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PREFACE 

This study of the Sacramento-San Joaquin Delta is an 

attempt to apply geographical prlnclples to  the settlement 

of a delta area i n  a highly advanced technological society.  

This i s  one of the f i r s t  delta areas of the world to  be 



pattern of such areaa I n  other par ts  of the world. The Sac- 

ramento and San Joaquin r ive rs  enter  two of the cornera of 

the t r i ang le  and form many d i s t r ibu ta r ies  which a r e  confined 

In a single drainage channel t o  Sulsun Bay and subsequently 

in to  San Pablo and San Francisco bags and eventually through 

the Golden Gate Channel in to  the Pacific Ocean. 

Although the  Sacramento-San Joaquin Delta i e  unique 

among world de l t a ic  reglone, there  a r e  physical s i m i l a r i t i e s  

with the Fens o r  eas t  coastal  England and the reclaimed North 

Sea f r inges  of the West European Plain. The paper is  offered 

aa a bas is  f o r  comparative study of the settlement geography 

or  other deltas.  

6 The research on the Sacramento-San Joaquin Delta began 

i n  the spring of 1955. Intensive Yield work was performed 
i 
i 

$ during tha t  slamner and frequent v i s i t s  ln a l l  seasons con- 

! tinued t o  the  present. I n  addit ion t o  f i e l d  observation and 

' Laterrogation, research i n  primary materials was conducted 

t n  the Bancroft Library and ~ e n e r a i  Libra~y of the University 

of Caliramia,  the California S ta te  Library a t  Sacramento, 



California Agricultural Extension Service, and t University d 
of California Department of S o i l s  and Plant Ntrtrition a l s o  

permitted access t o  t h e i r  f i l e s  o r  l ib ra r i e s .  The courtesier  

which the various.agencies extended t o  t h i s  wri ter  were, 

together with advice and a "feeling* f o r  the  del ta ,  rea l ized 
. -d, 

through the a id  of a number of individuals among wfiom Messre. 

John McKeag, W. C. Fleming, John Spurlock, Alan Carlton, 

R. S. Baskett, John P. Underhill, Johwmlden, and Dr. Stan- 

ley  EJ. Cosby a r e  recalled a s  being par t icular ly  generous o r  

time and effor t .  This wri ter  a l s o  wishes t o  express g r a t i  

tude t o  Mr. F. Hal Hlggins, Mr.  J. R. Morrison, Dr .  J. N. 

bringing information t o  h i s  at tention.  

t 
BOwmin, and Mr. William Q. Wright f o r  t h e i r  i n i t i a t i v e  i n  j 

Deep appreciation is due t o  ~ r o f e s s o r a  Joseph B. 

WilliamS, E. Louise Peffer, and Paul F. Gri f f in  f o r  shapin 

the perspective and guiding the  exposition of f a c t s  and 

. i Ideas i n  t h i s  paper. The wri ter  a l s o  wiahes t o  thank the 

folloning students who executed most of the  cartographic 

Sabina M. Pyzell, Nancy S. Johnson. Janet M. OIHa 

8 A -  Vaksvik, Barbara Westinghouse, Wayne R. Irvin,  4 
I 

Vinson, and H u g h  N. March. A f i n a l  acknow~edgmen~_i . - 
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Before the Gold Rush the de l t a  was a t i d a l  swamp f re -  

quented by Indians, a few trappers, and an occasional group 

of t rans ient  Californians o r  Mexicans. While the gold fever 

continued strong a few men s e t t l e d  on the natural  levees. 

These and l a t e r  a r r i v a l s  undertook the f i r s t  of uncounted 

levee-building projects  which ultimately transformed the 

de l t a  from an imperfectly drained floodplain t o  a productive 

farming region. - 

The plexus of d e l t a  channels which l inks  the main 

r i v e r s  of the Central Valley with the bays and the Golden 

Gate has performed an important r o l e  i n  centra l  California 

communications. Along the waterways moved shiploads of 

Argonauts t o  and from the mines. Later, when bonanza wheat 

growing spread cul t ivated f i e l d s  through the Central Valley, 

the de l t a  a f f luen t s  f loa ted  scores of steamboats and barges 

seaward. For years packets and f re igh t  boats carried thou- 

sands of people and large  volumes of produce, grain, and. 

other f r e igh t  between Sacramento, Stockton, other de l t a  

points, and the  San Francisco Bay c i t i a s .  While bulky 

through t r a f f i c  s t i l l  moves by barge between bay points, 

Sacramento and above, and Stockton, the  automobile and good 

roads ended the dependence of the d e l t a  on water comunica- 

tions. 

With productive s o i l s ,  a nearly drought-free situation, 

waterway o r  highway access t o  the  major urban comunit les of . 

centra l  California, and transcontinental  r a i l  links, the 

de l t a  has been idea l ly  adaptable f o r  comnerclal agr icul tura l  
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development. Fortunes were made and l o s t  by speculators and 

farmers i n t e n t  upon capi ta l iz ing on the increase i n  land val- 

ues and the improved agr icu l tu ra l  potent ia l  which reolamation 

promised. Commercial fanning, the major economic a c t i v i t y  

fo r  many years, has been characterized by a constant search 

f o r  more remunerative land uses. The products emphasized 

change from time to  time but an a t t e n t i o n  t o  small graine, 

high labor  requirement row crops, and l ivestock reeding has 

prevailed f o r  over a century. 



PART ONE; PHYSICAL QEOQRAPHY 

CHAPTER I 

THE DELTA, ITS HYDROGRAPHY AND W M )  FORMS 

To understand the c u l t u r a l  geography of the Sacra- 

mento-San Joaguin Delta, one must understand the physical 

geography o r  the region. The d e l t a  occupies the cen t ra l  

part  of the s t ruc tu ra l ly  depressed Central Valley, a 

physical uni t  the formation of which has been ascribed t o  

f au l t ing  o r  geosynclinal sag, although recent tors ion 

balance studies suggest t h a t  the underlying basement em- 

plex represents a westward extension of the t i l ted.sierz-a 

Nevada block.' Core samples from wells d r i l l e d  t o  the  

eas t  of the de l t a  appear t o  substantiate the l a t t e r  theory. 
- -- 

u e  & l a r k  "Tectonics of the val le  (inntie of 
California, American Association o r  Pet rolem Oeol0gist8, 
Bullet in,  XI11  arch 1929), p. 202; Anpew C. Lawson, la he 
Sierra  Nevada i n  the Li&t of Isostasy Geological Society 
o r  America, Bulletin, XLVII (NO". 1g36f. p. 1698; F. E. 
Valyhan, "~eophys ca l  Studies i n  California, " Oeolo i c  
F o m t l o n s  and Fx&omle Development of the Oil* 
Fields of C a l i f ~ r n i a ,  Calif. Dept. of Natural Resources, 
Dive'of Mines, Bull. No. 118 (Secramentor 1943), p. 68; 
J. C. May and R. L. Hewitt, "The Basement Complex i n  Well 
Samples ,,f rom the Sacramento and San Joaquin Valleys, Cali- 
f o ~ n i a ,  Callfornia Journal of Mines and Geology, XLIV 
( ~ p r i l  19381, P. 130. 



