeable nature permits

22Retzer et al., op. cit., pp. 76, 103.

23003by, Soil Survey . . . , pe. 17; DWR Bull. No. 23,

p. 361.
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water to move laterally and downward with ease. But. the
soils have a low capillarity and are drought-susceptible when
ground-water levels are lower than three feet from the soil
surface.24 When dry, the surface materials are prone to wind
erosion. Subsoill rests on the massive and comparaéively
impervious light gray or light bluish-gray mineral substratum
of the delta.

Broadly, the proportion of organic matter in the basin
solls decreases as island or delta margins are approached.
The nature of alluvial deposition and mineralization of soils
through oxidation, and the narrow vertical development of
peat that occurs toward the delta periphery, both are respon-
sible for the phenomenon. Although all of the organic soils
are undergoing alteration, it is in the shallow Egbert series
that change is most noticeable. The areas of this series
mapped for the Cache Slough vicini‘cy'?5 20 years ago now con-
tain only 6 to 8 per cent organic matter. Thé shallow=-phase
Egbert series, which occuples a zone between Staten and
Rough and Ready islands, along the eastern side of the delta,
has been altered so much that prechably not more than 25 per

cent of the mapped area could now bLe considered organic.26

2l‘Dachnowski—Stokes, loc. cit.; Cosby, Soil Survey
+ s e+ 5 PP. 17-23; Carpenter and Cosby, Soil Survey of Contra
Costa County, pp. 37, 42.

‘5Hastings and Egbert tracts and Liberty and Prospect
islands.

2GInformation obtained in correspondence with Alan
Carlton, Coordinator, Univ. of Calif. Peat Soil Conservation
and Dust Abatement, May 2 and 21, 1957.
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There have been comparable changes to the south, where Burns
and Sacramento soils adJjoin, and to the north, where Ryde and

Sacramento soils merge with the Egbert series.
Mineral-organic Soils

The mapped mineral-organic soils contain up to 30 per
cent organic matter. Among these soils the Ryde series is
areally the most important. Burns and Piper series are
highly localized.

Ryde soils were ildentified with the Sacramento series
in early studies.27 They are loose and permezble soils which
evolved at elevations and locations intermediate to the min-
eral and the organic soils. As a rule, the Ryde soils
abruptly overlie organic materials which are classified in
the Egbert series.28 The nature and location of this series
suggest plant accumulation and overflow deposition.,

Burns clay loam 1is a low ridge and minor elevation
soll of about 20 per cent organic content, well decomposed;
it is found chiefly in the San Joaquin portion of the delta.
Cosby reports an original covering of peat. The well-drained
situation of this series, plus its reduced organic aontent,
suggest a grouping with the Ryde series as a transitional

29

soil between the mineral and organic series.

2TRetzer et al., op. cit,, p. 81.

28Cosby, Soll Survey . . . , p. 27.
29

Ibid., pp. 23-25; Cole, op. cit., p. 27.
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Piper solls are associated with low sandy mounds and
ridges that "have a roughly aeclian configuration and appear
to represent a comparatlively recent emergence of dunes and
similar wind-modified bodies of sands . . . .”30 Upper zones
of the pervious and loose soils show an organic content of
less than 15 per cent. The presence of soluble salts and a
relatively low water-holding capaclty reduce their attrac-
tion for cultivation, but the elevation of these pieces of

land has made them attractive for barn and house sites.
Mineral Soils

The mineral soils of the delta, the azonal Columbia
and Sacramento series, are water-deposited,31 They are the
natural levee and basin margin soils upon which the first
white settlers of the delta gardened.

Columbia soills are light to medium textured, loose,
and permeable. They contain moderate quantities of organic
matter (less than 5 per cent) and in reaction are neutral to
slightly acid. Along the rivers they genier=1ly rest upon
mineral substrata; some areas of the serie: represent man-
tles of alluvium which have buried organic soil and the
other mineral series. The evidence 1is quite strong that

the Columbia soils are recent in development and probably

30cosby, Soil Survey . . . , p. 25.

31The Ramada series, sometimes classified as Columbia
soils, are so mapped and discussed here.
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take much of their mineral character from transported hydrau-

32

lic mining waste. Brannan, Sherman, and Grand islands
exhibit particularly extensive distributions of the soils,

a result of Yolo Basin water, the constricted river channel,
and of breached artificial levees.

Thz Sacramento soils are fine-textured and somewhat
bumpy or cloddy. Members of the series occurring in the
delta differ from their counterparts elsewhere in California
in that they contain more organic material and are more acid
in reaction. These slightly basic or neutral soils contain
about 10 per cent of well-decomposed organic material. ©On
the delta periphery these basin soils are transitional
between organic and valley plains soils., Where marginal to
the plains they are better suited to pasture and small
grain; where there is a gradation into a more organic mate-
rial the Sécramento series are suitable for a wide variety
of field crops.

Experience of settlers with the Sacramento series
began along the Sacramento at and above Grand Island, where
garden and general farming‘had an early start. At least one
contemporary recognized in 1860 that the "tule" east of the
river was being transformed rapidly from "muck-beds" to
alluvial bottoms by an annual deposition of "slum” trans-

2
ported from the mining districts.“3

321b1g ; ;
+01d., pp. 35-37; Cole, op. cit., p. 30; Cole et
al., OD. cit.,,p. 64, ’ ’ ’ ’ —

33F /Wilson Flint7, "Reclamation of Tule Lands, " The
California Culturist, ITI (Sept. 1860), p. 111.
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Soil Conservation

Although periodic alluviation occurred on reclaimed
lands, the more widespread and persistent form of soil and
topographic alteration was and is subsidence. Almost from
the earliest attempts at reclamation, settlers recognized
that levees and soils lost volume with time. Oxidation and
wind erosion, particularly, and shrinkage and compaction are
involved in the subsidence (see Plate IX, p. 75). Dissipa-
tlon of the organic matter is an especially serious situation
because the parent material, peat, is a non-regenerative
resource. Assuming no public aid, it is conceivable that
the exhausting peat will cause land to subside to the point
where drainage and levee maintenance costs will make con-
tinued operations impracticable.

The first methodical investigations of subsidence
were undertaken in 1922. Lower Jcnes Tract and Bacon and
Mildred 1slands were selected to test the prevalling beliefs
that compaction by heavy farm equipment was a cause of sub-
sidence and that the rate of compaction decreased with
time.34

The study revealed that compaction and shrinkage were
minor factors in subsidence. Sinking of the land was dis-
covered to be inversely related to time elapsed since recla-

mation was first undertaken. The newest land subsided most.

Hyaiter w. Weir, "Subsidence of Peat Lands of the
acramento-San Joaquin Delta, California,” Hilgardia, XX
June 1950), pp. 43-4k,

(
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By 1848, when the three tracts were depressed to between 10
and 11 feet below sea level, the area as a whole was measured
to be subsiding at a rate of 0.25 to 0.30 feet per‘year.35
Measurements made in 1955 revealed that the average annual
subsidence had decreased. The 33-year average on the Lower
Jones Tract was 0.21 feet; it was 0.27 feet on Bacon Island
(19-year average); and 0.28 feet on Mildred Island (14-year
average).36

Oxidation, the process by which organic matter is
decomposed, 1s the chief cause of subsiéence. It operates
in all materials that lie above the water table. The rate
of transformation increases with tillage; when fire is
employed the change is sudden. (A full discussion of the
role of fire in agriculture occurs in Chapter XIIJ) Flre
was the cheapest and most effective means of breaking the
tough tule sod before mechanized farm equipment was intro-
duced, and accldental and intentional burnings of broken
soll have been common occurrences for 60 or 75 years (see
Plate X, p. 77). It appears that burning the soil as a
regular cultural practice, especlally assoclated with potate
farming, developed by the first decade of this century.
Every peat tract in the delta has been burned at least once,

Commonly it is the upper three to five inches of soil in

351bido, PP. 47-48.

-
36The recent measurements were secured from Alan
Carlton; interview of Feb. 25, ig57.



PLATE X

4 reminder tc motorists that peat soils
are inflammable (Bouldin Island). Crop is
sugar beets.

7



78

individual fields which 1s so treated once every 5 or 10
years. While sentiment zgainst the practice was strong in
the 1930's, the World War II demand for potatoes and sugar
beets led to increased frequency of burns. Since the”war
many owners and operators have given it up, but an average
of about 500 acres a year is still ignited. Mandeville,
Bacon, McDonald, and Bouldin islands and the Bishop Tract
are the usual districts where fire 1s used as a cultural
tool.37

The soil destruction and subsidence that result from
burning are accepted as the price of remunerative agricul-
ture. Ash produces fine-looking potato crops. Benefits
ascribed to the practice are that it controls weeds, ferti-
lizes the soils, and facilitates seedbed preparation. How-
ever, weeds and pests can survive the shallow soil fires.38
Fertilization and seedbed preparation by burning lead to
salt accumulation and wind erosion.

Wind erosion, the second ma jor causative agent of
Subsidence, was estimated by Welr to remove as much as one-
quarter to one-half inch of peat dust and ashes annually.39

The dry cushion-like suriace of organic solls releases dust

3TWeir, loc. cit., pp. 52-53; wWalter W. Weir, "Peat
Lands of the Delta,” California A iculture, III (July 1949),
p. 6; Doyle Loman Roberts, "A History of the Reclamation of
the Delta Lands of California” (unpublished Master's thesis,
Dept. of History, College of the Pacific, 1951), p. 9u.

38We1r, "Subsidence of Peat Lands . . . ," loc. cit.
391bid., p. 53.
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puffs with every step; moving agricultural equipment may be
concealed in the billowing envelopes of dust which it acti-
vates. Spirals of dust devils are common dry-season sights,
and rolling waves of dust may sweep toward Stockton or the
south during particularly strong spring winds.40 The dust
is a skin irritant that readily penetrates clothing and
shoes. It is damaging to machinery.

The lands most susceptible to the early dry-season
wind erosion are the powdery, completely bare, producing
asparagus fields in the San Joaquin delta. This type of land
use in the central and southern celta expanded considerably
. after World War II, and extension of the asparagus acreage
was paralleled by outqries in Stockton for dust control.

Effective April 1, 1955, local businessmen and oirfi-
clals succeeded in obtaining the appointment of a University
of California Coordinator of Peat Soil Conservation and Dust
Abatement, The'coordinator, together with local operators
and the Agricultural Extension Service, is experimenting
with dust abatement techniques. Inter-row planting of barley

in the asparagus fields and watering from large fixed

uoDuring a flight over the San Joaquin Valley on
April 1, 1957, a Navy pilot traced & cloud of red dust from
Bakersfield to the delta. Although some dust was added to
the cloud from sources south of the delta, the pilot, Lt.
Owen Henry Oberg, firmly states that the peat islands were
the principal dust source. The dust was seen to rise from
the delta with a gentle slope of 15 to 20 degrees to 1,000
feet, where 1t leveled off. At times the valley floor
could not be seen through the cloud; at 800 feet elevation
horizontal visibility in the cloud was limited to one-
quarter of a mile.
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rotating sprinklers appear to offer the most promising solu~
tion. Cover crops, chemical scil stabilizers, windbreaks,
and new cultivation techniques are being tried also. For
its long=-run ohjective, the investigation seeks a stable form
of husbandry which will minimize erosion and oxidation
rates.41

Subsidence, which emphasizes the saucer-shaped cross
section of delta islands, increases crop production costs in
several ways. Ditches must be deepened periodically to con-
duct surplus water from island centers to the sumps located
immediately inside of the artificial levees. Power consump-
tion rises as the greater lifts become necessary for dis-
charging water into the surrounding channels. The situation

1s illustrated by the Sherman Island experience. In building

the first system of levees (1869), 30 tidegate-equipped open

ced to control the

&

flumes were emp low of irrigation and

lac
drainage water.uc Today, virtually all of the island is
below sea level., Irrigation is by gravity but excess water

must be l1lifted 10 or 15 feet to reach sea level, and

4ipifrea Zuckerman, "Peat Soill Area Project--San
Joaquin County"” (Peai Dust Committee, Stockton Chamber of
Commerce, Feb. 14, 1955), p. 1 (typewrittenj; Technical Com-
mittee, Peat Land Cona3ervation and Peat Dust Abatement
Project, "Interim Report” (July 20, 1955), pp. 1-8 (type-~
written); W. C. Fleming, “California's San Joaquin River
Delta Has Great Production Potential® (MS, Aug. 31, 1955),
pP. 2 (MSS in the files of Fleming, Farm Advisor, San Joaquin
County, Stockton).

42ngherman Island Improvements," Mining and Scien-
tif%c Press, May 22, 1869, p. 330 (hereinafter cited as
MSP).
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additional 1ift is required to get the water over the levees,
(See Map 12, p. 82, which shows the nature of relief and
irrigation and drainage system on Sherman Island.) The grow-
ing differential between water levels on either side of the
levees results in added pressures, which increase seepage.u3
More water must be removed from the islands to keep them
productive. Subsidence accounts for much of the expense
of recovering fliooded tracts. New reclamations could be
drained by gravity almost immediately after levee breaks;
the present below sea level basins must be pumped out.l‘wr
Such costs and the expense of restoring levees and land
improvements have prevented the recovery of Franks Tract
from its 1938 flooding.*>

There is a minor element problem in some of the delta
soills. A high molybdenum content, characteristic of some
scils derived from peat, is detrimental to the health of
livestock unless corrected. Zinc, manganese, and potash
deficiencles are corrected for optimum growth of some

46

Crops.

43Weir, "Subsidence of Peat Lands . . . ," loc. cit.,
p. 54,

Hietter or william q. wright to Jack Williams.

u5The tract is not a total loss. Appreciative sports
fishermen swarm over it in small hoats. For some years peat
has been dredged from the submerged tract, processed nearby,
and sold to garden supply houses of central California.

46Fleming, loc. cit.; weir, "Peat Lands of the Delta,"
loc. cit,
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In spite of their deficiencies, delta soils are over-
whelmingly classed as Grade 1 or 2, "Excellent" or “Good, "
in the Storie Index. Such classification factors as profile
characteristics, texture, and slope place the delta soiis
among the finest or California. They differ from the ad ja-
cent valley plains pedocals in that the latter are rated
predominantly Grade 3 or 4, "Fair" or "Poor." The dry land
soils are apt to be affected by adobe, claypan, or alkali
conditions.br7

Delta land use is intensive. Almost all of the land
is developed for irrization; it supports a variety of feed,
food, and industrial field crops. The land uze is distinct
from the surrounding valley plains pattern. Natural and
irrigated pasture and some dry~-farmed grain characterize the
adJacent plains except for town growth or intensively farmed

outwash strips of Columbia and Sacramento soils.
Fauna

Pre-Gold Rush visitors to the Central Valley invari-
ably noted the abundance of game animals and birds in their

recorded observations of the fauna of plains and swamp.

48

Charles Wilkes was struck by the predominance of elk.

47We1r, Solls of Sacramento County, pp. 4, 9; idem.,
Soils of San Joaquin County, pp. 6, Q.

48Narrative of the United States Exploring Expedition
During the Years 183F, 1839, 1850, 1857, léEZ (Philadelphia:

Lea and Blanchard, 1845}, v, 208.
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Deer, antelope, and grizzly bears frequented the tules =and
thickets as well as the more open country of the surrounding
plains. Glimpses of the grizzlies were a daily, almost
hourly, experience for John Bidwell;49 John Marsh, who owned
a grant near the present Antioch, was able to have one
caught by his cowboys any time he so desired.50 Elk and
antelope "went in droves by the thousands," while deer were
numerous.51 Lansford W. Hastings, an accomplished émbel-
lisher of fact, reported substantially what others have
since said concerning fowl of the Sacramento Valley and

San Francisco Bay waters:

I have frequently been greatly annoyed, by the almost
deafening, tumultuous and confused nolses, of the
innumerable flocks, of geese and ducks, which were
contlnually flying to and fro, and at times, blacken-
ing the very heavens with their increasing numbvers,
and making the aerial region ring, with their tumul-
tuous croaking and vehement squeaking. During the
winter season, California is truly, a noisy, turbu-
lent region; all the northern werld, seems to have
glven up, its millions of the feathered tribes, which
are here in universal conveggion, having complete
possession, of the country.

49Rockwell D. Hunt, John Bidwell, Prince of California
Pioneers (Caldwell, Idaho: The Caxton Printers, 1942), p. 75;
An Tilustrated History of San Joaquin County (Chicago: The
Lewis Pub. Co., 1890), p. 33.

5oIllustrations of Contra Costa Co., with Historical
Sketch (Sacramento: The Sacramento Lithograph Co., 1952
repigduction of ed. by Smith and Elliott, Oakland, 1879),
DPe .

51

An Illustrated History of San Joagquin County, 1loc.

clt,

52Lansford W. Hastings, The Emigrants' Guide to Oregon
and California, ed., Charles Henry Cany (Princeton: Princeton
Unlversity Press, 1932, reproduced in facsimile from ed. of
1845), p. 99,
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At least as far as the Wilkes' party was concerned, the fowl
"scarcely claimed attention” because elk and other large
meat animals were so abundant.53

Gold_Rush travelers noted thousands of antelope, elx,
and horses on the grassy plains which lay between the 3an
Joaquin River and the Mount Diablo Range.54 Elk and wild
cattle were common about what 1s the present site 6f Anti-
och.55 Large herds of elk and deer frequented the Stockton
vicinity until the flood of 1852 when "immense” numbers of
them were trapped in stock corrals after high water had
forced them out of the tules.56 Until that time this
favored meat animal was hunted in the early morning as it
grazed in bands of 40 or 50 along the edge of the swamps.
Sometimes native cowboys lassoed their victims, but commonly
they were shot.57 Elk and deer, as well as the occasional
grizzly, were shot along the Sacramento,58 but infrequently,
Judging from travelers' accounts. Possibly Sutter's hunters

had thinned out the herbivores in the vicinity and caused

53wilkes, op. cit., p. 207.

SMprederick J. Teggart (ed.), "The Gold Rush; Extracts
from the Diary of C. S. Lyman, 1848-1849," california Hist.

Soc., Quarterly, II (Oct. 1923), p. 200.

55I1lustrations of Contra Costa Co., « « » , loc. cit.

56Tinkham, op. cit., p. 22.

57Taylor, op. cit., p. 76; Illustrations of Contra
Costa Coe, « o . , loc, cit.; Kip, op. cit., p. 165.

58Teggart, ‘Diary of Nelson Kingsley, . . . ," loc.
cit., pp. 328, 333. -
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the survivors to retreat to the seclusion of swamp and valley
plains margins away from traveled routes. Big game flour-
ished to the west of the San Joaquin River until the middle
1860's, when drought and hunters gained the upper hand.59

By 1870 only remnant bands of antelope remained on the

50 A few elk still occupied unreclaimed lands in the

61

plains.
delta as late as 1874. It is doubtful that any of the
large game animals survived the devastating flood of 1878.
Lesser mammals of the delta and bottomlands were the
golden beaver, river otter, raccoon, and mink. Coyotes,
badgers, skunks, ground squirrels, gophers, cottontails, and

Jack rabbits were more at home on the drier peripheries,

although they were mentioned as being in the tule area.62

59Hunting antelope was a more complicated exercise
than the term implies. One expedition, described in 1864,
affords an idea of how a hunt was conducted. A party of 41
horsemen divided into four groups, each of which proceeded
westward across the plain. The groups were spaced at three-
mile intervals. The wing divisions fanned out toward the
hills, then circled back toward the center. In the space of
two and a half hours of chase perhaps three or six antelope
would be shot down or captured. The latter outcome was pos-
sible wien the quarry became exhausted from the chase carried
out by a succession of horsemen. "Great Antelope Hunt on the
San Jozquin," loc. cit.

60An Illustrated History of San Joaguin County,
p. 217.

61Charles Nordhoff, Northern California, Oregon and
theISandwich Islands (New York: Harper and Bros. 187%),
P. 133, :

Y 62w1lkes, lcc. cit.; Taylor, loc. cit.; Lyman Belding,
Autoblography" (MS, n.d. /pre-15177), pp. 30, 33 (in the
files of the San Joaguin County and Stockton Public Library);
Kip, op. cit., pp. 115-16; Leale, op. cit., p. 37; W. Egbert
Schenck and Elmer J. Dawson, "Archaeology of the Northern San
Joaquin Valley," Univ. of Calif. Publications in American
hrchaeology and Ethnology, XXV:§ (1G2G), p. 30L.
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Geese, ducks, cranes, doves, and quail were plentiful.63 The
hunters who preyed upon them became themselves preys of "all
the mosquitoes in California.“6u

Such native land animals as survived the 1878 flood
soon disappeared from the delta. Subsequent inundations and
the maintenance of channels and ditches created barriers to
migration and repopulation. The various aquatic game birds
common to the delta afforded fine commercial or amateur
hunting in the early twentieth century. Duck ponds and
stocked pheasant preserves still dréw the sportsman. The
smaller aquatic mammals, and the more recently introduced

muskrat, survive in the delta in spite of the inroads made

by hunters, trappers, and levee builders.

63Teggart, "The Gold Rush . . . ," loc. cit.; Taylor,
loc, cit.; Schaeffer, og. ¢it., p. 32; Samuel C. Upham,

Notes of a Vo e to California via Cape Horn, Togzether with
Scenes in El Dorado in the VYears 1855-50 IPhilade%phia: By
the author, 1878), p. 233.

64114,

—




PART TWO: THE DELTA BEFORE RECLAMATION
CHAPTER III
EXPLORATION OF THE DELTA

To the Spanish and the early Californians the Sacra-
mento-San Joaquin Delta was a communications barrier. The
earliest arrivals by land considered it to be an extensior
of the moatlike greater San Francisco Bay, and as difficult
to cross. They generally avoided it for that reason, even
after the outlines of the delta waterways and its dry periph-
ery became known. The physically difficult task of crossing
a slough-fretted, flood-prone, tidal swamp discouraged
transit. Also, expeditions could anticipate a hostile recep-
tion from the renegade Christian and other Indians who had

taken refuge in the delta.
Preliminary Discoveries, 1772-76

The first documented account of the discovery of the
delta by Europeans was that of a party of 16 led by Captain

Pedro Fages, which had come from the south in 1772 to explore

88
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Drake's Bay.l En route to the bay the group skirted the
eastern shores of San Francisco and San Pablo bays (see
Mep 4, p. 9). From Carquinez Strait they proceeded toward
the interior until the btroader expanse of Sulsun Bay was
reached. The eastward prolongation of the water barrier
discouraged Fages, whe redirected the route of the party
southeast in the direction of Mount Diablo. From a spur of
this landmark the explorers were able to see the interior
extent of the water body which had checked their plans.2
Sulsun Bay was seen to be the terminus of two large
rivers, each of which had a breadth of cne one-quarter

3

league. The southern river displayed a winding, braiding
pattern in its course toward Junction with the bay. Where
the union of rivers occurred there was 2 sizable island.
Beyond, "the land opened into a2 great plain as level as the
palm of the hamd.”)1l

Descending to the north, the party 1s believed to

have reached the shores of the southern river somewhat west

lponala Colgett Cutter, "Spanish Exploration of
California's Central valley" (unpublished Ph.D. disserta-
tion, Pept. of History, University of California, 1950),
ppo 3"‘40

2Herbert Eugene Bolton, Fray Juan Crespi: Missionary
Explorer on the Pacific Coast, 1760-177% (Berkeley: Unilv. of
Calif. Press, 1927), pp. 290 ff.

31n California the league was about 3.95 English
miles. The United States land surveys adopted 2.6 miles as
the length of a league. Robert G. Cowan, Ranchos of Cali-
fornia . . . (Fresno: Academy Library Guild, 19%56), p. 148,

uBolton, op. cit., pp. 295-96.
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of the present Antioch (see Map 13, p. 91). The stream (now
the Saen Joaquin) was named the San Francisco in honor of the
patron who would "intercede with His Divine Majesty for the
conversion of ail the immense body of heathen that no doubt
must be on the banks of the great stream, which it seems
must be the largest that has been discovered in New Spain.”5

Fages and Father Crespi then returned to Monterey,
passing to the west of Mount Diablo, through a portion of
the Livermore Valley, and southwestward over Mission Pass
into the southern part of the San Francisco Bay lowlands.
Thelr visit to the outfall of the San Joaquin River was
repeated during the summer by small punitive expeditions
seeking a party of deserters from Monterey, which was trapped
about 14 leagues above the river mouth.7

A water-borne counterpart to the land explorations of
the delta vicinity was made in 1775 by a subordinate leader
of Juan de Ayala's San Francisco Bay charting expedition.
The headward shoaling of fresh-water Ensenada del Santo
Evangel (Suisun Bay) was noted. The broader of its affluents
was entered, but movement along the southern waterway was so

interrupted by bars that it was deemed unnavigable. The

® ¢

had been called the San Francisco by the Fages party.
5Ibid., pp. 296-97. 6Ibid., pp. 298-300.

Tcutter, op. cit., p. 10. 81v14., pp. 11-13.
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In the year following the charting expedition, Lieu-
tenant Colonel Juan Bautista de Anza and Padre Pedro Font
re~-explored much of the terrain visited by Fages and Crespi
in 1772. The many-branched deltaic rivers and the lcw, long,
and narrow islands were remarked upon. Padre Font was so
impressed by the plains that he ‘never expected to see
another horizon with so extended a view."? His party pene-
trated about 20 miles along the western edge of the swamps.,

Shortly after Anza left the San Joaquin delta the
expedition of Jose Joaquin Moraga set out for the same des-
tination by traveling directly overland from the southern
tip of San Francisco Bay. The Moraga party apparently
reached the river at a point two or three days' march to
the southeast of Antloch, frustrating the scheduled rendez-
vous near the present town with the water-borne expedition
of Francisco Quiros. Without fresh supplies Quiros had to
limit his waterways survey to a mapping of the lower San
Joaquin to about False River.lO In November and December
of 1776 another party entered the delta, crossing the Rio
del Pescadero (0ld River), the San Francisco Javier (Middie
River), and the San Miguel (still another name for the San
Joagquin). It reported that nowhere between the channels

were trees to be seen.ll However, the party appears to have

IHerbert Eugene Bolton, Font's Complete Diary; a
Chronicle of the Founding of San Franclisco (Berkeley:
Univ. of Calif., Press, 1933), pp. 380, 331, 386.

lOCutter, op. cit., p. 25.
Mibig,, p. 28.
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entered a wooded area at least by the time the Rio de 1la

Pasion (Calaveras River) was reached.lZ
Comparative Inactivity, 1777-1806

Nearly 25 years elapsed before a ma jor exploring
party again penetrated the delta. There may have been recon-
naissance or punitive forays during the interim but there is
virtually no confirmation of such activity save for a mar-
ginal visit by the small vessels of Francisco Eliza in 1795,
and an expedition which may have penetrated to the Sacramento
River in 1798 or 1799.13

The Spaniards' preoccupation with consolidating their
position in the immediate vicinity of San Francisco Bay
apparently accounted for the comparative inactivity in the
interior. Among the problems they had to cope with were the
€scape of numbers of neophytes, disappearance of unbaptized
Indians from villages upon which the Spanish depended for
work forces, and the rising rate of attrition on European
l:lvestock.lu'L These developments reflected a mouniting
antipathy toward the intruders. The sentiment was strength-

ened by such actions as the successful punitive campaigns

121bid.; W. Egbert Schenck, "Historic Aboriginal
Groups of the California Delta Region," Univ. of Calif. Pub-
lications in American Archaeology and Ethnology, XXII1:?
(1226), p. 126,

13cutter, op. cit., pp. 29-30, 88.
lL‘Ibid_., pp. 78, 83, 85. Cutter regards 1795 as the

————

beginning of ‘the period when the Indians became enthusiastic
about horseflesh.
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which, by 1804-6, rendered the terrain between San Francisco
Bay and the delta unsafe as an Indian refuge area.15

The right-bank country of the San Joaquin was barely
known to the Spanish prior to 1806.16 Indian fugitives

retreated there and into the delta.17
Mission-Site Reconnaissance, 1806-12

Between 1806 and 1812 the Spanish missionaries made
several reconnaissance expeditions into the Central Vvalley,
They were looking for suitable mission sites 1n the areas to
which the Indians had withdrawn. The first expedition, led
by Ensign Gahriel Moraga and Padre Munoz, departed from San
Juan Bautista Mission, named and crossed the San Joaquin

18 and continued northward to the Calaveras River.19

River,
Moraga visited the delta viclinity again in September
1808. His party went overland from San Jose to 0l1d River,

followed the San Joaquin southward, forded it and visited the

151bid., pp. 83, 88.

16rhomas ¢. Russell (ed. and trans.), Langsdorff's
Narrative of the Rezanov Voyage to Nueva California in 1806
(San Francisco: By the editor, 1927), p. 118.

17Cutter, op. cit., pp. 83, 94. The river and the
valley were apt to be referred to then as the Tulare.

Hubert H. Bancroft, History of California, II (San Francisco:
The History Co., Pub., 188E$, p. 56.

lgBancroft knew of no instance in which the name was
used earlier than 1806. Ibid., p. 47,

19Schenck, loc. cit.; Cutter is inconsistent in
ldentifying the Calaveras (see pp. 28, 107, 126).
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lower Stanislaus and Calaveras rivers. Then the aroup pene-
trated the Sacramento Valley to the Marysville Buttes area
before returning to explore the delta margsin between the
Mokelumne and Stanislaus rivers. No sultable mission sites
were found near the delta.20

In August-October 1510, Moraga and Father Jose viader
Surveyed the plains to the southwest of the delta for possibie
mission sites, with no success.21 In the fall of 1811,
Father Ramon Abella engaged in a similar mission, sailing in
two or three small boats up the 0ld River and into the main
channel of the San Joaquin, then downstream until Sevenmile
Slough was reached. The latter was followed to its Jjunction
with Threemile Slough; and this was traced to the present
Sacramento River. The main stream was followed on the
return to Suisun Bay. In the latter part of the voyage,
several large villages were seen along the shores, suggesting
the possiblity of establishing a mission in the area,22

The essentially peaceful exploratory work of the
period 1806-~11 did much to extend the findings recorded by
discovery work conducted between 1772 and 1776. Aside from
this, the Spaniards #ained nothing from the effort. The con-

templated interior missions failed to materialize, and with

2Ocutter, op. cit., pp. 121-35.
21Bancroft, loc. cit.; Cutter, op. cit., p. 155,

221bid., pp. 180-81; Bancroft, op. c¢it., pp. 321-22.
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them the hope of establishing peaceful relations with Central
Valley Indians through the stabllizing effects of mission

settlements.

Frontier Warfare, 1813-45

Attempts to subdue the Indians followed a more bellig-
erent course for the next querter of a century. Spanish
expeditions assumed the character of purely military cam-
paigns designed to capture fugitives and to punish malefsc~
tors. One such foray occurred in the fall of 1813 when
Sergeant Francisco Soto sailed to the northern end of Andrus
Island with troops and convert auxiliaries in the Eope of
making a surprise attack upon a large force of Indians
residing there. In late 1815 or early 1816 punitive expedi-~
tions lashed at a village which stood in the vicinity of the
present Collfmsville.e3

A strong party sailed from San Francisco for the Sac-
ramento River on May 13, 1817 with punitive and exploratory
objectives. It was led by Luls Arguellio and Fathers Ramon
Abella and Narciso Duran. The expedition camped to the
south of Cache Slough, made a water reconnaissance of the
shores of the tidal basin which it drained, and returned to
the Sacramento through what may have been Sutter Slough. By

May 20, the party had moved upstream to a point near or

23Cutter, op. cit., pp. 183-85, 187, 195.
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north of the present Freeport, where it reversed its direc-
tion.24

Riding with the current, the small armada sailed to
the vicinity of the present Courtland and camped. Then it
followed the river to the east of Grand Island, negotiated
either Tyler or Georgianna Slough, and traced the North Fork
of the Mokelumne to the San Joaquin. The party split here.
Arguello set off to find escaped Indians and to explore the
interconnecting sloughs of the Sacramento and San Joaquin,
The priests sailed toward a village of friendly Indians at
the site of the present Stockton.25 Sucnh a community was
rare. The expedition usually found that Indian villages
were evacuated by all residents but the aged and infirm
before their arrival. Between villages the navigators were
confronted at "every turn” by armed warriops.Zl

With the completion of the Arguello expedition, the
Spaniards had acquired a reasonably comprehensive knowledge
of the main delta waterways, and must have had a fairly clear

understanding of the nature and extent of the swampy area.

24Ibid., pp. 187-94; Charles Edward Chapman (ed.),
"Expedition on the Sacramento and San Joaquin Rivers in 1817;
Dlary of Fray Narciso Duran,” Academy of Pacific Coast His-
tory, Publications, II (Dec. 1911), pp. 335-43.

25The Passasimas village was visited. Although he was
not certain that the name did not apply to a larger group
than the rancheria alone, Schenck understood that a village
with this name lay to the south of the Calaveras River and
probably within the city limits of the present Stockton.
Schenck, loc. cit., p. 140.

26Chapman, loc. cit., pp. 343-47; Cutter, op. cit.,
PpP. 255-56.
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They had explored, in some cases during different seasons,
most of the land areas which are considered today to be
within the Sacramento-San Joaquin Delta. Furthermore, Father
Duran had cencludzd that the firm ground in the Freeport
vicinity could be used as the starting point for the explora-
tion of the Sierra Nevada.<l

Well-armed boat parties appear to have continued
roundup visits to the delta at least into the middle 1820's.
Bloodless excursions such as Arguello's seem to have been the
exception. Forays by Indian converts unaccompanied by Euro-
peans afforded the opportunity to settle tribal differences
and to kidnap women and children. Supplementing these
efforts to increase the baptized flock and to overcome oppo-
sition was the clerical policy of stationingz Christian
Indlans at interior points, or of permitting them to make
perlodic visits with unconverted relatives or friends still
in the 1nterior.28

Overland sorties into the interior were made on more
occasions than are recorded. Among the known campaigns was
that of Sergeant Jose Sanchez, who left San Jose in early

October 1819 for the purpose of recovering horses. A battle

27Ibid., p. 194.