Samples of S ie r ra  complex rocks have been reached a t  depths 

of 9,400 f e e t  and 6,450 feet ,  respectively, 7 miles south 

and about 9 mlles southeast of Sacramento (see Map 4, p. 9 ) .  

About 19 miles due north of Stockton the basement was found 

a t  5,750 f e e t  depth.2 To the e a s t  of Stockton, a t  8 3  and U 

mlles, rcspectlvely, are  well holes tha t  floored In  crys ta l -  

l ines  a t  about 8,500 f e e t  and 6,300 t e e t  depth. 3 

A basement or  igneous and metamorphic rocks Is man- 

t led  by Cretaceous and Cenozoic s t r a t a  which d ip  from the 

eas t  and west toward a longitudinal a x i s  tha t  l i e s  nearer 

the Coast Ranges than the topographic center  or  the Central 

valley.' This sag of the sedimentary rocks is  a t t r ibuted t o  

the'f'orces which produced the fo lds  and overthrusts or  the 

Coast Ranges. Perhaps the  depression deepens a s  the  del ta  

area i s  approached; Kirk Bryan observed t h a t  the thickness 

of the Sacramento Valley Ter t iary  and l a t e r  formation8 

increased from north t o  south.5 

Some agency of depression appears t o  have operated -. 
In  the area of the  del ta  but not t o  the north o r  south. 

z ~ i l l l a m  B. Clark, " ~ l n e g  and Mineral Resource8 of 
San Joaquin County, California, California Journal of Mines 
and Oeology, Lf (Jan. 1955). p. 28. 

3~;iy and Hewitt, loc. clt. ,  p. 155. 

401af P. Jenkins. "Geomor~hic Provinces or  Callfor- 
nia, " Geolonlc  omn nations and ~c&omic Develo~ment of the  
O i l  and Gas Fields of California, p. 83. 

5 @ 2 0 1 0 ~ ~  and Ground-Water Resources o f  Sacramento 
Valley, Oalifornia, U.S. Dept. of the In ter ior ,  Geologioal 
Survey, Water-Supply Paper No. 495 (~ashlngtont  1923), 
PP* 77-78. 





Andrew C. Lawson and F. Leslie Ransome associated the sub- 

sidence with the same movement which submerged San Francisco 

Bay. Sedimentary loading was considered,to be insuff ic ient  

t o  produce the depression although such accumulations may 

explain de l t a  Bubsidence elsewhere. 6 

Comparatively recent evidence of regional subsidence 

i s  afforded by an extensive body of peat ntrich thickens 

torrard the western apex of the de l t a  from the north, east ,  

and south. The organic materials  have a maximum ver t i ca l  

development of 50 f e e t  or  The surface peat layer, 

generally l e s s  than three f e e t  thick,  was derived from tuleo 

(scirpus l a c u s t r i s  &.). The underlying column of decomposed 

organic m t t e r  was produced by reeds (chief ly  Phramltes 

comunis m.); it r e s t s  upon a massive and somewhat imper- 

vious mineral substratum of a l l u v i a l  and lacustr ine origin. 8 

%anson,  a he Geomorphogeny of the Coast of Northern 
California, University of California,  Dept. of Geology, Bul- 
l e t in ,  I ( ~ o v . ~ ~ l 8 9 4 ) ,  pp. 265-66; Ransome, ra he Great V a l 7  - 
of California, s., I ( ~ p r l l  l896), p. 415. 

r ~ e p o r t  of Sacramento-San Jaaquin Water Superviso~ f o r  
the Period 1924-1928, Calif .  Dept. of Public Works, Dlv. of 
Water.Resource8, BuI1. No. 23 (sacramento: 1930), p. 361 
(hereinafter  c i t ed  a s  DWR Bull. No. 23); Geology and Water 
Resources of the Mokelme Area, California, by .H. T. 
Stearns. T. W. Robinson, and 0.  H. Taylor, U.S. Dept. of the 
~ n t e r i o r ,  Qeologicai s&vey, water-supply Paper NO; 619 
(Washington: 1930), p. 32. 

8 ~ o i l S u r ~ ~  of the Sacramento-San Joaquln Delta Area. 
California, by Stanley w. cosby, U.S. Dept. of ~ g r i c u l t u r e  
lhere inaf ter  c i ted  a s  USDA), BUF. of Plant Industry. and 
university of ~ a l i f o r n i i  ~ & i c u l t u r a l  Experiment skation, 
Series 1935, No. 21 (washington: 1941), pp. 17, 18. 
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A prolonged general  subsidence is suggestea f o r  the 

area  because the p lants  could not have grown except i n  r e l a -  

t i v e l y  shallow water. A. P. Dachnowski-Stokes da t e s  the 

beginning of p lant  accumulation a t  the  c lose  of tine g l a c i a l  

period.10 Perhaps a pos tg l ac i a l  genera l  r i s e  i n  sea  l e v e l  

fostered the accurn!llation of the hydrophytic remains. Mod- 

e r a t e  depression of a block ly lng  fo  the  southeas t  of the 

scarp-edged Montezuma H l l l s  a l s o  could have been involved i n  

developing the peat column. Several  cases of v e r t i c a l  dia-  

placement of s t r a t a  have been revealed i n  core samples from 

gas f i e l d s  i n  the Rio Vista  t o  Walnut Grove v ~ c i ~ t y . ~ ~  No 

s ingle  explanation f o r  the reg ional  subsidence has gained 

general  acceptance with s c i e n t i s t s ,  bu t  t he re  I s  a develop- 
5 

ing record of measured data,  pr imar i ly  from wel l  cores, 

which may eventual ly resolve the  problem. 
4 

g-., p. 17. Viewed i n  another  l i g h t ,  the v e r t i -  
c a l  dimension of the organic remains developed while 
canopies of l i v ing  hydroghytes extended themselves acrosa 
water from the margins of na tu ra l  levees  o r  o the r  land. 
Dead p lant  matter and s i l t  gradual ly  thickened t o  the poin t  
of r e s t i n g  upon the mineral substratum. This explanat ion 
f o r  peat  accumulation suggests i t  s e l f  from cases i n  which 
dammed sloughs were blanketed by p l an t  growth t o  the  depth 
of 15 f e e t  i n  35 years. L e t t e r  of William Q. Wright, Los 
Gatos, California,  n.d. f i 9 5 g ,  pp. 7-8 ( i n  Wright's f i l e s ) .  

lopeat  Land i n  the Pac l f i c  Coast S t a t e s  I n  Rela t loq  
to  Land and Water Resources, USDA, Bur. of Cnemistry and 
So i l s ,  Misc. Pub. No. 248 ( ~ a s h i n ~ t o n x  1936). p. 19. 