28p. w. Beechey, Narrative of a Voyage to the Pacific
and Beering's Strait . . . (London: Henry Colburn and Richard
Bently, 1831, II, 23-24; August C. Mahr, The Visit of the
Rurik” to San Francisco in 1816, Stanford Univ. Publications

in History, Economics, and Political Science, II:2 (Stanford
Univ., Calif.: Stanford Univ. Press, 1932), p. 26.
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was fought at the Calaveras Rivepr crossing, near the present
Stockton.29 Similar clashes occurred near the Cosumnes in
1820 and in late 1826.3°

Spanish activity upset the somewhat sedentary and non-
warlike existence of the Indlans. By the decade 1820-30
the Indians had clearly begun to follow a policy of strong
resistance. Able leaders arose among them. One, Estenislao,
a former convert at the 3an Jose Mlssion, demonstrated
remarkable prowess in devising defensive tactics. By fight-
ing battles to inconclusive ends, he and his contemporaries
were able to maintain effective control of the trans-riverine
areas. The Indian leader may even have contemplated aggres-
sive action; the San Jose and Santa Clara mlsslons attributed
an incipient general revolt to his pPlanning. To nip the
anticipated uprising, Mariano G. Vallejo led a strong expedi-
tlon, with cavalry and cannon, into the lower reaches of the
Stanislaus River, and maraged to force the Indians out of
brepared positions. The Vallejo party was cheated of what
might have been a decisive victory when the Indians escaped
under the cover of night from their second defensive posi-

tion.31

29Cutter, op. cit., pp. 256-57; Schenck, loc. cit.,
p. 129.

3OIbid.; Beechey, op. cit., pp. 26-29; Bancroft, His-
tory of California, III (San Francisco: The History Co.,
Pub., 1886), p. 109.

3lS. F. Cook, The Conflict between the California
Indian and white Civilization (Berkeley: Univ. of Calir.
fll"ess, 1943), IT, 32, 33; Bancroft, loc. cit., pp. 109, 110,
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The Vallejo campalgn was a success to the extent that
depredations against mission herds were insignificant in 1830
and 1831. By 1833 complaints had become more numerous. An
era of intensive cattle and horse stealing began. So serious
was the situation in 1836 that the community of secularized
San Jose petitioned the governor for ald. In 1839 Santa
Clara was raided.32 Sonoma, too, had its troubles with raid-
ers from the Sacramento Valley, among them the Indians of the
Mokelumne River ar-ea.33

Numerous informal counterattacks were made against the
Indians, progressively exhausting the material resources of
the natives. The Indian society and economy were disrupted;
Indians who were not killed or captured for farm labor were
forced to disperse. Their mischief-making had passed its
peak by 1845 and diminished rapidly thereafter, 3

Indlan energies were dissipated by several develop-
ments in addition to the war of attrition carried on with
the Californians. As elsewhere in the Americas, internecine
fighting and the penetration of Anglo-American and other for-
elgn elements, venereal disease, smallpox, and other epldemic

plagues took their toll.,35

32Cook, op. cit., pp. 5, 35.

33Bancroft, History of California, IV (San Francisco:
The History Co., Pub., 18565, p. T2.

M

3 Cook, op. cit., pp. 5, 25, 36.

351b1d., pp. 6, 7, 28.



CHAPTER IV
TRAPPER EXPLOITATION OF THE DELTA

The first Anglo-Americans entered the Sacramento-
San Joaquin Delta as trappers of beaver and fresh-water
otter. The activity was pursued so intensively by these
men, Hudson's Bay Company trappers, and employees of delta
vicinity land grantees that the peltry virtually was ruined

in about 15 years.
Jededlah Smith's Discovery, 1827-28

At about the time that the Central Valley Indians
were developing formidable opposition to the penetration
of Spanish authority into the interior, the first of the
American trapping parties from the Rocky Mountain area
entered the great lowland. The noted Jededizh Strong Smith
opened the trail into the San Joaquin Valley from the south.
His party reached the Mokelumné-Cosumnes river vicinity in
May 1827 and established{a base camp. There the party
awaited the leader while Smith made the hazzrdous first

1
crossing of the Sierra Nevada and the central Great Basin.

1The base camp site and the route across the Sierra
Nevada are disputed. Cleland presumes the Stanislaus River
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The Smith party appears to have been peaceable in its
conduct. Padre Duran of Mission San Jose charged that it
induced converts to desert, an allegation which the local
military commandant disclaimed.2 Nevertheless, the intrud-
eérs were recognized as forerunners of a movement having the
potential for much harm to the Spanish vosition in Califor-
nia.

In 1828 Smith's company found the beavers plentiful
in the river and delta swamps, but operations were hampered
by high water and an inadequate_supply of traps. Thereupon
the party broke camp and, skirting the delta, headed north.
The Journey through the Sacramento Valley and along the
California north coast ended in a disastrous ambush in Ore-
gon. Smith escaped, and reached the Hudson's Bay Company
post at Fort Vancouver. His reports of the quantity and
quality of the furs to be obtained in California caused the

British company to take immediate action to exploit the new

area to have been selected, while Warner's reco’lections
Placed the camp on the American River. Schenr! thought
that the camp might have been made near the Ca:averas.
Chaffee, however, has been able to document the Mokelumne-
Cosumnes vicinity as the site with contemporary letters.
Robert Glass Cleland, This Reckless Breed of Men, The
Trappers and Fur Traders of the Southwest (New York: Alfred
A. Knopf, 1952), pp. 80-81; J. J. Warner, "Reminiscences of
Early California from 1831 to 1846," Historical Society of
Southern California, Publications, VII (1909), p. 181;
Schenck, loc. cit., p. 131; Everett Barker Chaffee, "Jedediah
Smith in California" (unpublished Master's thesis, Dept. of
History, University of California, 1929), p. 23.

2Bancroft, History of california, III, 156.
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fur area before American trappers could establish competi-

tion.3
McLeod and Ogden Brigades, 1828-30

The Hudson's Bay Company instructed Peter S. Ogden to
take an expedition already planned for the Snake River coun-
try southward through the Colorado River basin and into
California along Smith's route. As planned, this brigade
was to reach and trap along the San Joaquin River before
Smith could assemble a group of Mountain Men and return to
the valley. Meanwhile, the "Southern Party" set out from
Fort Vancouver for the south. It was to retrieve Smith's
lost pelts and to retrace his path into the Sacramento Vval-
ley.)+

The "Southern Party,” under Alexander Roderick McLeod,
conducted its foray in 1828-29. It spent most of the summer
of 1829 in the Sacramento V'alley,5 but proceeded as far south
as Stockton.6 The trappers discovered that Smith's reports

of the beaver to be found had not been exaggerated.7

3Cleland, op. cit., pp. 101-2; Alice Bay Maloney,
"John Work of the Hudson's Bay Company," Calif. Hist. Soc.,

Quarterly, XXII (June 1943), p. 98; John Scaglione (ed.),
Ogden's Report of His 1829-1830 Expedition," ibid.,

XXVIII (June 1949), p. 119.
4Ibid., p. 120; Warner, loc. cit., pp. 182, 183.

5E. E. Rich (ed.), The Letters of John McLoughlin,
from Fort Vancouver to the Governor and Committee; Third
Series, 184I-%6 (Toronto: The Champlain Socilety, igﬁﬂj,p.xix.

6Ibid.; Alice Bay Maloney, "Fur Brigade to the Bona-

vengura," Calif. Hist. Soc., Quarterly, XXIII (June 1944),
p. 125,

"TMaloney, "John Work . . . ," loc. cite.
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Ogden's brigade completed its circuitous route to the
San Joaquin Valley by early 1830, and swept along the river
to its mouth by late April or early May. On the eve of its
departure for the Sacramento it was overtaken by an American
party under Ewing Young. The two groups Joined company until
the Pitt River was reached; here the Americans turned back
virtually empty-handed.8 That their take was so poor sug-
gests that the "Southern Party" of McLeod was as successful

in trapping as Ogden had been in the San Joaquin Valley.
Laframboise and Work Brigades, 1832-33

After the lapse of a year, another Hudson's Bay Com-
pany trapping party headed toward California. Michel
Laframboise and a company of 65 followed McLeod's trail and
reached San Francisco Bay in October 1832, visiting the mis-
sion establishments at San Jose, San Francisco, San Rafael,
and Solano, while conducting a fine hunt along the bay
margins. With the approach of winter, the party made camp
near the Marysville Buttes, where it Joined a second brigade,
numbering 100, which had entered the Sacramento Valley from
the north under the leadership of John Work. The groups
remained together until May 1833, at which time Laframboise
and company returned north along the coast and work's brigade

Q
pbroceeded to trap in the Sacramento Valley and delta.” By

8Scaglione, loc. cit., pp. 121-22.

9E. E. Rich (ed.), The Letters of John McLoughlin
from Fort Vancouver to the Governoisand Committee; First
Series, 1825-38 (Toronto: The Champlain Society, 1941), p. 112.
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mid-June Work's party was passing through the inundated
Sacramento and Mokelumne delta arei. During the next six
weeks camps were made near the Mokelumne, near Stockton, at
French Camp, ahout five miles below the Junction of the
Stanislaus and the San Joaquin, and near the lztter conflu-
ence.

Trapping results fell far below Work's expectations.
In one period of a dozen days five canoe parties secured
only 45 beaver pelts and 1% otter; and for the period June
11 to July 24 only 249 beaver and 85 otter pelts were taken.
The poor catch was attributed to a scarcity of animals,
bait wariness, tidal variations, and trap pilferage by the
Indians. Confronted with poor results and poor prospects,
furs of indifferent quality, belligerent Indians, and
depleted stocks of ammunition and staples, the brigade
decided to withdrew to the Columbia River.ll

A Decade of Complications, 1834-43

In spite of modest catches the Hudson's Bay Company
continued sending brigades into California. Unfortunately

10Maloney, "Fur Brigade . . . ," loc. cit., XXII (Dec.
1943;, PP. 332 ff.; XXII (June 19%3), p.”99; XXIII (March
1o4%), pp. 36-38; XXIII (June 1944), pp. 123-29.

117bid., XXIT (Dec. 1943), p. 331. Work thought that
the Indian hostility had come about as a result of Spanish
influence. The reaction may be related to friction which had
developed at Solano a little earlier and which is related
below. The brigade's expectation of trading for furs in the
interior was balked because Ewing Young's party had just car-
ried on a large trade in the area. William S. Lewls and
Paul C. Phillips (eds.), The Journal of John Work (Cleveland:
The Arthur H. Clark Co., 1923), p. 59.
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for the company, the operations in California were opposed by
various local elements. Priests and California merchants
were hostile on occasion. The attitude of government author-
lties was such that the hunting parties at first felt
insecure and they therefore hunted by stealth.12

Difficulties with the Californians of the San Fran-
cisco Ray region arose at least as early as 1833. In April
Padre Gutierrez of Solano complained that the Work party,
then at Suisun, was buying stolen cattle and corrupting Mis-
Sion Indians. In 1835 Vallejo warned Laframboise to suspend
his operations.13 By the winter of 1838-39 Laframboise was
kept in a constant state of uneésiness by Vallejo's repeated
orders to leave the country under penalty of seizure. In
addition, the party was subjected to the constant irrita-
tions of petty traders. Before the harassment was over
Laframboise allowed himself to be induced by Governor
Alvarado to use his men in a chastising raid upon Central
Valley Indians who had stolen livestock from Sonoma.lu

Thereupon the Hudson's Bay Company initiated a program
to gain official approval of the trapplng parties and to

increase the efficlency of the existing operation. The key

125, E. Rich (ed.), The Letters of John MeLou hlin

e « o ; Second Seriles, 1 - Toronto: The Champlain Soci-
ety, I§E3), p. 207.

13Bancroft, History of California, III, 392-93.

1y
Rich, loc. cit., p. 218.
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to the venture was to have been a post at the eastern extrem-
ity of greater San Francisco Bay. It was hoped that the
energies saved by eliminating the tedious overland Journeys
to the Columbia River could be turned to a more thorough
coverage of the still well-stocked bay and rivers. An annual
yield of 4,000 beaver and otter pelts was anticipated, an
optimistic belief in the light of a cumulative central Cali-
fornia take of 10,840 beaver and 3,234 otter pelts in the
decade 1830-39.15

The decisive step was made in late 1840, when the
Hudson's Bay Company representatives and Governor Alvarado
agreed on licensing of trappers, duties.on pelts, and the
formalities of establishing a trading post.® Tn the follow-
ing year the company opened a mercantile house at San Fran-
ciscool7 Besides handling pelts, the post traded for hides,
tallow, wheat, and salted salmon.18 The trade in l1livestock
Products and grain compensated for diminishing peltries
revenue.

To some of the Californians, notably Sutter, the new
concessions made to the Hudson's Bay Company were displeas-

ing. The squire of New Helvetia, the most powerful of the

15Ibido, ppo 218, 2570 16Ibid'1 p’ 239‘
YBancroft, History of California, IV, 216.

. 18A?son S. Blake, "The Hudson's Bay Companz in San
rancisco,” Calif. Hist. Soc. Quarterly, XXVIII (Sept.
1949), p. 248; Rich, The Lettérs of John’McLou hlin . . . ;
Second Series, 1839-4%, p. 123. Marguerite Eyer Wilbur
(ed.), Duflot de Mofras' Travels on the Pacific Coast (Santa
Ana, Calif.: The Fine Arts Press, 1937), p. 246.
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independent-minded land grantees in the Central Valley,
peremptorily ordered company trappers to discontinue Sacra-
mento Valley operations during the 1840-41 season.19 He
wanted no competition. On the other hand, the Governor of
California must have appreciated the value of strong, coop-
erative, licensed trapping parties in an interior peopled
with inflamed Indians, would-be empire builders, and an
unknown number of transient whites. Company officials, who
were reluctant to have the brigades employed as Mexican
auxiliaries in a possible Indian war, 1lnstructed the parties
to refrain from violence; to show sympathy for the govern-
ment cause, but to avoid being identified with it.<0

By the end of 1842 the governing board of the Hud-
son's Bay Company decided that the California operation
should terminate. Although instructions were issued to
close the San Francisco post at the end of 1843, it was not
until the end of 1845 that the actlion was taken. In the
interim, Laframboise led his final, unrewarding trapping
expedition into California (1842-43). & dry spell reduced
receipts of tallow and hides (1843); and the company's agent
committed suicide (January 1845).21

Ppancrort, History of california, III, 213; Rich,
The Letters of John McLoughlin . . . ; Second Series, 1839~
E, ppo 21"‘0-41. .

201b1d., pp. 219-20.

“IBlake, loc. cit., pp. 2u5-y7, 25153,
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Trapping was continued in the delta and vicinity by
independent hunters and by Sutter's men at least until the

Gold Rush. It has remained a minor activity ever since.



CHAPTER V

SEDENTARY OCCUPATION OF THE DELTA AND VICINITY

Prior to the upheaval which the Gold Rush preclpi-
tated, the sedentary population of the delta vicinity
included & thin scattering of whites and an unknown number
of Indlans. Both groups all but lost their identity within
a2 short time after California began to swarm with the Argo-

nauts.
Indians of the Delta

Schenck has estimated that the number of Indians
which occupied the rectangular area bound by Carquinez
Strait, the latitudes of Courtland and Tracy, and a ncrth-
south line located approximately 12 miles east of Stockton
ranged from between 3,000 and 15,000.l The centrally located
delta was one of several habltats used by each of the various
tribes that occupied the rectangular area. The islands were
sparsely occupied because they offered an unvaried and wet

habitat. Testimony of a much greater population density to

IThe area described by Schenck extended from Carquinez
Strait to Range 8 East and from Township 2 South to Town-
ship 5 North, Mount Diablo Base Point.
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the east of the delta 1is afforded by the concentration of
middens in the vicinity of the Cosumnes, Mokelumne, and
Calaveras rivers., The location afforded such diverse
food-procuring =ituations as tidal Swamp, river bottomland,
oak-studded grassy plains, and wooded Sierra foothills.
Comparatively few Indians 1lived on the thinly wooded and
water-short plains to the west of the del’ca.2 Regardless
of the area, midden dimensions usually indicated compara-
tively short periods of occupation for each village.3

A8 a rule, Indian villages were found on natural
levees or banks. Their average size and distribution for
any one period is difficult to arrive at, but communities
of 200 persons situated at 5- to 10-mile intervals appear
to have been common tc the south of the Calaveras and east
of the San Joaquin.u Villages of similar size, with 35 or
40 huts, were seen by Father Duran in the Cache Slough area
and on the Sacramento near the head of Steamboat Slough.5
Exceptionally large villages of 1,000 and 1,200 persons were
observed in what must have been the Sherman to Staten Island
vicinity.6 Their size and location suggest that they were

places of refuge.

2Schenck, loc. cit., pp. 132-34.

3Schenck and Dawson, loc. cit., pp. 317, 323, 328.
4Schenck, loc., cit., p. 131.

SChapman, loc. cit., PP. 338-39, 343.

6Cutter, op. cit., p. 181.
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Tules of the swamp and overflowed land were more than
hiding places. They provided the thatch which covered the
low circular huts; tight bundles were used in building the
cigar-shaped rafts with which waterways were crossed; and
fiber‘was also obtained from the stem. Roots and pollen of
the tule plant were used as food. The Indians aiso consumed
the staple acorns and the frult or seeds of other wild
Plants. They cultivated no crops.7 Fish and game were
taken. Meat became more plentiful after the introduction of
cattle and horses by land grantees, and as beaver and other

game were trapped or shot by white pelt and hide collectors.
Delta Vicinity Land Grants

Mexican land grants in the delta vicinity performed
stabllizing and buffer functions on the Indian frontier.
Although most of them were awarded to native-born citizens of
California, their effective occupation was accomplished pri-

marily by foreigners.
Los Meganos

The earliest Celifornian to establish residence in the
delta vicinity was Jose Noriega, who occupied and stocked the
four-league Los Meganos ranch sometime prior to receiving it
a@s a grant in late 1835 (see Map 1%, p. 113). He maintained

a subsistence garden to help feed his family and seven or

TSchenck and Dawson, loc. cit., p. 303.
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more hands who were always employed. The men were regarded
as a minimum defense force by Noriega, although he appears
not to have been seriously troubled by the Indians.8

In late 1837 Noriega sold the property to Doctor John
Marsh, a Massachusetts-born physician and former Indian
Service official who found it expedient to leave the United
States. He settled on the property the following Apr119 and
became the first naturalized Californian to take up residence
in the sensitive middle ground between the mutually antago-
nistic Indians and Californians.