11~. W. Carlson, " ~ i n e s  and Mineral Resources of 
' Sacramento County, c a l i f  ornia,"  Cal i forn ia  J o u r r ~ l  of Mlneq 
and G e o l o ~ ,  L I   an. 1955), pp. 149-50. 



The Delta Character is t ics  

The Sacramento-San Joaquln Delta has the subaerial 

features generally associated with d e l t a s  developed by l o r  

gradient r i v e r s  upon' entering t i d a l  water. Distr ibutary 

channels, na tura l  levees, and island o r  mainland t r a c t s  of 

t i d a l  marshland a r e  present. There is, however, l i t t l e  

suggestion of the presence of top-set, fore-set, and bottom- 

s e t  beds which a r e  frequently associated wlth d e l t a i c  depos- 

i t s .  It is an unusually large  volume o r  indigenous organic 

fill, peat, tha t  occupies the core a rea  of the  delta. 

~ l l u v i m  r ioh i n  organic matter merges wlth the peat toward 

delta and channel margins. The peat r e s t s  upon a zone of 



merge ra the r  than diverge a s  the ou t l e t  between the Mount 

Diablo Range and the Montezuma H i l l s  i s  reached. 

I n  the undisturbed s t a t e  of a century ago about 

three-f i f ths  of the  d e l t a  was awash with a n  ordinary tide. 

Spring t i d e s  could submerge a l l  of the backswamp. River 

floods were capable of overflowing the  e n t i r e  del ta ,  par- 

t i cu la r ly  when c res t s ,  high t ides ,  and westerly winds cre- 

ated a congestion above the o u t l e t  i n t o  Sulsua Bay. 

r Local r e l i e f  lras s l igh t .  Typical asymmetrical natural  

levees, narrow meandering r idges  of alluvium tha t  splayed 

Into backswamps from d i s t r ibu ta r i e s ,  and occasional hmocka  

of sand were the  fea tu res  which rose above the  general plane 

the sea l eve l  swamp. The elevation of the  a l luv ia l  
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Island in ter ior .  This backslope l a  not the  simple deposi- 

t ione l  feature tha t  a cursory view might indicate. I n  the 

f i r a t  place, organic matter l a  proportionately greater  in 

volume toward the i n t e r i o r  of a t r a c t ;  hence the oxidation 

r a t e  and subsidence have been greater  away from the levee 

crest .  Secondly, the slope has been affected by the accmu- 

l a t ion  of materials derived Pron flood-eroded a r t i f i c i a l  

levees o r  deposited when floods poured placer mining debr l r  

in to  the reclaimed t r ac t s .  

A r t i f i c i a l  levees a r e  the most prominent r e l i e f  fea- 

tures. They top. and i n  some Instances v i r t u a l l y  conceal, 

the or ig lnal  natural  levee or bank. The mass and elevation 

of the man-made banks provide a more apparent cu l tu ra l  

imprint upon the t e r r a i n  than do the cu l tu ra l ly  induced 

oxidation o r  peat and a l t e r a t i o n  of na tu ra l  levee back- 

slopes. Without the a r t i f i c i a l  levees the man-made land- 

scape which i s  the present Sscramento-San Joaquin Delta 

could not ex i s t  (see Pla te  I, p. 16). 

Delimiting the  Delta 

There Is ample discussion of the physical character- 

i s t i c s  of del tas  i n  contemporary and recent t e x t s  i n  geology 

and physical geography, but the l i t e r a t u r e  barely touches 

upon the problem of defining headward o r  landward limits o r  

the deltas.13 A convenient and a rb i t r a ry  designation of the - 

l 3 ~ h e  following t e x t s  were consultedt Ralph 5. Tarr. 
Elementary Physical Geography ( ~ e w  Yorkr The Macnillrn Co., 



A i r  vipwsoi the del ta 's  western apex 

The hacramento ( l e f t )  and San Joaquin ( r igh t )  
r ivers  outline Shennan Island. Existing and abandoned 
levees, the drainage ditches, and relationship of 
water and land elevations a re  noted readily i n  center 
and l e f t  center. AbSmdoPled land is part ia l ly  covered 
with spoil  dredged from the rivere. Antioch l a  i n  
ioregro.md1 Montezuma H i l l s  and Rio Vista appear a t  
l e f t  i n  the distance. (sunderland Photo) 



former point l a  the fork made by the uppermost d is t r ibu-  

tarY.l4 The edge of the pre-reclamation backsmmps approxi- 

mates the landward l imi t  of the Sacramento-San Joaquln 

Delta. 

By projecting the pre-reclamation mean t i d a l  baein, 

which coincides with most of the organic s o i l  area, a pedo- 

logical  def in i t ion of the del ta  i s  made.15 The area so 

conceived does not f i t  the residents '  opinions of what con- 

s t i t u t e s  the del ta .  Nor does it include a l l  or  the land 

which l i e s  downstream of the f i r s t  Sacramento and San Joaquin 

distr ibutaries.16 This larger  area l a  c loser  t o  the concept 

of the de l t a  a s  it has been expressed by s ta te ,  federal, and 

private engineers famil iar  with the  area. 

1896); I s r a e l  C, Russell, Rivers of North America (New Yorkt 
6.  P. Putnam's Soraa, 1898); Ro i n  D. Sal  s urg, Ph 810 ra h 
(26 edr, rev. ; New Yorkt Henryl~olt  and Ci.: lg~]$d&! 
Worcebte~, A Textbook of Geomorphology f ~ e w  Yorkr D. Van 
W6striinU Co., Inc., 1939); 0. D. voa Engeln, OeomorDholoqg 
( ~ e w  York: The Macmillan Co., 19421s Norman E. A. Hinds. 

14~alisbury,  op. c l t ,  p. 200. 

15coaby includes within the  de l t a  " a l l  important 
areas of the highly organic s o i l s  tha t  dist inguish t h i s  
r e l a t ive ly  f l a t ,  sea-level d is t r ic t :  and . . . e x c l u d e m  a s  
much as possible the mineral ~011s tha t  l i e  on the margins or 
the encircl ing valley plains, OP. cit., p. 1. 