Marsh was respected and feared by his white contempo-
raries and seems to have got along fairly well with the
Indians. At least, no evidence has been discovered to indi-
cate otherwise. The bulk of the physician's wealth derived
from the multiplication of cattle and horses which he
received in payment for professional services. He also com-
peted wifh Sutter and the Hudscn's Bay Company for the pelts
which lndependent and organized trappers collected in the
Great Valley.lo His gardens and vineyard provided subsist-

ence for his household and his Indians and for the inevitable

8U.S. District Court, San Francisco, Private Land
Claim Cases (Spanish and Mexican), Case No. 107 N.D.,
Transcript of the Proceedings, deposition of Jose Noriega
(Feb. 26, 1853), p. 9.

9Ibid., deposition of John Marsh (Feb. 25, 1853),
D. 7.

lOSutter's chief hunter was selling pelts to Marsh
ang others in 1842, Bancroft, History of California, IV,
228. .
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11
transients who appealed to his hospitality. The Marsh
adobe became a haven for the pioneer immigrant parties of

Bartleson (1841) ané Chiles (1843).12
Los Medanos

Perhaps as early as 1836 or 1837, Jose Miguel and
Jose Antonic Mesa became Noriega's western neighbors. The
families of these two men settled in modest houses on what
became the Los Medanos grant in November 1839. Some crop-
land was enclosed, but the main activity of the ranch was
caring for the herd formed about a nucleus of 150 breeding
cows.13

The two-league ranch was sold in 1848 to Colonel
Jonathan D. Stevenson. This Mexican War veteran came to
California with the expectation of settling.lu (Subsequent
developments identify the Medanos area with some of the

economic activities of the Sacramento-San Joaquin Delta,

llPrivate Land Claim Case No. 107 N.D., deposition of
John Marsh, p. 7; deposition of Ephraim Fravel (Feb. 26,
1853), p. 9; deposition of James 4. Forbes (Oct. 24, 1853),
p' 15; Wilbur, OEO c:lto, po ?u3o

12George H. Tinkham, California Men and Events (2d
ed. rev.; Stockton: Record Publishing Co., 1915), pp. 40,
41. The grant, called Pulpunes by Marsh, covered 13,316
acres; it was patented by the United States on Aug. 19,
18670 Cowan, Op. Cito, De 47.

13U.s. Distriet Court, San Francisco, Private Land
Claim Cases (Spanish and Mexican), Case No. 364 N.D.,
Transcript of the Proceedings, deposition of Robert Liver-
more (Feb. 2, 1854), p. 369; Expediente, p. 393.

1hppe grant was patented by the United States cn
Oct. 8, 1872. cCowan, loc. cit.
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but in terms of soil and topography the ranch land is dis-

tinct.)
New Helvetia

John A. Sutter was the first foreigner to be granted
land in the delta vicinity. In August 1839 he occupied New
Helvetia, a grant to which he received title in 1841 when
he became a Mexican citizen. It is an interesting commentary
upon the imperfect spread of geographlic knowledge that, after
"diligent inquiry,"” the Captain was unable to find anyone who
had seen or who could describe where to find the mouth of the
Sacramento River, and this after so many trapper and punitive
expeditions had operated in the area. It took the Sutter
party eight days to find the river mouth. Passage upstream
was interrupted about 10 miles below the ultimate site of
Sutter's Fort by a large Indian war party. Sutter convinced
the group that he harboréd none of the hated Mexicans.15
His peaceful contact was zan important step in creating sta-
bility in the area, one of the requirements that had to be
met prior to confirmation of his ll-league land grant, only
2 leagues of which were located in the vicinity of the
fort.16

On several occasions Sutter was obliged to resort to

force against the Indians, but these were exceptions. He

1Opetition of John A. Sutter, U.S. 39th Cong., 1lst
Sess., S. Misc. Doc. 3 » Pe 2,

16y11bur, op. cit., p. 241.
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made local alliances, and protected the Indians from raiding
parties of San Jose Mission Indians intent upon stealing
women and perpetrating other outrages. 1In fulfilling com~-
mitments to his Indian neighbors, Sutter shielded horse
thieves, thereby probably earning exemption for his ani-
mals.l7

In the course of building his empire at New Helvetia,
Sutter contracted formidable debts with the white community
of the coastal area. He was heavily committed for stock
secured from herds that roamed the range between the Marsh
ranch and San Jose.18 He also bought a number of livestock
on credit when he purchased the costly Russian properties of
Fort Ross.19 In the interim before natural increase would
make his herds remunerative, Sutter showed great industry in
trying to turn a profit by engaging in other enterprises..
Wheat, corn, and vegetable crops were ralsed and cotton
bplanted. The river yielded gquantities of salmon to Sutter's
Indians. The fish were salted for export to the Sandwich
Islands (Hawaii) and the eastern United States.2® The natu-
ral levees provided the wild grapes from which brandy was
manufactured after 1840. Some fat (and probably hides) was

secured from slaughtered deer.21

17Bancroft, History of California, IV, T4; Petition
of John A. Sutter, p. 3.

18Bancr-oft, loc. cit., p. 134,

19rremont, Oregon and California, p. 353.

2Owilbur, op. cit., p. 246; Upham, op. cit., p. 560.
21Bancroft, loc. cit., pp. 134, 228.
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For the greatest immediate profits, the Captain
counted on the sale of beaver pelts to be secured by his
own hunters and by trading with independent trappéré.
>éutter's ﬁunting parties were small. They consisted of a
few whites, who shot or trapped the beaver, and pack Indians
with horses. Otter, deer, elk, and antelope were alsc
sought for their pelts or hides. Not much was accomplished
in the business during 1840 and 1841, for Sutter's men
lacked experience and suitable traps. Moreover, at that
time the frontier merchant lacked the articles sultable for
trading with the independent trappers. Also, he had to com-
pete with the more experienced trappers of the Hudson's Bay
Company; and these men were forbidden to trade their catch.
Sutter héd reason to order them out of the valley. Their
continued appearance in the area did not disconcert the
resourceful Swiss for long. It is averred that the liquor
from his distillery was instrumental in diverting from normal
company channels "the greater part" of the pelts taken by
Hudson's Bay Company hunters. It seems that Sutter found
this form of trapping furs so profitable that he had no need
to maintain a large hunting establishment of his own. Such
methods were in the spirit of the times. The Hudson's Bay
Company men were thought to be stealing or buying furs from
Sutter's trappers; and Marsh and others were believed to be

buying furs from Sutter's chief hunter.Z2¢

221bid., pp. 134-35, 228; Upham, op. cit., p. 561.
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With the failure of the Hudson's Bay Company to return
its men to California in 1843, Sutter appears to have antici-
pated large pelt harvests. As many as 40 men were sent into
the field, although, for want of animals or of loyalty, a lot

of pelts did not reach New Helvetia.23
E1l Pescadero Grants

At the southern extremity of the delta two eight-
league grants were designated in November 1843, The southern
tract, E1 Pescadero, extended headward along the west side of
the San Joaquin from the vicinity of the crossing place. Its
original owners were Valentin Higuera and Rafael Feliz.
Higuera may have had stock on the grant in 1843; there is no
doubt that the place was unoccupied from November 1843 to the
Spring or summer of 1846. By the latter time the frontier
had become fairly well stabilized, and the presence of some
cattle and horses might reasonably be expected. The northern
grant, El Pescadero or Paso del Pescadero, faced upon 0ld

River. It was owned, but not occupied, by Antonio M. Picoezn

23Taylor, op. cit., II, 47-148.

2"’U.S. District Court, San Francisco, Private Land
Clalm Cases (Spanish and Mexican), Case No. 137 N.D. and
Case No. 170 N.D., Transcript of the Proceedings, deposition
of Jose Romero (137 N.D.; Sept. 3, 1853), p. 15; deposition
of I. M. Murphy (137 N.D.; Aug. 18, 1853), p. 13; opinion by
Commissioner Alphons Felch, p. 4l4; deposition of Antonio
Sunol (170 N.D.; June 15, 1853), p. 5; Index of Maps. The
southern grant, consisting of 34,446 acres, was patented on
Jan. 18, 1858 to Hiram Grimes and other American claimants.
The northern grant was patented by the United States on
March 10, 1865. Pico and one of the ploneer reclaimers in
the delta, Henry M. Naglee, were the claimants of the 35,546~

acre tract. Cowan, op. cit., p. 59.
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Los Ulpinos

Less exposed than the southern grants was Los Ulpinos
or Sillac rancho, a four-league grant to which John Bidwell
received title in November 1844. The grantee and some hands
landed on.the Sacramento right bank below Cache Slough to
take possession of the land. They erected an adobe where an
English foreman remained over the winter. A small parcel of
land was cultivated for the next year or so, but with no

notable success.25
Campo de los Franceses

In January 1844 Rancho Campo de los Franceses, an 11~
league tract located mostly to the south of the Calaveras
Rlver and east of the San Joaquin, was designated to the
naturalized Mexican Guillermo Gulnac, a San Jose merchant,zs

Three Americans were employed to fulfill the resi-
dence requirement of the grant after Gulnac failed to secure
Mexicans or Californians for the purpose. These men pos-

Sessed some horses, mules, and tame cows, and also were

25U.S. District Court, San Francisco, Private Land
Claim Cases (Spanish and Mexican), Case No. 86 N.D., Index
of Maps, Transcript of the Proceedings, deposition of
Samuel J. Hensley (Feb. 3, 1853), p. 5. Bidwell received a
United States patent to 17,726 acres 1in Aug. 1866. Cowan,

op. ¢it., p. 106.

26T1nkham, A History of Stockton, pp. 35-36, 65;
U.S. District Court, San Francisco, Private Land Claim
Cases (Spanish and Mexican), Case No. 298 N.D., petition

of Charles M. Weber (May 31, 1852), p. 7.
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given charge of about 100 head of Gulnac range cattle. The
stock probably was confined to the north of the present
Stockton Channel, for the men settled near its base. A
residence and corral were established also at French Camp
during the year, but the rebellion of Californians against
the last Mexican governor, Micheltorena, drew all but one of
the Americans away. In February or March of 1845 the remain-
ing American foreman was murdered by raiding Indians, who
confiscated all stock and tools. In the circumstance, it is
not surprising that Charles M. Weber, a business associate
of Gulnac, was able to buy out Gulnac'’s interest in the
48,747-acre ranch for $200.27

Weber, the new owner of Campo de los Franceses,
entered California four years earlier with the Bartleson
immigrant party. While employed by Sutter, and while self-
employed in San Jose as a merchant and stock raiser, Weber
became familiar with the property. Recognizing that there
was an abundance of pasture and good water, and that naviga-
ble water and the San Jose to Sutter's Fort trail served it,
he encouraged Gulnac to petition for 1t.28

Through 1845 and 1846 men traveled over the area only

in armed groups. The Indian peril prevented Weber from

27Ibid., deposition of James Williams (Sept. 5, 1853),
pp. 17, 19, 20; deposition of Willard Buzzell (Sept. 5,
1853), p. 13; deposition of Daniel Murphy (Nov. 16, 1853),
PP. 31-32; translation of the Conveyance, p. 98.

28Tinkham, loc. cit.; Tinkham, California Men and
Events, pp. 40, 141,
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persuading Americans to settle on the property until the fall
of 1847;29
Sanjon de los Mogquelumnes
and Rancho Moquelamo

Situated at about equal distances from New Helvetia,
Los Ulpinos, and Campo de los Franceses was the Sanjon de los
Moguelumnes grant. This eight-league tract was situated out-
side of the delta. Although it was granted in 1844 to
Anastacio Chabolla, and was patented to his heirs in May
1865, there is little evidence of its occupation.3O (Between
it and Campo de los Franceses, and lying to the east of the
delta swamps, was the ll-league Moquelamo claim of Andres

Pico which the United States failed to patent.)31
Other Settlement

In 1846 there were an estimated 150 Americans in the

Central Valley,32 with the largest concentration at Sutter's

29private Land Claim Case No. 298 N.D., deposition of
Willard Buzzell, p. 13; deposition of W. Herron (May 31,
1852), p. 11. The grant was patented by the United States on
March 18, 1861.

3%owan, op. cit., p. 49.

3ly.s. District Court, San Francisco, Private Land
Claim Cases (Spanish and Mexican), Case No. 184 N.D.,
Transcript of the Proceedings, opinion of Commissioner
S. B. Farwell, p. 15,

3ZLetter from John Marsh to Lewis Cass, written at
Farm of Pulpunes, near St. Francisco, Upper California,
1846; as reproguced in Illustrations of Contra Costa Co.,
ss =+ s PP. 5-6. ‘
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Fort. A Dutchman 1living on the unconfirmed Nueva Flandria
grant below Sutter's landing and on the Sacramento west bank
was the only certain delta resident. Other foreigners were
dispersed at the Marsh Ranch, where the San Jose to Sutter's
Fort traill forded the Mokelumne and Calaveras rivers and Dry
Creek and on the banks of Cache and Putah creeks where the
streams leave the hills.33

It 1s assumed that subsistence gardens were tended by
these people or by Indians in their employ, and that pelts,
dried meat, and the hides of elk, deer, and antelope were
prepared for trading purposes. Salmon caught by the Indians
were dried or pickled under the direction of such whites as

Schwartz at Nueva Flandria.
Settlement and Politics, 1846-47°

Foreign settlers in the delta vicinity of the Central
Valley were nominally loyal to the Mexican governor, but
were actually beyond the effective reach of Mexican author-
ity. Sutter and Weber were notably successful in maintain-
ing relations with the Mexican officials and residents of

the coastal regilons and their Indian adversaries of the

33Sprague and Atwell, The Western Shore Gazetteer
2 s e« s PP. 9-10. '"Reminiscences of a California Pioneer, "
SWI, Aug. U4, 1877, p. 5; Bancroft, History of California
(8an Francisco: The History Company, 1888) VI, 11-12;
An Tllustrated History of San Joaquin County . . . ’
Pp. 31-32; William O. Russell et al., History of Yolo
Coug;y, California (Woodland, Calif.: By the authors, 1940),
po [
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interior, being useful to both and in turn using both to
their own material advantage. Their behavior was largely
apolitical, but their motivations were not.

Among other reasons, Weber was interested in a grant
td the east of the San Joaquin River because he foresaw the
possibility of a show of force by non-Californians against
the Mexican government. The separatists viewed the San
Joaquin as the western boundary of the land aspired to.3u
The property held by the better-known separatist, Sutter,
pbossessed even greater advantages for harboring the move-
ment; 1t was far from the nearest administrative center which
was thoroughly Californian in allegiance. Sutter contem-
plated giving land away to settlers in the early 1840'3,35
and he urged his neighbors to share their property with
later arrivals because in doing so the neighbors' interests
and land values would be advanced. He expected that by late
1846 there would be thousands of emigrants who should be
given land in the "Tulares.”36 Americans who had come to
know the Sacramento and San Joaquin valleys were enthusi-
astic about the land and they hoped to share its possession
with their countrymen.

Letters, pamphlets, and other publications extolling

the virtues of California received wide attention in the

34Tinkham, A History of Stockton, p. 36.

35Wilbur, op. cit., p. 247.

36Bancroft, History of California, IV, 610, footnote
quoting letter of sutter to Larkin, Oct. 8, 1845; original
in Larkin's Doc., MS, iv. 228.
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United States during the 1840's. Suggestive of their tenor
is the following description of the Sacramento vValley settle-
ment in 1843:

They all have fine herds of cattle and horses, with
farms, under a good state of cultivation, upon which
they grow a great abundance of wheat, corn, oats and
flax, as well as a great variety and superabundance
of vegetables, and that too, with very little labor
or expense. Many of these settlers are in very pros-
perous clrcumstances, and they are all doing extremely
well, considering the very short period, of their res-
idence in that country. They usually sow annually
Sseveral hundred acres of wheat from which they supply
themselves, all the emigrants who are ammuvally arriv-
ing, as well as to furnish much for exportation.3/

A more sober view of the Sacramento Valley, one particularly
applicable to the delta, was expressed by w1lkes:38

The part that is deemed good soil, is under water

annually, not for any great length of time, yet
sufficiently long to make it unfit for advantageous
settlement. The high prairie is spoken of as being
in general barren, and as affording but littls good
pasture.

Publicity emanating from California accelerated the
rate of overland migration after 1845. Many soldiers who
had enlisted for service in California in the Mexican War
had done so with the intention of settling there after the
war ended. Capitulation of California tc the United States
removed the possibility of restraints being placed upon

American settlement.

37Hastings, The Emigrants' Guide to Oregon and Cali-
fornia, p. 110.

38w11kes, Narrative of the United States Exploring
Expedition . . ., Vv, 206.
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In 1845 and 1847 colonies and towns were founded with
an increasing awareness that there was considerable growth
potential for trade centers founded near the outlet of the
Central Valley rivers or on firm ground near convenient
heads of navigation. Weber's Campo de los Franceses, Bid-
well's Ulpinos ranch, Montezuma, and the New Helvetia vicin-
ity provided sites where hopeful entrepreneurs envisioned

the rise of river capitals.
Colony Development, 1846-L7
Campo de los Franceses

Weber's Campo de los Franceses was reoccupied in the
fall of 1847. Corrals were built for the stock and between
1,000 and 2,000 head of cattle were driven in from San Jose.
Overland travelers were offered inducements of seed, equip;
ment, arable and townsite land if they would settle on the
property. Weber opened a store and ordered a townsite sur-
veyed to the south of Stockton Channel.39

In October 1847 there were 20 or 25 people on the

4o

ranch. It may be that the number included only non-

Californians, for numerous Indian laborers and Mexican

39Private Land Claim Case No. 298 N.D., deposition of
W. Herron, p. 10; deposition of J. M. Murphy (Nov. 19,
1853), pp. 26-27; Tinkham, A History of Stockton, pp. 68-7C;
"Reginiscences of a California Pioneer," SWi, Aug. 4, 1877,
De .

%0private Land Claim case No. 298 N.D., deposition of
W. He Fairchild (NOV. 14, 1853), Pe 28.
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cowboys were employed by Weber at the time.41 An estimated
40 or 50 acres, most of them located north and east of
Stockton Channel, were cultivated, some of them in wheat.42
Perhaps some of the fields lay on the delta side of a stock-
ade and outer ditch which was constructed across the base of
the peninsula lying to the north of the channel.*3 By the
end of 1848 the acreage cleared must have mounted appreciably
for there were 100 families living in the vicinity.uu
Despite losses of livestock to Indian cattle rustlers,
Weber and the community prospered. The main economic activ-
ity was slaughtering cattle and processing hides and tallow
for delivery to San Francisco. Weber's salling vessel, the
Maria, carried merchandise on return trips to the settlement

on the French Camp grant.45
Los Ulpinos

In 1846 Bildwell was urged by one Jacob D. Hoppe to
develop the Ulpinos ranch into a settlement for immigrants
from the United States. The townsite of Brazoria, or Sacra-

mento Brazoria, was surveyed and a party was lured there from

ulTinkham, op. cit., pp. 108, 11s5.

42ppivate Land Claim Case No. 298 N.D., deposition of
W. H. Fairchild, p. 27; deposition of W. Buzzell, pp. 14, 15,

43Tinkham, op. cit., p. 69.

44Pr1vate Land Claim Case No. 298 N.D., deposition of
W. Buzzell, p. 13.

45’I‘1nkham, op. cit., pp. 57, 314.
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Sutter's Fort. 1Its stay was of short duration; after an
unpleasantly wet winter and a near-starvation diet, the
people departed for other points in northern California.us
Bidwell gave up the unpromising projJect and proceeded to

break up his ranch and sell it in smaller pleces.

Montezuma and New Hope

During the year that gave brief life to Bidwell's colony
& Mormon settlement was founded on the narrow band of dry
land that lies between the Montezuma Hills and the Junction
of the Sacramento and San Joaquin rivers. Because of the
absence of timber, the Montezuma site was abandoned in favor
of cue on the lower Stanislaus River.u7

The New Hope colony was located on the north bank of

the Stanislaus about one and a half miles east of the San
Joaquin River. The 10 or 12 colonists had sown and enclosed
80 acres by mid-January 1847; and by April, log houses and a
sawmill had been constructed. The colony was abandoned that

fall when the men were called back to Salt Lake Cflt:yJ48
New Helvetia and Sutterville

The most successful of the river settlements in 1846~

47 was New Helvetia. Although Sutter's colony was located to

u6Hunt John Bidwell ; y
.« o o p. 240; Bancroft, Histor
of California: VI, 18, 500, - ’ ’

471b14., p. 18.

481b1d., p. 11; Bancroft, History of California, V
(San Francisco: The History Company, 18§6), pp. 552-53.




129

the north of the delta its growth had a profound effect upon
the lower area. The rcle of the Captain as stockman, farmer,
and merchant, and of his fort as a haven for immigrants 1is
familiar.

Since it was the head of regular navigation and the
ferry point for people using the Beniecia trail, many trav-
elers visited Sutter's Embarcadero on the Sacramento. Much
of the traffic moved in Sutter's vessels, among them the
sluggish and short-lived Sitka which initiated steam naviga-
tion on the inland waterways in November 1847.49 The steam-
boat reached Sacramento frem San Francisco Bay in six days
and seven hours.”Y

Sutterville became a port of call for vessels which
moved between Sutter's landing, three miles upstream, and
San Francisco Bay. The townsite was laid out in 1846 on
ground that was less flood-prone than the site of the future
Sacramento. Sutterville flourished in 1847 as a result of
an encampment made by two companies of troops; but it was

soon overshadowed by the lusty growth of Sacramento.51
Effects of Sedentary Occupation

To recapitulate: The delta was one of several habi-

tats used by Central Valley Indians. The swamp became an

YSJerry MacMullen, Paddle Wheel Days in California
(stanford Univ., Calif.: Stanford Univ. Press, 19%%), pp. 4-5,
5ORussell et al., op. cit., p. 187.

51Bancroft, History of California, VI, 15; Erwin G.
Gudde (ed. and trans.), ""he Memolrs of Theodor Cordua,"
Calif. Hist. Soc., Quarterly, XII (Dec. 1933), p. 300.
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Indian refuge area during the period of border warfare with
the Mexicans and their Indian mercenaries. Under this pres-
sure the tribal domains within the delta apparently broke
down rapidly. In the hope of creating stability in the
interior, and to build a buffer zone for the more valued
coastal areas, Califernia's governors awarded land grants.
The confirmed and occupied grants of the delta vicinity
included Los Meganos, in the undulating plains land of the
Brentwood area; Los Medanos, which lay to the south of
easternmost Suisun Bay and the San Joaquin River mouth; the
ranchos E1 Pescadero and Paso del Pescadero, along the left
bank of the San Joaquin and the 0ld River distributary;
Campo de los Franceses, largely to the south and east,
respectively, of the Calaveras and San Joaquin rivers; Los
Ulpinos, hemmed in by the right banks of Cache Slough and
the Sacramento River; and New Helvetia, between the left
banks of the Sacramento and American rivers.

Land grantees appear to have been 1little interested
in the tidal swamps of the delta. At least, the terms of
the grants seem not to have included these areas, and it was
not the practice to include them in later gevernment surveys.,
River overflow areas were another situation; confirmed grants
did include such land. To commercial society of the time,
the swamp and overflowed land had little or no resource func-
tion. The delta might therefore have remained a survival
area for the Indians for a considerably longer time had set-

tlement proceeded at even the stepped-up pace of 1847.
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However, Indian society as such vanished soon after the
Argonauts arrived.

The deterioration of the Indian way of life had begun
with the exposure to the Spanish culture. Introduced dis-
eases and wars of attrition were disruptive; but the twilight
of the Indian's existence came with the usurpation of his
land by immigrants. As Cook pointed out, American settlement
elther destroyed the Indian's food resources or else drove
him away from them. Settlers began to take lands along
streams for their farms. Either through malice, by the
fenclng off and clearing of lands, or by introduction of
stock that competed for the grass seeds and acorns which
were such important items in the Indian diet, the settlers
interfered with the collection, preparation, and storage of
food by the native.52

To the extent that the Indians adapted themselves to
the commercial economy that evolved about them, they had
only menial roles as field laborers, stock tenders, domes-
tics, or fishermen. Some village residents became associated
with nearby ranches and farms.53 At the Calaveras and San
Joaquin crossings their village life virtually ceased by
1852 54 By 1870 Indians had disappeared from the banks of

5ZCook, The Conflict between the Californiz Indian and

e

White Civilization, 111, 26~-28, 34-35.

°3F. P. Wierzbicki, California as It Is and as 1t May

Be, Or a Guide to the Gold Reglon (San Francisco: The Grab-
horn Press, 1933}, p. 18.

54An Illustrated History of San Joaquin County, p. 28.




132

the Sacramento;55 in another decade they were unknown in the
Stockton vicinity except as infrequent visitors.56

Although native Californians had initiated ranching
activity in the vicinity of the delta, naturalized foreigners
were more successful at the enterprise. These people devel-
oped modest agricultural improvements on their'land, but the
Gold Rush brought a change to the pace of rural growth. The
delta, hitherto of marginal interest to settlers, was to

attract a lot of people after 1848,

55Leale, Recollections of a Tule Sailor, p. 37.

56Tinkham, op. cit., p. 25.



CHAPTER VI

THE GOLD RUSH AND THE DELTA

The furor produced by the discovery of gold at Sut-
ter's Mill is a matter of common knowledge. Within weeks of
the January 1848 find, settlements near the coast had all
but emptied. The disruption of the existing way of life was
completed as tens of thousands of people poured into Califor-
nia during the next decade. Markets created by the inrush of
people stimulated growth of a more intensive and diversified
agriculture than had existed earlier.

Gold-seeking residents of coastal California converged
upon Sutter's Fort by the trails which had been known for
Some years. A northern route from San Jose and San Francisco
crossed Sulsun Bay at Benicia and, approximating the present
U.S. Highway 40, led to the Sacramento River crossing at
Washington (Broderick) (see Map 15, p. 134). The southern
approach to Sacramento and the mines from San Francisco Bay
followed the general route of the present U.S. Highway 50
through Livermore Valley, French Camp, and Stockton. As the

mining districts were extended to the south of the Mokelumne

133
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Steamboat Slough, Ryer Island, Grand Island, Sutter Island, Howard Landing:  The Sacramento-San Joaquin Delta in 1849-1852
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River, Stockton and French Camp became departure points for
the mines.l

Once the inrush of Argonauts had begun, the water
routes to Sacramento, Stockton, and landings upstream became
the major lines of transit. The Sacramento River maintained

an early lead in sail and steam transportation.
Water Travel through the Delta

Viewed from the deck of a ship the tule and willow
thickets of the central delta offered little of interest.
The trip to Stockton on the San Joaquin seemed particularly
dull. Ships followed a shoaling serpentine course between
canebrake-like masses of tule. Clumps of shrubbery broke the
continuity, but there were no trees. Wwhen the tule wall was
burned away views were afforded of Mount Diablo and of the
Sierra Nevada. Other breaks in the monotonous tule skyline
were provided by the sails and topmasts of other ships, some-
times visible for miles.2 The margins of the lowermost
Sacramento also were lined by tules and shrubs.3 The western
backdrop, formed by the low and treeless Montezuma Hills,
evoked little comment.

Sacramento-bound travelers from more humid lands than

California appreciated the appearance of wooded natural

1T1nkham, OEO . Cit L3N ] pn 303 L

2california Sketches with Recollections of the Gold
Mines (albany: Erastus §, Pease & Co., 1850), p. 16.

3Johnson, California and Oregon, p. 1l11; Teggart,
"Diary of Nelson Kingsley, . . . , loc. doec. cit., p. 322,
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levees, probably first encountered at Brannan Island.u The
banks abounded with a scraggy white oak;5 these oaks, the
Sycamores, and other trees became larger upstream.6 Beyond
the line of thickets and timber, the tule backswamps! looked
like a succession of lakes at high water.8 They were drained
by small sloughs which cut through the wooded riverbank.9
Steamboat SloughlO and the Sacramento proper were walled in
by thickly wooded strips.l1 Overhanging branches and trees
were a constant hazard to spars and rigging on vessels that

had to proceed near the banks to avoid strong currents.l2

4R1nggold's charts represent the banks with hachures
and the lower shore line with a line backed by swamp symbols.
Ringgold, op. cit., chart of Suisun and Vallejo bays with the
Confluence of the Rivers Sacramento and San Joaquin.

5Teggart, loc. cit,

6Johnson, loc. cit. Clusters of mistletoe, pendant
moss, and wild grape vines added their particular hues and
form to the color and texture of the woody plant foliage.
Charles Camp (ed.),""An Irishman in the Gold Rush-~The Jour-
nal of Thomas Kerr," Calif. Hist. Soc., Quarterly, VIII
(March 1929, p. 21.

TTaylor, E1 Dorado . . . , p. 218,

Slfett§7, California Tllustrated . . . , p. 58.

9Johnson, op. cit., p. 117.

10steamboat Slough was known by several names: “Mid-
dle Fork" (Ringgold, loc. cit.), "Merritt Slough" (Johnson,
op. cit., p. 118), and "The Slough” or "narrows” to various
griferit(?eggart, loc. cit.; Camp, loc. cit., p. 18; Taylor,

oc, cit.).

1lTeggart, loc. cit., pp. 322, 323, 327; Johnson, op.
cit., p. 193.

121b1d., p. 111; /Eetts/, loc. cit.
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The water voyage from San Francisco to Sacramento
usually required six or eight days of sailing.13 At least
until the lee of the Montezuma Hills was reached, winds were
dependable enough. Thereafter movement upstream was accom-
pPlished by taking advantage of tides, or by use of kedge
anchoror warping. Sometimes a rowboat was used to tow larger
vessels.lu The tides eased keeled vessels over shoals that
lay between the river outlet and Grand Island, to either side
of the island, znd for a short distance above the present
site of Freeport.15 The kedge anchor and warping were
employed when currents were strong and winds weak. The
tows were tried when calm prevailed and currents remained
weak., |

Most difficulty was encountered in-Steamboat Slough,
the favored’channel for passing Grand Island. It was a
seven-mile short cut which smaller ships and steamboats fol-
lowed but which northbound larger sailing vessels avoided
because the current was too strong.16 The shallower-draught
sailing ships warped through "The Slough" or "narrows."
Warping involved taking a coil of rope upstream from one's

ship in a canoe or small boat, securing the strand to a

8 l3Johnson, op. cit., p. 126; Camp, loc. cit., pp.
18 ffr. _

14Ibid., pP. 18; Johnson, op. cit., p. 117; Teggart,
loc. cit., p. 322.

111 15R1nggold, op. cit., p. 39; Johnson, op. cit., p.

161b1d., p. 113.
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Steamboat Slough the favored channel even though the overhanging trees sometimes got caught in ships' riggings.
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stump or tree near the water's edge, and bringing the line
aboard, where the hands proceeded to pull. The slow progress
was punctuated with the shocks attendant upon striking shoals
and snags and overhanging trees. Passengers alternately
alded in the laborious operation, hiked or hunted on the
shore, and visited with settlers. Once the main stream was
reached, sailing was possible again, assuming a south wind.17

San Francisco-bound traffic, steam and sail alike,
favored Steamboat Sloughg:chhooners and brigs drifted with
the stream, stern foremost.18

From two to three days to as nany weeks were consumed
in sailing between San Francisco and Stockton.19 The eccen-
tricities of the low-gradient channel, the wind, and the tide
could make the trip most tedious. Sails were often of l1little
use because the meanders constantly altered the relationship
of course to wind. In such circumstances, more progress was
made by rowing or, where the channels were narrow and the
levees offered a footing, by manual towing. As a rule, there
was no navigation at night.zo

WOod-burning steamers appeared on the Sacramento and

San Joaquin rivers in August and September 1849. Almost

l7Ibid., p. 117; Camp, loc. cit., pp. 18, 21; Teggart,
loc. cit., pp. 322-23.

1BCamp, loc. cit., p. 18.

1971inkham, op. cit., p. 317.

20California Sketches . . . , loc. cit.; Lewls C.
Gunn and Elizabeth Le Breton Gunn, Records of a California
Family, ed. Anna Lee Marston (San Francisco: Johnck &
Seeger, 1928), p. 60.
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Immediately, regular service was established between San
Francisco and Benicia, and Stockton or Sacramento. By early
1850 a number of steamers were providing highly competitive
service. The expresses reached Sacramento in 14 hours and
returned to San Francisco as quickly as a little over 54

21 The Stockton trip took between 7 hours and a day.22

hours.
Shoals and sharp meanders occasioned the delays, The Sacra-
mento's Steamboat Slough required a "considerable nicety" of
navigation. At least one steamboat lost wheelhouse planking
to overhanging trees while backing and filling around

bends.23 Although trees presented no problem to San Joaquin

River navigation, there were numerous times when power had

to be cut and the vessel fended through river bends.eu
Delta Settlement

Frustrated miners dropped from the erratic procession
that filed through the mining camps, Stockton, and Sacra-
mento, as they realized that surer fortunes could be gained
by tilling the soil than by turning gravel. They took up

farming in various varts of central California; their

21
Tinkham, op. cit., pp. 314, 319; MacMullen, op.
cit., pp. 11-12, 17-15, 2; Frank Lecouvreur, From East

Prussia to the Golden Gate, trans. and comp. Julius C.
Behnke (New York: Angelina Book Concern, 1906), p. 262.
22Tinkham, op. cit., p. 320.
23Taylor, op. eit., II, 47-48,

2hgnos Christman, One Man's Gold; The Letters and
Journal of a Forty~Niner, ed, Florence M. Christman (New

York: Whittlesey House, 1930), p. 114.
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foodstuffs commanded prices which have become legendary.

Many miners selected land fronting on the arterial waterways
or near streams close to heavily traveled trails. They found
that the soils of wooded natural levees and bottomlands
worked easily. Such sites had the further advantage of
immediate access to water during the annual dry seasons.

Settlement in the northern delta followed the line
of higher levees which flanked the arterial Sacramento River.
To the south, few attractive residence sites appeared except
near the delta apex and on those mainland fringes that had
deep water access, firm ground, and timber. As with the
Sacramento banks, the southern sites were near focal centers
of trade and travel: Stockton, French Camp, and the San
Joaquir crossing. The Antioch vicinity also attracted set-
tlers, although it had modest timber resources. It was more
of a port of call than a point for transferring cargo and
passengers.