'%ariati6n and Control of Sa l in i ty  i n  Sacramento-San 
Joa uln De ta an UD r San Francisco ~a , Ca i f .  De t. o 
mb&c Y O P ~ S ,  DL:. bywater ~esources .  &. io. 27 fsacr:- 
mentot 1932), p. 152 (hereinafter  ci tkd a s  DWR ~uli . 'No.  @). 



O f f i c i a l  engineering and reclamation l i t e r a t u r e  on t h e  

lower Sacramento and San Joaquin basins general ly shows 

agreement as t o  the  terminal  apexes of the de l t a .  The junc- 

t u re  of both r i v e r s  with S U I S U ~  Bay is  uniiormly accepted as 

the  western t i p .  The northern extremity i s  t raced  t o  wi th in  

10 miles of sacramento.'7 The southern d e l t a  extremity is 

variously located a t  poin ts  l y i n g  within two miles above o r  

below the  mult iple  bridge c r o a d  ngs of the San ~oaquln. l8 

The northern and southern l i m i t s  as viewed i n  the  engineer- 

ing  r epor t s  a r e  e s s e n t i a l l y  t he  eame a s  the  physiographic 

designation of the  f i r s t  d i s t r i b u t a r y  fork. 

1 7 ~ e o r z e  A. Atherton. " ~ r r i p a t i o n  Develo~ments in t h e  - - - - - - - - 
sacramento-~aii Joaquin ~ e l t a ,  " i n  koceedlngs o i  t he  Sacra- 
mento River Problems Conference, Calif .  Dept. o r  public  
Works. Div. of Water R i & t s .  Bu l l .  No. 3 (sacramento: 1924). 
p. 91  (henceforth referred.  t o  a s  Dm ~ u i l :  No. 3); Re o r t  on 
salt Water BBrrier. Calif .  Dept. of Public works. D& 
Water Resources, 9u l l .  No. 22 (Sacramento: 1929). P. 44 
(here inaf te r  c i t ed  a s  DWR B U ~ .  NO. 22); D W R - B U ~ ~ . - N O .  23, 
p. 359; DwR B:11. No. 27, P. 17; "Allocation of Costa; 
Problems 8-9, Appendix E i n  Report of Subcommittee on 
S a l l n i t r ,  US. Dept. pf the  I n t e r l o r ,  Bur. of Rec'lamation, 
Central Valley Project  Studies (washington: 1 9 4 ~ ) ~  p. 167. 

* ~ e p o r t  of the  Examinlng Comission on ~ i v e r e i  and 
Harbors t o  the Governor of California (Sacramento: 1 
P. 84; DYII Bull. No. 22, 10s. c i t . ;  DYRmBull. No. 27?& 
at.; George SS. Nickerson, "Discussion. DWR Bull. No. 1, - 
p. 96; PartlaL Report from the  Chief of Engineers on sack- 
mento, San Joaquin, and Kern Rivers, California,  Concerning 
Navigation, Flood Control, Power Developnent, and Irriga- 
t ion ,  U.S. 71s t  Cong., 3d Se$s., H. Doc. 791 1931 , pd 35; 
m o c a t i o n  o r  cos t s  . . . , loo. ci t . ;  narsAen A s o n ,  . 
as he Swamp and Marsh Lands of California,  Technical Society 
of the Pac i f ic  Coast, Transactions, V (Dec. 1888), p, f l ;  
George A. Atherton, "~ec1amat;on and Development f n  t h e  
Sacramento-San Joaquin Delta, Aurlcul tural  Engineering, 
XI1 (Apri l  1931), p. 129. 



There is  reasonable agreement among the engineers i n  

precisely designating landward l imi t s  of the delta.  A p r i -  

vate consulting engineer included peat and higher sedimentary 

lands, In  approximately equal proportions, none of which 

would have been a s  much a s  10 f e e t  above mean sea l eve l  (see  

m p  6, p. 20).19 The S ta te  Surveyor General, writing I n  

1869, observed that the extreme flood height In  the de l t a  

then reached 10 f e e t  above low tide.% The Governor's Exam- 

in ing Commission on Rivers and ftarbora accepted the 10-root 

contour above low t i d e  a s  the  edge o r  the delta.'' This 

s l i g h t l y  exceeds the Bureau of Reclamationts designation of 

the d e l t a  t o  "include a l l  is lands and adjoining lands lying 

below the f ive  foot  contourU and ce r t a in  lands above the 

contour.22 

a n ~ e ~ o r t ' '  of Sherman Day, i n  Tide Land Reclamation 
Company, Fresh Water Tide Lands o r  California (san Francisco: 
M. D. c a r p  

21~eport of the Examining Commission . . . , p. 8. 

2 2 ~ h e  complete statement makes a number of quali i lca-  
t ione based on cu l tu ra l  a c t i v i t i e s  ra ther  than on physical 
c r i t e r i a .  The Bureau, t o  f ac i l i t a t e .  investigations of water 
use i n  the lower Sacramento and San Joaquin valleys, regard8 
the de l t a  a s  including " a l l  is lands and adjoining lands 
lying below the f ive  foot  contour . . . and addit ional  lands 
above t h i s  elevation limited to: areas t h a t  have been IrFI- 
gated from the de l t a  channels, areas included within desig- 
nated places of use described i n  applications, permits, or 

. l i censes  issued by the Sta te  fo r  appropriation of water fiom 
de l t a  channels, and separate landholdings e i t h e r  contiguous 
t o  the f i v e  foot contour o r  located above t h a t  elevation and 
abutt ing a de l t a  channel (port ions of  these holdings, in 
some instances, were excluded by co;sideration of swamp and 
overfloyed land survey boundaries). John A. McKeag, 'Delta 
Report, prepared f o r  the U.S. Dept. of the In ter ior ,  Bur. o r  
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These views a r e  e ssen t i a l ly  i n  agreement a s  t o  the 

superficial  extent  of the del ta .  The maze of d is t r ibutarg  

channels and leveed is lands  of near sea-level elevation a r e  

c lear ly  understood t o  be del ta ic .  Mainland anamp and over- 

flowed t r a c t s  tha t  d ra in  d i rec t ly  i n t o  t i d a l  sloughs o r  

channels likewise seem t o  be recognized a s  deltaic.  ~ o p o -  

graphic and edaphic s iml la r i t l e s ,  together with land use 

patterns, strenethen the concept of the de l t a  as being dia- 

t i n c t  from the adjoining valley p la lm.  

The Tidal  Baein 

Approximately 320,000 acres  of the del ta  lay within 

the estimated mean pre-reclamation t i d a l  basin. Mow than 

half of t h i s  swamp was inundated a t  high tide.23 Another 

205,000 ac res  of the d e l t a  were subject t o  r i v e r  flooding 

primarily, although extreme t i d e s  may have backed over some 

of the area. 24 

Reclamation, Project Development Divlsian (7 folios; Sacra- 
mentor 1954). not paginated '( typewritten and handwritten). 