As far as has been learned, settlers avoided other
parts of the delta at this time. The western and south-
western margins lacked adequate perennial supplies of good
water. The banks of central and southern islands usually
lacked the elevation, area, and arboreal cover of the Sacra-
mento banks. Moreover, the highest and best wooded land was
held in a land grant. Most of the south and central part of
the delta was off-center from the traveled San Joaquin chan-
nel. The eastern margin of the delta had water, trees, and

good riverbank soils. Prior to 1851, however, the immigrants
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seem to have been more interested in taking up land with
similar qualities located nearer to Sutter Fort and the
mining country road from Stockton.

The Argonauts who set up shanties or tents along the
Sacramento 1n 1849 were wood choppers or gardeners. The
wood choppers followed the trade as an interim occupation
before returning or going to the mines. They so0ld the fuel
to steamers for $12-$15 a cord. The men who cleared gardens
intended claiming pre-emption rights to the land. These
people found a cluster or two of huts at the Indian village
which stood upstream and opposite the head of Steamboat
Slough,25 and on the west bank a mile or so northwest of
the present Freeport.26

In 1850 the settlement pattern along the river had
intensified. A few houses and fields were in evidence at
Washington and Sutterville; but southward, into the delta
country, there was little or no activity until a mile or so
below the present Freeport. There were huts and fields here
and across the river from Clarksburg, also a half-mile north
of Clarksburg on the east bank and for a mile along the east
bank near the head of Sutter Slough. A similar pattern of

fields and houses occurred along the east bank opposite

25Taylor, op. c¢it., I, 218, II, 47; Johnson, op. cit.,
pp. 119, 123, 125; Teggart, loc. cit., pp. 322, 324. Among
the settlers was the Argonaut, later Jjudge, Clark who settled
near the town which preserves his name. Russell et al., op.
ecit., p. 216,

2raylor, op, cit., I, 219; Peter H. Burnett, An 0ld
California Pioneer (Oakland: Biobooks, 1946), pp. 201-2.
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Sutter Island, and for a half-mile opposite the head of Grand
Island. Sutter Island was farmed only at its eastern tip.
Across Steamboat Slough, small fields covered much of the
upper end of Grand Island. Other Grand Island farms, includ-
ing orchards, extended from the Junction of Steamboat and
Sutter sloughs downstream to the present Howard's Landing.
No improvements are known for the remainder of the island,
nor for Merritt, Ryer, Brannan, and Sherman islands. There
appears to have been some tilled land along the riverbank
where Rio Vista now stands.27

Descriptions of farmsteads and their production are
few, and they seem to be of those located at the head of
Steamboat Slough and along the Sacramento bank opposite.
The land was tilled with a spade. Winter vegetables grown
in 1849 were reported as varying from indifferent to
"thrifty" (vigorous) in appearance, depending upon the skill
and luck of the settler.28 In May 1850 maize, turnips,
potatoes, and young grapevines looked promising. Table

peas, then ripening, were being offered at $4 per poundo29

ZTRinggold, op. cit., chart of the Sacramento River.
The delineation of channels inspires confidence in the
faithfulness of the Ringgold charts; however, island names
are not in accord with present terminology. Schoolcraft
Island has become Sutter Island; Grand Island was called

Taylor Island; and Ryer Island was shown as Sutter and
Priest islands.

118-1 28Taylor, op. cit., II, 47; Johnson, op. eit., pp.
-19,

29Camp, loc., cit., p. 21.
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Clearings, log houses, and shanties on piles remained
scattered along the natural levees for some years.3o Claims
were being established to most of the bank land despite the
threat of danger and destruction from winter flooding.31
Perhaps some of the farmers were motivated by the desire to
earn enough money to return to the East. Audubon, noting
conditions at Sutter's Fort in April 1850, reported that
fever and ague were "very prevalent” in the valley and that
dysentery was feared by all. Some farmers told him that
nothing would induce them to settle.32

Cattle were raised and fattened for the mines' market
in the backswamps and on the valley plains. The Yolo Basin
and adJjacent plains and the country to the north of the
Calaveras were particularly active areas as slowly receding
waters bared lush growth which could be grazed at the time
the winter range was drying up. The old tule growth was

burned off in the fall.33

30Frank Marryat, Mountains and Molehills (reprinted
in facsimile from 1st ed.; Stanford, Calif.: Stanford Univ.
Press, 1952), p. 202; Lecouvreur, op. cit., p. 263.

31The flood of December 1849-January 1850 topped the
natural levee by a foot or more in the Courtland to Walnut
Grove vicinity, at least so one may Judge on reading the
careful account of Lyman's experience. Teggart, loc. cit.,
pp . 327-34 .

32john W. Audubon, Audubon's Western Journal: 1849-
1850, ed. Frank Heywood Hodder (Cleveland: The Arthur H.
Clark Co., 1906), pp. 234, 237.

33sprague and Atwell, The Western Shore Gazetteer
+ =+ _» s D. 24; Russell et al., op. cit., D. 133; An Illus~
trated History of San Joaguin County, p. 220; W. C. Fleming,
"History of Beef Cattle 1In San Joaquin, " Holt's San Joaquin
Gazette (April 1952), p. 1.
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By 1850 or 1851 there were several farm families
located near the Cosumnes, Dry Creek, and Mokelumne crossings
of the Stockton to Sacrameﬁto r'oad.34 Closer to the delta,
farming activity had been resumed near Stockton and on banks
near the Stanislaus River mouth.35 Otherwise, comparatively
little interest was shown the swamp and overflowed lands

bordering eastern and southern delta distributaries.36

Trade and Transportation Nodes

Trade and transportation nodes developed about the
southern delta during the Gold Rush, but not along the Sacra-
mento. Stockton was where deep water and firm land came
together nearest the southern mines. French Camp offered
less attractive water facilities but it was more successful
than river towns established farther south. The latter
pPlaces were hampered in their growth by the flow extremes_of
the San Joaquin, by the expanse of inhospitably dry country
to the west of the river, and by being off the main line of
land travel between the coast and the southern mining coun-
try. That route crossed the San Joaquin below the uppermost
distributary fork. The equlvalent northern land route to the

mines crossed the river at Sacramento, north of the delta.

3”Bancroft, History of California, VI, 484.

3%1bid., p. 513; ibid., v, 552-53; An Illustrated
History of San Joaquin County, p. 33.

3§Alta, Nov. 15, 1852, in Bancroft Scraps, Set
W 18:1, "California Agriculture,” p. 18 (hereinafter cited
as BS, Set w 18:1).
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There were no places within the delta which had the combina-
tion of advantages possessed by the site which Sutter had
Obtained downstream from the outlet of the American River.
Backswamps of the Sacramento and Yolo basins were narrowest

here, and there was deep water the year-round.

Stockton

-

On the Campo de los Franceses land grant Weber's Set-~
tlement or Tuleberg, later Stockton, was flourishing by mid-
1849 as a debarkation and forwarding port for traffic to the
gold camps.37 Store ships and inactive vessels were begin-
ning to choke the channel. Cargoes, a few warehouses,
numerous frame and canvas dwellings, and commercial houses
were spreading from the head of Stockton Channel across the
townsite. Catastrophic fires swept the flimsy town in
December 1849 and in May 1851. More sturdy edifices were
built when the settlement was reconstructed, and this encour-

aged the opening of several brickyards in the vicinity.38

3TThe Weber ranch headquarters has been called French
Camp Z?rivate Iand Claim Case No. 298 N.D., deposition of
Peter Lassen (Nov. 19, 1853), pp. 24-25/; but the term prop-
erly designates the place to the south which preserves the
name. The Weber colony center was known as Weber's Settle-
ment, Tuleberg, and Castoria before the designation of
Stockton was selected. The pbresent name, chosen to honor
Commodore F. Stockton, appears on official documents after
July 23, 1850. Tinkham. op. cit., pp. 2, 3, 113.

381bid., pp. 113, 189, 307; California Sketches
= s _, P. 18; Audubon, op. cit., p. 186; Hutchings, Scenes
of Wonder and Curiosity in California, p. 34.
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Residents of the town may have numbered 1,000 in
September 1849, and about 2,400 in May 1850. The floating
population may have amounted to another 2,000.39 Regardless
of the number, the pecple were largely engaged in wholesaling
and retailing supplies, teaming and packing, hiosteling, and
other services.uo

At first, Stockton's important goods~-forwarding func-
tion was performed by mule teams, some ox teams, and, when
conditions required, by men. Stage and freight wagons were
active by 185().4l Goods and carriers destined for gold
camps in the Stanislaus and Tuolumne basins generally went
through French Camp. As long as dry road conditions pre-
vailed, Stockton was busy with freighters. With the onset
of winter rains, however, the streets became a mire and the
road connection with French Camp, along with other approaches
to Stockton, soon became impassable too. Adobe earth and
water-filled sloughs were so prevalent about the town that

the early traveler was pressed to decide whether it was mud,

mire, or water through which he trudged.42 Weber had

391bid.; Upham, Notes of a Voyage to Celifornia . . .,
p. 237.

40
Tinkham, op. ecit., pp. 307, 309, 313; California
Sketches . . . o podge—"" S

ulThe freight wagons or prairie schooners carried
5,000 to 20,000 pounds each. They often operated in tandems
of three, with 1lik-mule teams for motive power. Many of them
were constructed in Stockton. Tinkham, op. cit., pp. 309,

311, 313, 320; Hutchings, op. cit., p. 36.

"uEAudubon, op. cit., p. 187; "San Joaquin Intelli-
ence, " Alta, March 8, 1 ?2, in Bancroft Scraps, Set W 4,
San Diego to Santa Cruz,” p. 1389 (hereinafter cited as
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intended to eliminate the hazard by building and grading a
road, but some time elapsed before such improvements were
made. Meanwhile, several short-lived riverside towns were
laid out to the south of Stockton with the intention of sup-

planting the mud-bound San Joaquin port.}3
French Camp

Stockton businessmen surveyed the site of French Camp
in the fall of 1849 with an eye to establishing a winter
freight depot there. A public house and store were con-
structed shortly, and at least by early 1850 a yawl was
carrylng passengers and cargoes from Stockton to French

Camp.M

The hamlet had a physical advantage over Stockton.
The sandy soils of the valley plain here approached to the
very edge of the deep, high banks of French Camp Slough.
Because of soill porosity it was possible for teams and wagons
to operate between French Camp and the mines at any season.45
In December 1850 a small steamer and a miniature

stern-wheeler were put on the Stockton to French Camp run.

Larger vessels also ventured up the slough; but only

BS, Set W 4); "Pioneer Teaming Boosts Demand for Roads in San
Joaquin," Stockton Record, Nov. 5, 1832, in Bancroft Library
Scrapbooks, No. 28, "California Counties; San Joaquin,” Ban-
croft Library, University of California, Berkeley, p. 13
(henceforth referred to as BLS, No. 28).

¥3Tinknam, op. cit., pp. 311, 315.

uhlbid-, P. 374; An Illustrated History of San Joaquin
County, p. 205. :

45Tinkham, loc., cit,
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as far as Ragtown, the outport which rose about a half-mile
to the northwest of French Camp. Water-borne activity, aug-
mented by whaleboats and small ships, was largely a phenome-
non of the season when wagons and stages could not get
through to Stocktonal1l6

Traffic through French Camp also arrived over the
grassy plains from the San Joaquin crossing, some 8 or 10
miles to the southwest. The intervening trail was waterless
except for a slough that lay within three-quarters of a mile
of the river.47 The wooded French Camp oasis must have
appeared a pleasant haven after an elght-hour march from the

river.
The San Joaquin Crossing

In 1850 a sheep raiser, one H. Banta, purchased an
inn that had been built in the previous year to cater to
travelers who moved to and from the mines and San Jose by
way of the San Joaquin crossing. The hostelry was situated
in a thickly timbered area where the trail met Tom Paine

48

Slough. It was the first shelter that a. transient came

upon after crossing 10 to 15 miles of treeless, and usually

) 46Ragtown was So named because it was a tent city.
Ioido, ppo 37)4'-750

47Teggart, "The Gold Rush . . . ," loc. cit., p. 184.

48"Early Events in Willow District School as Told by
Ellen L. Parker," Stockton Record, Feb. 13, 1932, in BLS,
No. 58, P. 9; An Tllustrated History of San Joaguin County,
po 2 9-
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1

010 Rénge oasis at

waterless, plains from the mean Mount Dia
Mountain House.49 The hot and dry plain merged with the
backswamp quagmire along 0ld River where the air seethed
with mosquitoes.50 Land travel was an unpleasant experi-
ence,

About five miles east of Banta's Inn, approximately
where the Western Pacific railroad bridge now crosses the
San Joaquln, was the Pescadero crossing, seasonally a ford.
The establishment of a ferry here occurred sometime between
June and the fall of 1848.51 The enterprise, begun by
former miners, was known as the Doak and Bonsall Ferry.
Initially the passage was made in two small boats, although
a yawl may have been employed before a flatboat ferry was
warped up the river and installed. This manually operated
rope ferry charged $2 or §3 for a man and horse, $§8 for a
wagon, and $1 per single person carried. The receipts may
have reached between $500 and 1,000 a day in the dry season.

A tavern, general store, and grazing camp maintained by the

ferry operators earned additional revenue.sc

49Teggart, loc, cit., p. 183.

S0reggart, "Diary of Nelson Kingsley, . . . ," loc.
Cito, pp- 261"62; TaleI", OEO Cit., II’ 730

51Teggart, "The Gold Rush . . . ," loc. cit.,
pp. 18%, 200. -

52rinkham, op. cit., p. 316; Taylor, op. cit.,
pP. 75.
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In 1849 the ferry became Bonsell and Scott's,53 and
in 1850 was referred to as Bonsal's.Su After 1849 it shared
the river crossing trade with Slocum's Ferry, about one and
a half miles to the north.55 Another rival, Fiske or Dur-
ham's Ferry, was operating by 1850 near San Joaquin City,

about eight miles to the south of the main crossing.56

Antioch

In December 1849 two brothers located on public land
about four miles to the southeast of the Junction of the
Sacramento and San Joaquin rivers. The settlement, Smith's
Landing, received a handful of new arrivals nine months
later, the people having been promised a lot each in the
newly surveyed town.57 A garden was set out sometime in

1850 on Smith's Point, to the northeast of the village. It

53An Illustrated History of San Joaguin County, loc.

clit.

———

54Re ort of the Secretary of War, in Further Compli-
ance with the Resolutions of the Senate Calling for Copiles

St T 0o utlons ol the sSenate Calling
or Reports on the Geology and Topography of California,
Report of Philip T. Tyson, U.S. 31st Cong., 1st Sess.,

S. Exec. Doc. 47 (1£50), p. 15.

554n Illustrated History of San Joaguin Count )
Ppb. 219-20; Jacob Wright Harlan, California '8 to '§8

(Oakland: By the author, 1896), p. 209.

56San Joaquin City was one of twin hamlets that
straddled the river near the mouth of the tributary Stanis-~
laus. The second community, Stanislaus, occupied the site
of the earlier Mormon colony. Both of the late rivals to
ggocggon date from 1849, Bancroft, History of California,
’ 3.

573, P. Munro-Fraser, History of Contra Costa County,
ggiigornia (san Francisco: W. A. Sloocum & Co., 1382), pp.
"20
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was irrigated by windmill 1lift from a delta slough. Protec-
tion from stock and lesser animals was accomplished after
the spring of 1851 with a fence and ditch. The garden crops
and hay cut on the islands of the delta were the community's
chief support. The feed, and presumably surplus produce,
were salled to 8an Francisco for disposal.58 The contacts
between the city and the landing, rechristened Antioch on
July 4, 1851, were maintained regularly thereafter.”’

58"History of Antioch,” Stockton Record, Feb. 18,
1935, in Bancroft Library Scra books, No. &, '"California
Counties--Contra Costa,” p. 5.

59Munro-Fraser, op. cit., pp. 482-83.




PART THREE: RECLAMATION AND LAND USE

CHAPTER VII

HYDROGRAPHIC PROBLEMS AND SOLUTIONS IN THE DELTA

For over a century there has been a constant effort
to convert the Sacramento-San Joaquin Delta into a flood-free
agricultural land. Reclamation was hampered by a number of
interrelated physical obstacles, some of which were made more
difficult to overcome because of cultural activities which

changed the behavior of the watershed.

Hydrographic Problems

Floodplain Shrinkage

The fundamental difficulty in reclaiming the delta
was that for every acre of land leveed there was an acre less
of floodplain to hold the excess flow of the Central Valley

rivers.l

Reclamation further increased the flood potential
because the enclosure of backswamps removed them from the

tidal basin, thereby diminishing the volume and scouring

lGilbert, Hydraulic-Mining Debris in the Sierra
Nevada, p. 26.

152
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power of tidal water.? The reduction of tidal scouring
capacity occurred at the same time that the drainage system
was being charged with tremendous loads of debris from the

gold placers and mines of the Sierra Nevada foothills.

Alluviation

Alluviation in the river channels intensified the
flood incidence and contributed to the elevation of water
tables in reclaimed tracts. The problems were particularly
serious between 1860 and 1914, when more than 800,000,000
cubic yards of mining debris were estimated to have passed
through the delta.3 The debris raised and constricted the
floors of &ll channels, thereby elevating flood planes.
Higher flood planes were accompanied by increased seepage
through artificial levees, which weakened the structures.
The elevated stream beds prolonged the period of seepage
and, even in the dry Seasons, produced high water tables in
the reclaimed districts. When levees held, thus preventing
direct flooding and alluviation of farm land, the floods
hampered agriculture. Growing seasons were shortened by
standing seepage water, and root development zones in the

Soil were narrowed by high water tables. The water-table

pProblem was compounded by subsidence of the reclaimed land.

2Regort of the Examining Commission on Rivers and
Harbors to the Governor of California, p. 10,

3Gilbert, op. cit., p. 46.
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These aspects‘of alluviation received little public
attention compared to the more obvious effect of the debris
an inland navigation. Shipping was disrupted by river
shoaling, a condition that was eased by the Corps of Engi-
neers, whoSe activity represented the first commitment of
the United States in Cehtral Valley water problems.,

The build-up of debris in the Sacramento had been
developing serious proportions after the floods of 1861-62
when an accumulation of tailings from a decade and a half
of min;ng flushed into the waterway. The rapid expansion
of the hydraulic mining industry after 1867 increased the
volume of alluvium dumped into the river system.4

By 1891 alluviation had raised the low water plane
of the Sacramento River about seven and a half feet at
Sacramento, and to lesser heights downstream.5 Maximum
alluviation in the delta was reached in 1894-95, by which
time 10 feet or more of filling had accumulated for some
distance below Sacramento, although not all of the way to
the river's outlet.6

The debris-caused rise in the low water plane dimin-
ished the range of tidal action. A suggestion of the pre-
vailing situation is recorded in the tidal data for

“Hydraulic mining began in the basins of the Yuba and
Bear during 1856. 1Ibid., p. 146; Report of the Examining
Commission . . . » be 17.

SMining Debris California, U.S. 51st Cong., 24
Sess., Exec. Doc. 267 (Washington: 1891), p. 19.

6DWR Bull. No. 27, p. 155.
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Sacramento. Tidal fluctuations were reduced from a two-foot
range at mid-century to about nine inches in 1871, angd the
tide was absent between 1883 and 1898. By the latter year,
the 1limit of tidal action had retreated downstream to the
Freeport vicinity,! a distance of about 10 miles. The allu-
viation had become so great along the Sacramento that the
tide no longer assisted deeper draft vessels over certain
shoals,

The debris problem was less serious in the San Joaquin
system as a whole,8 although shoaling was a nuisance that had
stalled boat traffic ever since the Gold Rush.9 The river's
main channel underwent no major changes between 1860 and
1890, except for artificial cuts made as aids to navigation
or in the process of building levees.lO

However, alluviation of the Calaveras River had seri-
ous implications for the future of Stockton as a deep-sea

7Improvement of Sacramento and Feather Rivers,
California, U.S. 55th Cong., 3d Sess., H. Doc. 48 (Washing-
ton: 1898), p. 4; DWR Bull No. 27, P. 156. Tidal action
ceased as far downstream as Walnut Grove according to

"Report of the Committee cf Twenty-Four of the River Improve-
ment and Drainage Association of California," Report of the

Commissioner of Public Works and Engineers, to the Governor
of California (Sacramento: 1902), p. 31,

8Approximately 80 per cent of the debris arose in the
Sacramento watershed. Mining Debris, California, loc. cit.

9Johnson, California and Oregon . . . , pp. 11, 192;
Schaeffer, Sketches of Travels . . . s Pe 31; Upham, Notes

of a Vgxage to California . . . , P. 233; Hutchings, Scenes

Q wWonder o o o De 30' Tinkham OEo cit. PP. 330’31'

GIIbert, op. Gif., p. 42. ’ ’ ’
lOReport of the Examining Commission . . . > PP

91'920
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port. The river followed courses which entered the San
Joaquin to the north and south of Stockton. Within the
latter channel the town's harbor was situated. Evidence of
the existence of a silting problem by 1870 is afforded by the
fact that Stockton business interests wanted to build a ship
canal with but a single point of water ingress--at the pro-
posed outlet near Venice Island.ll The separate scheme to
develop a railroad terminal and deep-water port at Venice
Island also reflects Stockton's harbor plight.12

Before the accelerated alluviation began, river navi-
gators expected 10 feet of water on the Sacramento, and about
6 or 8 feet on the delta part of the San Joaquin.13 At low
river and low tide the lowest channel depths as far inland
as the state capital was 7 to 8 feet, and at high tide ves-
sels drawing 9 to 13 feet were floated at any season. In the
fall larger side-wheel steamers awaited proper tides to cross

the shoals in lower Steamboat Slough.lu

11, company was incorporated to dig the canal during
1870. "sShip Canal,” SWI, May 28, 1870, p. 5. Subscriptions
could not raise the required $1,300,000. "Reclamation and
Ship Canal,"” ibid., Sept. 25, 1875, p. 7.

12T1de Land Reclamation Co., Fresh wWater Tide ILands
of California (San Francisco: Carr, Dunn & Newhoff, 1872),
bp. 30-31. (Later references to this edition of the brochure
will be distinguished from the edition of 1869 by adding the
date to footnote entry.)

13Ringgold, A Series of Charts, . . . , p. 39.

14Hutchings, Scenes of Wonder and Curiosit in Cali-
fornia (New York: A. Roman and Co., 1870), p. 279; (hence-
forth distinguished from the edition of 1860 by adding the

date to footnote entry), Mining Debris, California, loc.
cit.; William Hammongd Hall, Sacramento Valley River
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The impaired navigability of the Sacramento was evi-
dent by 1866; deeper draft steamers could no longer reach the
city of Sacramento, and the day when steamers could race
side-wheel to side-wheel was passing.15 By 1877, the effec-
tive navigable depth of the river at low water was reduced
to five or six feet. Shoaling progressed so far in Steamboat
Slough by 1874-76 that this shorter waterway between Sacra-
mento and Rio Vista was being abandoned.16 After 1879-80 01d
River became the channel for rassing Grand Island.17 Never-
theless, it had bad shoals, as did parts of the river above

Freeport and opposite Rio Vista. Vessels were restricted to

Improvement, Government Policy and Works, Reprint of letter
addressed to the Board of Engineers for Improvement of the
Sacramento and Tributary Rivers (1905), p. 12; W. H. Heuer,
"What the Government Has Done for California's waterways,"
Commonwealth Club of California, Transactions, VIII (Nov.
1913), pp. 553-54; Control of Floods on the Mississippi and
Sacramento Rivers, p. 3%. .

15Testimon Taken by the Committee on Mining Debris
as Reported to the Assembly (Sacramento: 18787, p. T
Apparently the side-wheelers ceased to operate on the Sacra-
mento after 1869, when the California Pacific Railroad
absorbed the California Steam Navigation Company. The ves-
sels were withdrawn for service on San Francisco Bay. H. J.
Corcoran, "River Navigation in Early Days," Commonwealth
Club of California, ITransactions, VIII (Nov. 1913), p. 583;
MacMullen, Paddle Wheel Days in California, p. %2; William D.
Johnson, "Inland Steam Navigation in California (unpublished
Master's thesis, Dept. of History, Stanford University,
1952), p. 79; Control of Floods on the Mississippi and Sacra-
mento Rivers, p, ¥1.,

16Mining Debris California, pp. 19-20; Testimony
n Mining Debris « « . , locC. cit.;

Taken by the Committee o
Mining Debris in California Rivers, U.S. §7th cong., 1st
Sess., Exec. Doc. 98 (Washington: 1882), p. 30.

17M1ning Debris, California, P. 19.
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relatively narrow channels. Even the four-foot draft stern-
wheelers which were introduced in response to changing river
conditions were known to ground during the low-river stages
of the 1890's.}® By this time navigation on the san Joaquin
above Stockton, never of much consequence, had passed its
prime. The smaller flow of this braiding river was being
sapped by expanded irrigation withdrawals that developed
after 1871. 4lso, two railways offered year-round regular
service to the valley residents, while the competing river-
boats could only offer sporadic service during 3 to 10

months of the year.19
Salt-Water Penetration

The areal reduction of the floodplain through recla-
mation and alluviation facilitated the penetration of salt
water into the delta, although it probably was only a matter
of time before the diversion of water for irrigation of the
Central Valley would have had the same effect during dry
years. Loss of natural storage area for the excess water
of winter meant that less water was available to retard
penetration of salt water into the delita from Suisun Bay

during the annual dry season. Salt-water penetration of

l8Improvement of Sacramento and Feather Rivers, loc.

cit.

——

19Heuer, loc. cit., p. 558; Macmullen, op. cit.,

pp. 82, 84; san Joaquin River, Ccalifornia, Up to Herndon,
U.S. 65th Cong., 1st Sess., H. Doc. 332 (Washington: 1917),

pp. 12, 25-26.
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delta channels reached its peak in the period 1910-40 as a
result of the pyramiding of dry seasons, increased irrigation
diversion, and reclamation.

Reclamation, flood control, alluviation, and salt-
water penetration are facets of a basin-wide problem that
also includes the maintenance of navigation, but the policy
of treating all in a comprehensive water management program
was not formalized until a half century of floods and debris
swept over the bottomlands of the Central Valley. Although
action of this sort was delayed, the broad approach to basin
pProblems was long entertained by private individuals and
state and federal agencles, which built up a knowledge of
the Sacramento-San Joaquin hydrography. The thinking on
this matter gradually matured into the Central Valley Proj-

ect.,

Seeking Corrective Measures
Early Public Opinion

Winter, spring, and early summer floodings of the
Sacramento and San Joaquin bottomlands are natural phenomena
which debris and reclamation intensified during the latter
nineteenth century. To most lowland residents, the debris
was the prime cause of flood destruction, and it had to be
eliminated. Another element of the populace held that the
mine tailings brought into the lowlands should be diverted

to £ill in backswamp depressions. Such views had begun to
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be expressed at least as early as 1860.2° 1In 1878 Tyler
Island settlers reportedly cut ditches through the natural
levees to obtain silt deposition within the island.21 The

San Francisco Chronicle, thinking on a grander scale, recom-

mended editorially in 1878 that the state recover swamp
property in the Yolo Basin and elevate the land by turning
the debris-laden river onto it. The editor also suggested
that dredges could pump debris out of the Sacramento channel
and into the basin. Once the project was completed, said
the editor, expenses would be recovered by selling the
reclaimed land.22 Two years later another metropolitan paper
expresséd the idea that unless sediments were admitted to the
reclaimed areas, they would become depressed.23

A petition submitted to the legislature in 1878 by
Henry M. Naglee, delta landowner and reclaimer, set forth
the problems and frame of mind which had been developing
among people who had seriously attempted reclamation:eu

Your petitioner would . . . represent, that the

great floods of this winter have demonstrated the
fact that individual enterprise, separately exercised,

— - t—

20F fiilson Flint7, "Reclamation of Tule Lands, " T
California Culturist, ITI (Sept. 1860), p. 110.

2liphe sacramento Delta," Ed. of San Francisco
Bulletin, Feb. 26, 1878, in BS, Set W 34, py 125.

2215 Pertinent Question," SF Chronicle, Feb. 14,
1878, 1in BS, Set W 3%, p. 1ko.

23"Swamp Land Reclamation,"” SF Bulletin, Jan. 3,
1880, in BS, Set W 34, loc. cit.

2hpetition of Henry M. Naglee (Sacramento: 1878),

p. 1,
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cannot control the reclamation of these lands; that
in order to do so there must be some intelligent cen-
tral head, into which all the information that can be
had on the subject should be concentrated. . . .

As the navigation of these streams /Is/ involved it
should be placed under the supervision and control of
the Government of the United States, which, with its
educated engineer corps, will not only be able to
determine upon and agree as to the proper methods to
be pursued, but should be clothed with power, in
cooperation with the State, to enforce its authority
in all parts of the work, and with full knowledge of
the whole system, and every part thereof, can act
intelligently and effectively under all circum-
stances. . o+ &

The individual district system is a failure. Each
district makes its own levees according to the ideas
of its trustees. There are hundreds of such districts,
each working in its own sphere, under the opinion of
its own engineers, and frequently acting upon opposite
theories and doing acts that obstruct instead of
advancing the great reclamation problem.

The<e individual districts have no intelligent
information of the obstructions that lie either in
their own districts or in the midst of other districts,
and even if cognizant of these obstructions, are not
clothed with power sufficient to control or remove
them.

The section of the petition relating to navigation
had wider implications than the phrasing suggests. Mainte-
nance of inland navigation, a federal responsibility,
afforded a means to control the debris flow as well as to

establish order in reclamation procedure.

State Engineer's Investigations

By March of 1878 the State Legislature responded to

Public pressure to do something about the mining debris
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problem. The office of State Engilneer was created25 to
"investigate the problems of irrigation of the plains, the
condition and capacity of the grest drainage lines of the
State, and the improvement of the navigation of the riversJE6
The 1nvestigation produced the first authoritative and
thorough study of the problems of mining debris and flood
control in the Central Valley of California. It dealt with
the means of controlling debris, of improving and rectifying
stream channels, or building levees, and of creating drainage

districts.2l

2429 stat. cal, (1877-78), p. 634%. An invaluable
reference on state action which guided readings for this
chapter is "Historical Summary of State Legislative fLction
with Results Accomplished in Reclamation of Swamp and Over-
flowed Lands of Sacramento Valley, California," by E. A.
Bailey, Appendix D in Sacramento Flood Control Project,
Revlised Plans, Calif. Dept. of Public Works, Div. of
Engineering and Irrigation (sacramentos 1927).

26The office of State Engineer was created, as the
quotation indicates, to study a number of water problems.
Irrigation of the drought-afflicted San Joaquin Vvalley was
economically and politically important too; this problem
was studled in 1874 by an appointive board under the leader-
ship of Lt. Col. B, S. Alexander. Its report of a system for
irrigation also recommended the formation of a State Engineer
Office,

This report is available in a recent compilation of
documents about United States and California activity in the
water problems of the Central Valley, Central Valley Project
Documents, Part I Authorizing Documents, U.S. h Cong.,
2d Sess., H. Doc. WashIngton: s Ppe. 22-28. An
earlier summary of United States action in the Sacramento
Valley is to be found in "Historical Summary of Federal
Action and Its Resulting Effect Upon the Sacramento Flood
Control Project,” by E. 4. Bailey, Arpendix C in Sacramento
Flood Control Project, Revised Plans. (It will be distin-
guished from Bailey's Summary of state action, Appendix D,
as Balley, Appendix C.)

27Re ort of the State Engineer to the Legislature of
the State of California, Session of 1881 (Sacramento: 1881).
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The first State Engineer, William Hammond Hall, pro-
posed to check the movement of mining debris by bullding dams
in the canyons of the foothill zone. He favored a state-
controlled levee system along the trunk streams capable of
confining ordinary floods. Natural relief channels like the
Yolo Basin were to be abandoned eventually because he felt
that diversions into them from the Sacramenfo River would add
to rather than relieve debris deposition in the main stream.
His plans contemplated the eventual closing of delta chan-
nels, among them the 0ld River branch of the Sacramento,

The shorter Steamboat Slough was to become the main river
channel.

Within a few days after creation of the office of
State Engineer the formation of a Sacramento Drainage Dis~-
trict was authorized.?® The district was created in response
to pressure of swampland owners and others who visualized an
end to flood problems in the lower Sacramento Valley, relief
from the cost of maintaining levees below Sacramento, as well
as the forwarding of new reclamation, if a by-pass canal was
dug from opposite the mouth of the Feather River to an out-

fall on Suisun Bay.29 The costs of this Yolo Basin by-pass

26z stat. cal. (1877-78), p. 987.

234p Canal for the Overflow," San Francisco Call,
Feb. 14, 1878 in BS, Set W 3%, p. 113; "The Flooded
Regions, SF Alta, Feb. 2U, 1878 ibid., p. 123; SF Bulletin,
Feb. 27, 1878, Ibid., D. 12 'Oone Thing That Seems Clear
Now," Sacramento River Floods of 1878 and 1881, collection
of Sacramento Bee clippings, Bancroft Library, University of
California, not paginated.,
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were to be borne by the benefited landowners. Engineers who
surveyed the proposed route for the ditch concluded that the
costs in cutting through the 33-foot saddle which separated
the Montezuma Hillg from the outliers of the northern Coast
Ranges would be excessive. Als0, they were dubious about
being able to obtain enough gradient to prevent silting of
the ditch.3O The project was therefore rejected by officials.
The englneers concluded their negative report by
Stressing the need of a centralized authority and a compre-
hensive reclamation and flood relief program for the Sacra-
mento Valley with powers and scope broad enough to handle the
mining debris problem. This thinking is believed to have

influenced subsequent executive and legislative action.3l
Board of Drainage Commissioners

In a special message to the legislature in 1880 the
Governor related mining debris both to the need for reclama-
tion and to the difficulty of accomplishing it. He urged
farmers and miners to settle their differences in the legis-

lature rather than in courts.32 The advice came at a time

30"chier Engineer's Report," by Isaac W. Smith, Report
of the Board of Comnissioners of the Sacramento River Drain-

age District to the Governor of Callfornia (Sacramento: 1879),
P. 0; Report of the Commissioner of Public Works to the Gov-

ernor of California, 1895-1896 (Sacramento: 1897), D 32.

3lcomwent of A. B. Nye in Edward F. Adams, "Swamp Land
Reclamation,” Commonwealth Club of Calif., Transactions, I
(Oct. 15, 1904), pp. 13-14,

328 eclal Message of Governor George Perkins, to the
Legislature of California (Sacramento: 1), pp. 3-1k,
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when relations between the two factions were acutely dis-
turbed. The farmers, threatened with ruin,33 were contem-
pPlating legal action; and the miners were confronted with the
complicated and costly proposition of withholding placer and
shaft mine tailings from stream courses.,

The legislature, in response to the Governor's mes-
Sage, created the Board of Drainage Commissioners which was
authorized to find a solution to the debris problem.34
Earlier legislation merely provided for investigation. The
board, an operative agency of the state, was to supervise
land drainage, debris containment, and the development of the
Sacramento River so that it could carry the entire runoff of
the northern Central Valley. The board was to create drain-
age basin planning districts. Costs of the work were to be
borne by a state-wide land tax and by taxes on the hydraulic
gold mines and the benefiting farm lands. This move to have
the state assume responsibility for reclamation and debris
control was invalidated by a State Supreme Court decision in
1881. The court ruled that the responsibility of the com-
missioner to organize the state into drainage districts
represented the improper delegation of a legislative function

to an executive agency.35 In so ruling, the court postponed

331n 1878 and 1880 legislative concurrent resolutions
requested the Governor to propose state-financed aid to
indebted reclamation districts. Adams, loc. cit., pp. 12-13.
3%117 stat. cal. (1880), p. 123.