2 3 ~ l d e  Land Reclamztion ~ b . ,  loc. c i t  .; Re rt of tho 
pamlnina comlss lon . . . , loc.  tit.; Dm 8ul- 
PP* 153, 160- 

24~creage estimate based on map measurements made by 
t h i s  writer. Maximwn recorded flood stages have been about 
6.5 fee t  above mean sea l eve l  a t  Coll lnsvil le,  the mid-delta 
junction of the San Joaquin and Old River distr ibutary,  and 
Stockton. The flood-plane elevation a t  Walnut Grove is 16.5 
feet: a t  the southern aDex of the del ta  it i s  21.2 feet .  . - .- 

~ e p o r t  t~ the water Project Authority of the st i i te  of Cali- 
fornia oh Feas ib i l i ty  of Construction by the Sta te  of Bar- 
r i e r s  i n  t e San Francisco Ba S stem, Calif .  De t. of Pub110 
k ~ r k s ,  Dl: of Water Resource: (%cramento: 19557, p. 46. 



Swampland reclamation has reduced the mean t i d a l  

basin t o  about 39,000 acres.25 The contraction from 320,000 

acres modified the t i d a l  prism. The modiiication has not 

peen steady. Levee breaks have returned large acreages t o  

the t i d a l  basin, some of them permanently. The enlargement 

of exis t ing channels o r  the excavation of new ones has aided 

t i d a l  diffusion.26 On the other hand, a l luvia t ion i n  the  

channels between the 1860's and 1900's resulted i n  an appre- 

ciable reduction of the  t i d a l  baain's water-holding capacity. 

The loss  of floodplain and t i d a l  basin water storage area 

through reclamation accelerated runoff delivery t o  the bay 

and f a c i l i t a t e d  the penetrat ion of sa l ine  water i n t o  the  

de l t a  channels, 

Sa l in i ty  i n  the Delta 

Although the de l t a  ,waters a r e  t ida l ,  they a r e  not 

sa l ine  except during l a t e  summer and f a l l .  The extent t o  

which t h i s  seasonal s a l i n i t y  penetrates depends upon the  

volume of flow which fhe Central Valley r ive r s  disoharge 

i n t o  Suisun The bay, largely  fresh i n  winter and 
* 

spring, usually becomes s a l t y  by mid-July. By September 1 

the s a l t  water reaches i t s  maximum penetration of the 

delta.  28 ' 

25~WR Bull. No. 27, p. 160. 26u~s PP- 34, 39- 

2 7 ~ ~ r  a comprehenslve report  on sa l in i ty  i n  the de l t a  
see DWR ~ u l i .  NO. 27. 

2 8 ~ .  H. Means, "Waty Supply and Sal in i ty  i n  the sac- 
ramento-san Joaquin Delta, DWR ~ u l l .  NO. 3, p. 106. 



Sal in i ty  i n  del ta  waters has not impaired  reclamation 
a s  it has elsewhere i n  the San Francisco Bay area.29 It was 

not necessary t o  f lush virgin reclaimed t r ac t s ,  and there Is 

no evidence that  s m e r  levee breaks resulted i n  salt-water 

damage t o  the land. Nevertheless, s a l t  water has resulted i n  

inconveniences f o r  res idents  of the delta.  

The water has been brackish enough on occasion t o  pre- 

vent i t s  use f o r  farm or  domestic purposes. Such a s i tua t ion  

was noted i n  the Antioch v ic in i ty  during August 1841, and In 

the 1860's' and 1870 I n  the ea r ly  1870's TwJtchcll 

Island s e t t l e r s  had t o  go upstream t o  the mouth of the Moke- 

lumne t o  col lec t  potable water.31 During several years 

between 1920 and 1942 the penetration of s a l t  water became 

serious., I n  such c r i t i c a l  years a s  1920, 1924, 1926, 1931. 

1934, and 1939. 20 per cent t o  70 per cent of the channels 

contained water with 100 pa r t s  o r  more of chlorine per 

100,000 pa r t s  of water.32 The water was considered unf i t  

f o r  irr igation,33 so  late-season waterlngs had t o  be cur- 

tai led.  

2 9 ~ ~  B;11, NO. 27, pp. 60-61.' . . 

3O=., pp. 28, 46-47. 

31~. E. Orunsky, Jr., "~ i scuss lon , "  DWR Bull. No. 3, 
p. 117. 

3 2 ~ ~ ~  Bull. No. 27, p. 28; Economic Aspects of a 
Sa l t  Water Barrier  Below the Confluence of Sacramento and 
San Joaquin Rivers, c a l i f .  Rept. of public rJorks, ~ i v .  of  
Water Resources, hll. No. 28 (sacramento: 1932). p. 87. 

%bid. - W a t e r w i t h 1 0 0 t o 2 0 0 p a r t s m a y b e u s e d  
with precautions. With over 200 p a r t s  i t  is safe t o  uae 



Average annual losses a t t r ibu ted  t o  salt-water in te r -  

ference with i r r iga t ion  during the period 1924-42 were 0.82 

per cent of the t o t a l  value of crop production, o r  a l i t t l e  

over # 2 0 ~ , 0 0 0 . ~ ~  I n  the extreme years of sa l in i ty ,  1924 

and 1931, loeses were estimated a t  3.52 per cent and 5.28 

per cent, respectively, of crop value. Farmera had t o  haul 

m t e r  t o  various of' the cen t ra l  d e l t a  islands t o  meet dames- 

t i c  and l ivestock requirementa.35 

Salt-water penetration i n t o  the de l t a  was aided by 

other f ac to r s  beside the seasonal flow pattern of the r ive r s ,  

reduction of' swamp area, and the  deepening and widening of 

channels. Diversions of water from Central Valley r i v e r s  

increased with the expansion of i r r i g a t i o n  a y l c u l t u r c  and 

the growth of urban requirements. From 1910 t o  1929 the a rea  

i r r iga ted  from the valley r i v e r s  increased a t  a r a t e  of over 

36,000 ac res  per gear. Gross annual i r r iga t ion  diversionr 

increased from l e s s  than 3,000,000 acre-feet t o  over 

5,000,000 acre-feet. Return flow of diversions amounted t o  

an  estimated 35 o r  40 per cent; but only 75 per cent or  l e s s  

became available f o r  use downstream during the i r r iga t ion  

seapon. 36 

except occasionally on such r e s i s t a n t  crops aa pears and 
asparagus. Subsequent heavy fresh-water i r r iga t ion  is 
important. Means, loc. cl t . ,  p. 107. 

3 4 n ~ e ~ o r t  of Committee on Problem 10' (1944). i n  
Paments by Beneficiaries; Problems 10 t o  l ? , ' ~ ; s . ' ~ e ~ t .  of 
the In ter ior ,  Bur. of Reclamation, Central Valley ProJect 
Studies (washington: l947), Table 6, p. 33. 

35bWR Bull. No. 22, loc. =it. 

36~WR B u l l .  NO. 27. p. 31. 
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Diversions of fresh water f o r  I r r igat ion Intensif ied 

i n  the Central Velley during dry years, the years i n  which 

the seasonal r i v e r  flow was below normal. Between 1917 and 

1929 there were only two years of normal o r  greater ilow.37 

I n  the slllnmer of 1931, when about 70 per cent of the d e l t a  

channels contained water with 100 o r  more par ts  chlorine per  

100,000 parta of water, the minimum r ive r  discharge was l e s a  

than 500 cubic f e e t  per second.38 It was estimated tha t  a t  

l e a s t  another 4,100 cubic f e e t  per second was required t o  

keep the e n t i r e  del ta  f z~esh .3~  

The inflow of Central Valley drainage t o  the de l t a  

f o r  the period 1871 t o  1956 WES 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 Joaquln system, and 5 per cent from l e s s e r  

de l t a   affluent^.^^ The proportion of summer flow from the  

northern -sin was greater. Thus, the f resh  water supply 

in the d e l t a  comes largely from the Sacramento system. 4 1 

Survey Report of the ~ i s t r i c t  ~ n g i n e e r , "  i n  ~ a c r k n t o - s a n  
Joaquin Basin Streams, California, U.S. 81st Cong., l a t  
Seas., H. Doc. 367 (1950), p. 28. 

4 0 ~ e ~ o r t  t o  the Water Project Authority . . . , 
PO 22; S&n Joaquin County Inveatigatlon, Ca e water 
Resouces Board, Bull. NO. 11 (sacramentoi :&)S%ble 9, 
Po 34. 

"DWR Bull. No. 27, Tables 38 and 39, pp. 428-29, 
432. 
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This was r e f l e c t e d  i n  the proport ionately g rea t e r  and mare 

pe r s i s t en t  development of s a l i n i t y  t h a t  occurred i n  the San 

Joaquin d e l t a  before the s t a r t  of the Central  Valley Proj- 

e c t  Is program of cont ro l led  r i v e r  discharge. 42 

The Sacramento Rlver  

The Sacramento River, main a f f l u e n t  of the de l t a ,  

dra ins  the more humid northern half  of the Central Valley. 

Its peak monthly flows occur from January t o  May, inclu-  

Flood s tages ,  genera l ly  the product of winter ra lna ,  

usual ly happen between mid-November and m i d - ~ p r i l . ~ ~  These 

f loods become espec ia l ly  c r i t i c a l  when the watershed is 

v i s i t ed  by in tense  winter  r a i n s  while y e t  i n  a sa tura ted  

s t a t e  f r o n  e a r l i e r  storms.45 The rain-produced f loods have 

r e l a t i v e l y  high peaks, but they are of sho r t  duration. 46 

Snow-melt f loods r a r e l y  a r e  damaging i n  the valley, but 

snow-melt runoff may augment the  runoff from the shor t  and 

intense r a i n f a l l  periods t h a t  occur in termi t ten t ly  over the 

3- to  10-day rainstorm periods. 47 

42m., p. 37. 4 3 ~ . ,  Table 38, pp. 428-29. 

44~etween 1910 and 1950 the re  were 42 winter r a i n  
f loods recorded i n  the  Sacramento basin, and no damaging 
snow-melt f loods.  H. PI. Rich, "Comprehensive Survey Report 
of the D i s t r i c t  Engineer," sacramento-san Joaauin Bas1 
Streams. Cal i forn ia ,  U.S. 31st Cong., 1st Sess., H.  Do:. 367 
(19501, p. 106. 

4%. C. Hunter, "Inter im Survey of Szpramento River 
from Co l l in sv i l l e  t o  Shasta Dam, California,  Sacramento 
River and Tr ibutar ies .  Cal i forn ia .  from C o l ~ i n s v i l l e  t 
Shasta Dam, US. 78th Cong., Bd Sess., H. Doc. 649 (1341 ,  
P. 25. 

4 6 ~ i c h ,  loc.  c i t .  4 7 ~ u n t e r ,  loc. c i t .  



Storms may d i s t r ibu te  p rec ip i t a t ion  generally over the  

Sacramento watershed, or  the f u l l  impact may be res t r i c t ed  t o  

one o r  two t r ibu ta ry  basins. The disturbances often resu l t  

i n  synchronized runoff peaks f o r  the  t r i b u t a r i e s  i n  the 

northern par t  of the Sacramento watershed. The c res t s  of the  

more southerly Feather and American r i v e r s  normally reach the  

Sacramento before the upper valley f lood peaks pass t h e i r  

m ~ u t h a . ~ *  Nevertheless, the Sacramento channel is  notori- 

ously underequipped t o  handle the  flows discharged in to  it. 

Frequently the wfnter flow of  t h e  Sacramento system 

exceeds the  capacity of the main channel. The r ive r ' s  con- 

s t r i c t i o n s  which affected the development of the del ta  were 

continuous fiom above the Feather River mouth t o  Sherman 

Island. A 34-mile segment above t h e  Feather River mouth 

possessed a capacity of only about 53 per cent of the croar 

section of the next segment h e a d ~ a r d . ~ ~  Below the Feather 

River mouth the Sacramento channel capacity was one-seventh 

of the estimated flow which floods could bring t o  it. 50 

Downstream from Sacramento the  r i v e r  had a 110,000 second- 

fee t  capacity; the t r ibutary  American River alone m s  

49~ommittee on Flood Control, "supplemental Report,' 
Control of Floods on the n i s s f s s i p p i  and Sacramento RlVer8, 
UIS. 64th Conge, 1st Sese., H. Rept. 616 (191b), p. 33. 