35People v. Parks, 58 Ccal., 624.
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for some years a state-sponsored and -operated program com-

bining flood control and reclamation.
Court InJunctions

Having lost a legislated advantage, the farmers insti-
tuted inJunction broceedings against the hydraulic miners.36
Delta interests held the "unanimous opinion" that the mining
had to be stopped. Temporizers or apolozists were branded
enemies.37 The valley farmers won celebrated decisions in

the cases of People v. Gold Run Ditch and Mining Company

(July 1881)38 and Woodruff v. North Bloomfield Gravel Company

(January 1884).39 Hydraulic mining was enjoined until the
tailings were impounded to prevent damage. Because restrain-
ing the debris was so costly, hydraulic mining had to be
discontinued. Nevertheless, the tailings already in transit
to the sea continued to plague navigation, flood control, and

reclamation for years.

36Bailey, Appendix D, loc. cit., p. 149,

37"Down the River," Sacramento Bee, Feb. 26, 1881, in
Sacramento River Floods of 1878 and 1881, not paginated;
Julian Dana, The Sacramento: River of Gold (New York: Farrar
and Rinehart, Inc., 1939), pp. 169-70.

38The suit was fileg in the Superior Sourt of Sacra-
mento County on July 29, 1881. A unanimous State Supreme
Court decision on Nov. 24, 1884 affirmed the lower court's
ruling. 66 Cal., 138.

39The decision of Judge Lorenzo Sawyer, U.S. Circuit
Court, Northern District of California, was handed down on
Jan. 7, 1884, 18 Federal Reports, 753.
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The Federal Government
and Navigation

The interest of the United States in the physical
condition of the Central Valley rivers was maintenance of
navigation, over which primary responsibility ig vested in
Congress under the commerce clause of the Consti’cu’cion.l‘O
In California the performance of this function was seriously
hampered by the unique mining debris problem.

Channel improvement began in 1875 with snag removal
work on the Sacramento and Feather rivers and Jetty construc-
tion on the latiter.41 Five years later, and two years after
the state was committed to action, Congress directed the
Secretary of wWar to devise a system of debris-restraining
works to prevent further damage to California's navigable
waters.42 In 1882 the report of the firsf investigation
made in accordance with this directive was made by Lieutenant
Colonel George H. Mendell of the Army Engineers.u3 Another
investigation was authorized in 1888 and the report of its

findings and réecommendations, transmitted in 1891, was influ-

ential in shaping subsequent Congressional legislation.44

uoU.S. Const., Art. I, sec. 8.
41

Central Valley Project Documents, p. 31.

42committee on Flood Control, "Supplemental Report,"
Conﬁgol of Floods on the Mississippi and Sacramento Rivers,
po .

¥3Mining Debris in california Rivers, U.S. 47th Cong.,
1st Sess., Exec. Doc. 9 Washington: 1832).

44The Corps of Engineers' investigators were headed by
Col. Wo H. H. Benyaurd. Control of Floods on the Mississippi
and Sacramento Rivers, p. &9,
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The California Debris Commission

One of the first results of the reports was the pas-
sage, on March 1, 1893, of the Caminetti Act which authorized
the federal government to cooperate with California in formu-
lating plans to prevent mining debris from passing down-
stream.45 The California Debris Commission, comprised of
three Corps of Engineers officers, was delegated to represent
the United States in this first authorized Joint program with
the state. The California counterpart to the group was the
office of the Debris Commlission, created by the legislature
in March 1893.46 The real end of the Joint effort was to
permit resumption of hydraulic mining and at the same time
protect navigation and reclaimed lands from the inimical
effects of mining waste.

The state's Debris Commission was created at the time
that the administratively more important office of the Com-
mlssioner of Public Works was formed;47 the agencies inher-
1ted the responsibilities of the defunct office of the State
Engineer. During the latter 1880's the older organization had

been throttled and finally closed by reduced appropriations.

45The Act was named after its sponsor, congressman
Anthony Caminetti of Amador County. 183 Rev., Stat. (1893).

46Contemporary reviews of official action may be seen
in Reports on the Control of Floods in the River Systems of
the Sacramento Valley and the Adjacent San Joaquin Valley,
California, U.S. 62d Cong., 1st Sess., H. Doc. 81 (Washing-
ton: 1511); Fourth Biennial Report of the Reclamation Board
of California (Sacramento: 1918).

#7345 stat. cal. (1893), p. 345.
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State Engineer Hall, a man of vision and of strong convic-
tions, had alienated too many people.

The Debris and Public Works commissions were formed
along the line recommended in 1890 by the Governor's Examin-

48 This study group

ing Commission on Rivers and Harbors.
also proposed re-establishment of river and drainage dis-
tricts as separate yet integrated operational units for flood
control, reclamation, and navigation improvement. The Exam-
ining Commission felt that priority should be given to a
Sacramento River project to include deepening and widening
the channel downstream from Grand Island, converting Steam-
boat Slough into the principal channel around the island,

and constructing high levees along the river. The commission
believed that this course of action would make 1t possible
for the river to transport debris and flood crests to the
outlet. Also recommended were stralghtening of the San
Joaquin below Stockton, improving scour conditions upstream,
and repairing a dam and levee failure at the head of Paradilse
Cut. The dam failure on this second distributary entered

by the San Joaquin had interrupted reclamation along the

Tom Paine Slough distributary, to the southwest, and along
0ld River.49

uBReport of the Examining Commission on River and
Harbors to the Governor of California.

“I1bid., pp. 113, 114, 119, 121.
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Manson and Grunsky Plan

Following a pattern that was by then routine, the
newly created Commission of Public Works engaged two con-
sulting engineers, Marsden Manson and C. E. Grunsky, to
formulate a solution to the flood problems of the Sacramento
River system. Their suggestions, the Manson and Grunsky Plan
submitted in December 1894, incorporated a by-pass system to
convey excess water through the Yolo Basin rather than by way
of an enlarged and massively leveed Sacramento River. The
impossibility of confining flood water to the river channel
was recognized.50 Although the Governor recommended legis-~
lative action on these suggestions,5l little more was done
than make appropriations for minor improvements to the Sacra-
mento and San Joaquin channels. The Public Works agency
remained the administrative and investigatory organization of
river problems until 1907, when the State Department of

Engineering was created.52
Implementing Correctives

Navigation Improvement by
the Corps of Engineers

In the last quarter of the nineteenth century about a

dozen floods visited the delta and adjacent Central Valley

50see Report of the Commissioner of Public Works to
the Governor of California /18957 (Sacramento: 1895), pR. 5B3~70.

518acramento Flood Control Project, Revised Plans,

po 32.
5%Bailey, Appendix D, ibid., p. 156.
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bottomlands, yet flood control measures barely advanced beyond
the blueprint stage. Some ineffective debris-restraining
work was done in the Sierra Nevada foothills. River improve-
ment in the lowlands consisted of snag removal, jetty con-
struction, and channel realignment by the United States Corps
of Engineers, measures designed for navigation improvement.

Navigation Improvement work on Stockton Channel and
ad joining Mormon Slough was initiated by the federal govern-
ment in 1885, about nine years after snag removal and chanﬁel
straightening were started on the lower San Joaquin.53 Mean-
while, the general condition of the Sacramento channel was
being improved by snag boat operations and, after 1899, jetty
construction to aid scouring of shoal areas.54

During most of the period 1899 to 1927 a seven-foot
channel depth was maintained by the engineers between Suisun
Bay and Sacramento. From 1927 to 1932 the channel was deep-
ened to 10 feet.°2 1In 1946 Congress authorized a project to
convert Sacramento into a deep-water port;56 although local

53The Commercial, Industrial, Agricultural, Transpor-
tation, and Other Tnterests of Gallforeis, by Tooume gotor-
Vivlian, U.S. Treasury Department, Bur. of Statistics (wWash-
ington: 1891), p. 193.

54"Report of the Committee of Twenty-Four . . . ,
loc. cit., pp. 31-32.

1"

55Part1a1 Report from the Chief of Engineers on Sacra-
mento, San Joaquin, and Kern Rilvers, California, Covering

==, oall Joagquin, and Kern F

Navigation, Flood Control, Fower Development, and Irrigation,
U.S. 71st Cong., 3d Sess., H. Doc. 791 ,Washington: 19317,

pp . 47"48 .

) 50public Law No. 525, 79th Cong., 2d Sess. (1946),
River and Harbor Act,” c. 595.
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capital financed construction of initial port facilities in
1949, a Congressional appropriation for dredging a 30-foot
channel along the eastern side of the Yolo By-Pass was not
forthcoming until 1955.57

To reduce the ultimate cost of maintaining a silt-free
Stockton Channel and to provide flood protection for Stockton,
the Corps of Engineers dug a diversion ditch from Mormon
Slough to the Calaveras River about three miles east of
Stockton. The ditch was excavated and the river enlarged
during the decade 1902-12; the earth was used to strengthen
levees along the Calaveras and to build a levee between the
ditch and Stockton.58 The Corps of Engineers maintained a
9-foot channel from Suisun Bay to Stockton between 1913 and
1933, at which time a 26-foot channel was dredged so that the
city might develop a modern deep-water port. The channel was

deepened to 30 feet in 1950.59

>TJoseph S. Gorlinski, "Supplement to Comprehensive
Survey Report of the District Engineer,"” Sacramento-San
Joaquin Basin Streams, California, p. 26; "The Sacramento
Deep Water Channel” (Sacramento-Yolo Port District, April 18,
1956), pp. 1, 3. (Mimeographed.)

588urve of San Joaquin River and Stockton and Mormon
Channels, California, U.S. 55th Cong., 3d Sess., H. Doc. 152
(v 8 )

lashington: 1899}, pp. 4-5; Heuer, loc. cit., p. 559.

59Corcoran, loc. cit., p. 582; Control of Floods on
the Mississippl and Sacramento Rivers, p. 32; Partial Report
from the Chief of Engineers on Sacramento, San Joaquin, and
Kern River, p. 53; H. M. Rich, "Comprehensive Survey Report
of the Dlstrict Engineer,” Sacramento-San Joaquin Basin
Streams, California, U.S. 81st Cong., lst Sess., H. Doc. 367
(Washington: 1950), p. 104.
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There are very few lesser channels in the delta which
do not have at least seven feet of water in them es a result
of clamshell dredge activity.so Their navigability is a

by-product of levee maintenance.
The Dabney Commission

Alarmed by the serious floods of 1902 and 1904, civic
officlals and prominent Central California businessmen
decided that the time had come to impress the legislature
wlth the urgency of developing a flood control program for
the Central V'alley.61 From a mass meeting which they called
for May 6, 1902 emerged the River Improvement and Drainage
Assoclation of California. The representations of this
préssure group elicited the legislature's appointment of
another commission to investigate and make recommendations
on river problems.62

Major T. G. Dabney, an Army Engineer who had had con-
siderable experience in the lower Mississippi Valley, was
appointed to lead the survey. The report of his commission,
made on December 15, 1904, recommended enlarging the Sacra-
mento, to 3,000 feet across, realigning the channels, and

ralsing the height of levees so that the river could conduct

6O"Water Terminal and Transfer Facilities, Third San
Francisco, Calif., District," water Terminal and Transfer
Facllities, U.S. 66th Cong., 2d Sess., H. Doc. 652 (Washing-
ton: 1S21), p. 2042,

61
loc. cit.

See "Report of the Committee of Twenty-Four . . .,"

628a11ey, Appendix D, loc. cit., p. 156.
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an anticipated maximum discharge of 250,000 cubic feet per
second below Rio Vista.63 The by-pass of Manson and
Grunsky's plan was eliminated.

There was one point of similarity between the recom-

t

mendations of the Dabney Commission and those which preceded
it: nothing came of them. The legislature made implementa-
tion of the report contingent upon assurance that the federal
government would share costs. The assurance was not forth-
coming because a board of Army Engineers refused to certify
the project. The board found that landowners rather than
navigation interests were behind the proJect.64 Existing
river improvements wefe deemed adequate for navigation pur-

65

poses.
The Minor Pro ject

United States Engineers commenced a new series of
investigations in 1905 to ascertain for Congress how federal

assistance could most effectively be used to control the
66

Sacramento, The engineers recommended that, since the

63See Report of the Commissioner of Public Works to
the Governor of California, . . . (Sacramento: 19057 ; Reports
on the Control of Floods in the River Systems of the Sacra-~
mento Valley and the AdJjacent San Joaquin vValley, pp. 5, 10-11.

64Although it should be noted that widening the Sacra-

mento from 600 to 3,000 feet would have consumed a lot of
fine orchard and other crop land in the delta.

65Fourth Biennial Report of the Reclamation Board of
California, p. 12; Bailey, Appendix D, loc. cit., p. 153,

66

33 U.S. Stat. at L. (1905), p. 1143.
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state and landowners were undecided upon any one program for
flood and debris control, the United States limit itself to
dredging and levee construction in the lower river.67 In
1910 Congress appropriated $400,000, a sum matched by the
state, for the construction of two hydraulic dredges for use
between the mouth of the Sacramento and of Cache Slough.68
This particular cperation in the lower Sacramento was
known as the "Minor Project,” and was part of a comprehensive
basin-wide "Major Project” for flood control. The dredging
wldened the Sacramento to an average of 3,100 feet and gave
it a mean flood stage depth of 35 feet. In the process,
Horse Shoe Bend was cut off and Decker Island formed. A
narrow midstream i1sland in front of Rio Vista was removed

also.69
The Major Project

In 1911 the Secretary of war submitted to Congress the

California Debris Commission's comprehensive plan for the

67annual Report of the Chief of Engineers, U.S.A., for
1907 (washington: 19087, Pp. 2262-69; Balley, Appendix D,

loc. cit., p. 160.

68public Law No. 382, 61st Cong., 2d Sess. (1910),
p. 662; 1F7 Stat,. Cal. (1909), p. 249; Fourth Biennial Report
of the Reclamation Board of California, loc. cit. For a
Historical Summary orf Federal Action and 1ts Resulting
Effect upon the Sacramento Flood Control Project," by E. A.
Bailey, see Appendix C, Sacramento Flood Control Project,
Revised Plans, pp. 118-36.

69Regorts on the Control of Floods in the River Sys-
tems of the Sacramento Valley and the AdJacent San Joaquin
Valley, pp. 1G-15, 21-23; "Report of Assistant Engineer
He He Wadsworth,” Appendix B in Control of Floods on the

Mississippi and Sacramento Rivers, p. 114,
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Sacramento. The proposed flood control project was scaled to
handle a 600,000-second~foot discharge, more than twice the
capacity of the earlier Dabney plan. The 1907 flood demon-
strated the need for such a capacity for this Mejor Project.
The plan was adopted by the California Legislature in a spe-
cial session called during late 1911.7C At the same time the
Reclamation Board was created to implement and coordinate
state reclamation, flood control, and navigation improvement
plans with the federal program.71 It was anticipated that
Congress would adopt the Major Project too; but this develop-
ment did not occur until 1917 when the state and landowners
agreed to contribute a larger share of costs.72
The Federal Flood Control Act which grew out of the
Debris Commission's study marked Congressional recognition
of a responsibility for flood control as well as for improve-~
ment of navigation. Concerning the mechanics of the project,
the United States accepted responsibility for costs of con-
struction; state and local interests had to furnish rights-
of-way and easements, assume the costs of relocating roads

and railways, and maintain all works except those downstream

7025 stat. cal. (Extra Session, 1911), p. 1170; Fourth
Biennial Report of the Reclamation Board of California, loc.
cit.

71Report of the Reclamation Board of California (Sac-
ramento: 191%4), p. 8; Report of the Reclamation Board of
California (Sacramento: 1916), pp. 3-5.

72Public Law No. 367, 64th Cong., 2d Sess. (1916).
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from Cache Slough, which are the responsibility of the fed-
eral government.73

The merit of the new plan was that it provided a tech-
nically acceptable basin-wide approach to the Sacramento's
drainage problems. The phases of the pPlan which pertained
directly to the delta included a by-pass project capable of
delivering at least. 500,000 cubic feet of water through Cache
Slough. The Sacramento was improved to handle a flow of
100,000 cubic feet from Sacramento to Cache Slough. The
work begun as the Minor Project prepared the lower river to
conduct a 600,000-cubic foot discharge from the Cache Slough-
Sacramento Junction into Suisun Bay.

New and strengthened levees were required for all
lands along the river and by-pass. The lower river levees
had to be at least 5 feet above the 7T-foot flood plane at
Collinsville and the 15-foot plane at Cache Slough. To the
north, along the Sacramento and Steamboat Slough, levees were

required to be 3 feet higher than the flood planes of 15 feet

73Sacramento and San Joagquin Drainage District Refund-
ing Act, Reclamation Board Act and Reclamation Board Bond Act
of the State of California, . . . , compiled and annotated by
Fred R. Plerce, Reclamation Board of the State of California
(Sacramento: 1928<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>