5%. E. arunsicy, "'the Relief  o u t l e t s  and,,@-c asses 
o t  the Sacramento Valley Flood-Control Project, American 
Society of Civi l  Engineers, Transactions, X C I I I   an. 1929), 
P* 798- 



capable of discharging more than tha t  .51 During floods of 

exceptional magnitude much more than h a l t  of the Sacramento's 

l a t e r  spi l led  i n t o  b a ~ k s w a m p s . ~ ~  I n  effect ,  na tura l  levees 

formed great spillways. The sect ion of these apil luays 

which most conditioned the development of t h e  d e l t a  lay  along 

the r ight  bank of the  r i v e r  from just  west of the Feather 

River mouth t o  the  ou t l e t  of Cache Slough. O v e r  t h i s  s t r i p  

of levee, water flowed i n t o  the Yo10 Basin. A number of 

intermittent creeks from the Coast Range a l s o  emptied i n t o  

the depression. Water delivered i n  t h i s  manner usually 

entered the basin when it  already contained backwater t o  the  

plane of the Sacramento a t  the mouth o r  Cache Slough. 53 

The overflow i n t o  the pre-reclam%tion Yolo Basin was 

capable of developing an inland aea o r  50.000,000,000 cubio 

ieet.5" men  f i l l e d  the basin had a four- t o  six-inch slope 

touard the mouth o r  Cache ~ l o u g h . ~ ~  During the l862 flood 

'more than double the  volume of the main stream poured through 

t h i s  out1et.5~ The immensity o r  l a t e r  r l o n  r- Yolo Baain 
- - - 

51a.; Committee on Flood Control. lac.  c l t .  

52~ydraulic-Mlning Debris i n  the S ie r ra  Nevada, by 
Grove Kar'l Gilbert,  U.S. Dept. of the In ter ior ,  Qeological 
Survey, Prolessional Paper 105 (Washington: 1917). p. 50. 

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

54~runsky,  he Relier  Outlet8 . . . ." loc. clt.. 
P* 797. 

5 5 ~ e ~ o r t  of the Eraminlng Col.llsaion . . . . a. 
c i t  . - 

56~runsky, loc. o i t .  



can be Imagined by comparing the  lower Sacramento's 110,000 

second-feet channel capacity with an eat-mated pre-1916 maxi- 

mum discharge or  660,000 second-feet. 57 

Yolo Basin waters surged through Cache Slough and 

across the Sacramento. I n  the process a "water damn -8 

formed which checked the current of Steamboat Slough and 

the Sacramento Old ~ l v e r . ~ ~  The naters  of the l a t t e r  would 

s p i l l  over the levees and join the Yolo Basin discharge i n  

d e l u i n g  the central  del ta ' s  v i rg in  ahd reclaimed snamp. 

The r i v e r  added fresh alluvium t o  natural  levees and t u l e  

swamps. Bars formed i n  the channels. 

The build-up of water I n  the Sacramento above the  

Cache Slough ou t l e t  was p a r t i a l l y  relieved by backing up o r  

overtlowing in to  a backswamp a rea  which lay  t o  the eas t  of 

the r iver.  This narrow depression, the  Sacramento Basin, 

5 7 ~ . w ~ .  Mcclatchy. 'Flood Control and Reclamation i n  
California, paper presented a t  annual meeting of National 
Drainage Congress, In  Cairo, Ill., Jan. 20, 1916 (Sacramentor 
19161, P. 5. 

58r~s  the Sacramento Valley ~ n h a b i t a b l e ? ~  Sacramento 
Feb. 1842 (n.d.), In  Bancroft Scraps, Set  W 34, "~af.1- 
Fl00d8j Bancroft Library, Un1versit;y of California, 

fry, P. 19 (hereina$ter c i t e d  as BS, Set W 34); I. N. 
g, Farmers1 Gardens, California s s t e  Anricultural 

y, Transactions ~ & l n  the Years 18 0 and 18 1 (Sacra- 
1872). p. 346; isaacgw. smith, "Chief Enginzer s 

U 
J 



a l so  received the discharge of the Mokelvmne River. The 

overflow trough performed a reservoir  function. Like its 

counterpart Yolo Basin, it helped keep the del ta  channela 

f resh  through the  dry season. 

The San Joaquin River 

A r t e r i a l  drainage of the subhumid southern h a l t  of 

the Central Valley l a  carried by the San Joaquin River. 

This system is  fed primarily by winter r a ins  and snow-melt 

from the  S ie r ra  Nevada. Unlike the Sacramento, which car- 

r i e s  peak monthly flows durin6 the period January t o  May, 

the San Joaquin River monthly peak flows usually occur dur- 

ing the  period March t o  June, i n ~ l u ~ i v e . ~ ~  The major flow 

periods a r i s e  from ninter  r a i n  runoff and, l a t e r  i n  the 

season, snow-melt. Rain-produced c r e s t s  a r e  high and quick 

t o  palm; the  snow-melt f loods have lower c r e s t s  of prolonged 

duration. 60 

Flood flows reach the del ta  along a f roni  r e s t r i c t ed  

t o  the center  of the valley by aagrading piedmont plains. 

There a r e  no broad floodways t o  the de l t a  I n  the sense o r  

the Yolo Basin. A s  a rule,  the ra in  runoff r eeu l t s  i n  the 

shallow covering of these bottomlands. The inundation may 

be lengthy, but ve loc i t i e s  a re  low. Snow-melt runoff 

~ ~ D W R  Bull. No. 27, Table 38, loc. c i t e  

6 0 ~ n  the  period 1910 t o  1950 there were 15 damaging 
winter r a i n  floods and 6 damaging snow-melt runoff seaaons 
fn the Sen Joaquin system. Rich, loc. c i t  ., pp. 106. 108. 



converges upon the bottomlands and the  de l t a  over a 30- t o  

60-day period i n  l a t e  springD61 but c r e s t s  usually a r e  mod- 

erete.  

Upon reaching the head of the  del ta ,  floodwaters may 

spread across d is t r ibutary  in te r f luves  a s  well a s  follow 

the channels. Today a r t i f i c i a l  levees usually contain the 

flow, but extensive areas  of a l l u v i a l  s o i l  i n  t h i s  v ic in i ty  

and on Upper Roberts and Union is lands  a r e  a reminder of 

the nature of past overf lorn. Backswamps para l le l ing the  

mainland levee of both the San Joaquln and Old River d i s -  

t r i b u t a r i e s  were minor fea tures  compared t o  the Yolo and 

Sacramento basins. 

Lesser Delta 

A number of creeks and 

del ta  from the eas t  and west. 

Aff luen t r  

r i v e r s  c a r r y  runoff to  the 

nost  of the creeks a r e  sea- 

sonal. The Mokelumne and Calaveras a r e  perennial r i v e r s  

which uaually a re  t rea ted  a s  east-bank tributaries t o  the  

San Joaquin. 

Like other right-bank t r i b u t a r i e s  of the San Joaquin, 

the Mokelumne has peak months of flow i n  the  spring and 

early It follows a s l i g h t l y  incised channel cut  

%'he estimated mean monthly d i s t r ibu t ion  of natura l  
flow of the Mokelumne River, a t  a point 11 miles e a s t  of 
&dZ (elements), between 1894-95 and 1951-52 was: October, 
0.7 per cent; November, 2.0 per cent; December, 3.6 p?r 
Cent; January, 5.9 per cent; February, 8.3 per cent; March, 
3.2-1 per cent; April, 17.8 per cent; May, 26.1 per cent; 



i n t o  a floodplain nhich, f o r  the most part ,  is  below the 

l eve l  of the valley plain. The floodplain emerges i n  the 

Woodbridge vic in i ty  a s  a tan over which water has spread 

toward the de l t a  periodically. Several sloughs tha t  en te r  

the Mokelunne South Fork from the e a s t  a r e  the loner ends 

of former flood channels .63 These sloughs a l s o  drained o f t  

the accumulations of water which the f lons  of converging 

Mokelme and Cosumnes systems b u i l t  up. 

Besides overflowing or  backing i n t o  the pre-reclama- 

ti03 swamp t o  the south, the Mokelumne system flowed i n t o  

the Sacramento Basin along the l i n e  of Snodgraas Slough. 

Tyler Slough, pr ior  t o  i t s  closure, and the  two forks of 

the Mokelumne a l s o  dis t r ibuted peak tlons. The extent  of 

mineral s o i l s  and of natural  levee developments ln  t h i a  

v ic in i ty  is exceeded only along the  Sacramento and Saa 

Joaquin r ivers.  

The Calaveras watershed dra ins  In to  the d e l t a  via 

the Calaveras River and Mormon Slough, respectively north 

and south of Stockton. Between these tm, stream courses a 

number of l e s se r  drainage l i n e s  "fingern out  a s  swales t o  

the eas t  of ~ t o c k t o n . ~ ~  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 
fo r  the 53-year period was 780,000 acre-feet. San Joaquin 
County Investigation, p. 31. 

63~+arns ,  Robinson, and Taylor, op. cit.. p. 23. 

6 4 ~ .  "fr . Grunslcy, "some Factors Affecting the Problem 
of Flood ~ o n t ~ l , "  American Society of C iv i l  Engineers, 

1 ', 



Other minor watercourses convey seasonal flows t o  t h e  

d e l t a  from the valley plain8 and flanking uplands l i k e  t h e  

Coast Ranges and Montezrrma H i l l s .  The creeks' lower reaches 

a r e  marked by a l ight  levee developnent. 

Natural Levee8 

The de l t a  is  both the beneficiary and victim of the  

behavior pat t e rn  of the Sacramento, San Joaquin, and l e s s e r  

a i f luents .  The qual i ty  of i t s  water, the nature of its 

or ig ina l  vegetation and soi l ,  and the charaoter of pre- 

reclamation land forms a r e  closely re la ted t o  stream behav- 

ior. 

Among the contributions of the  r ive rs  t o  the d e l t a  

a r e  the natural  levees. These depositional land forms are 

composed of the f ine  t o  sandy sediments carried by streams 

with s l i g h t  gradient.65 Tidal scour a s  uell  as r i v e r  deposl- 

t ion  shaped the incipient banks,66 t o  which hydrophytic 

vegetation ultlmately became anchored. Where cover devel- 

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

Transactions, XXCV (May l922), p. 1498; Oeorge H. Tlnlrham, 
A History of Stockton (stocktons W. M. Hinton and Co., 
TBao), P. 7. 

65~ram the heads of the del ta  t o  the ou t le t  the  low 
water gradient is  l e s s  than an inch per mile. DWR B u l l .  
No. 22, PP. 51, 52; Report o r  the Examinixag Commibsion 
2 . . , PO 844 

6 6 ~ t  low-river stages the  t i d e  i s  f e l t  a s  f a r  a s  the  
Feather River mouth, on the Sacramento, t o  the southern apex 
of the del ta ,  and t o  above Thornton on the Mokelume. DVR 
B U ~ .  NO. 22, p. 52. 



causing nascent natura l  levees t o  accumulate greater  masses 

of sediment, which In  turn accelerated plant  growth, a mutu- 

a l l y  fos te r ing  cycle. Growth of the natura l  levees was 

l a t e r a l  a s  well a s  pa ra l l e l  t o  ~ a t e r w a ~ s . ~ 7  

Since topographic surveys of the d e l t a  were not made 

u n t i l  a f t e r  reclamation of the swamplands was well under nay 

there Is no accurate information about the  dimensions and 

extent  of the na tu ra l  levees. I n  view of such inadequate 

data, the rollowing picture has been reconstructed: 

I n  the  centra l  portion of the d e l t a  the channel and 

slougn-outlined swamps had s l i g h t l y  elevated banks. The 

def in i t ion of the fea tures  became more pronounced south of 

the l a t i tude  of Stockton, *ere the San Joaquin River entered 

i t s  d i s t r ibu ta r i e s .  Along the Sacramento from Sherman Island 

headward the levees increased i n  size.  A p a r a l l e l  levee 

development occurred on e i the r  s ide  of Sta ten  Island, which 

is outlined by the  forks  of the Mokelumne (see Map 7, 

P. 35).* 

6 7 ~ s  a r e s u l t  of more than 100 deep samplings made l a  
the organic mantle, Cosby s t a t e s  t h a t  "there is  no evidence 
of buried stream channels, only of Infrequent th in  S t ra ta  of 
mineral material  tha t  [have7 been washed i n  local ly  on some 
former land surface. It ajjpears highly probable t h a t  a l l  
the major stream8 and most of the minor ones have occupied 
essen t i a l ly  t h e i r  present positions during the e n t i r e  period 
of organic accumulation. AS the mineral base subsided and 
the organic deposits  accumulated, the strtams simultaneously 
bui l t  up t h e i r  bordering a l l u v i a l  ridges. Cosby, OP. oit., 
P. 43. 

6 8 ~ e p a r t  of the Examining CommLssion . . . , p. 9. 
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On western Sherman Island the Sacramento River levees 

appear t o  have been a t  the l eve l  of the  Suieun Bay l o r t i d e  

low-water stage. Below Grand Island the natura l  levees 

possessed t r e e  which suggests t h a t  dry land con- 

d i t ions  prevailed most of the time along the  weatern edge 

of Brannan Island. Broader and higher levees appear t o  

have commenced i n  the v ic in i ty  of 1ale ton.7~ They would 

not have averaged more than 660 f e e t  wide along Old River 

nor would they have exceeded 400 f e e t  along Steamboat 

~ l b u ~ h . 7 ~  The natural  levees were about 14 f e e t  above the 

l o r t i d e  low-water l eve l  of Suisun Bay near the head o r  

Grand and Su t t e r  islands; they approached an elevation of 

24 f e e t  near Sacramento, 72 

Where the Mokelwnne bifurcater  near the heads of 

Staten and Tyler islands, levees stood about 10 o r  11 f e e t  

above the  Sulsun Bay reference plane, o r  four f e e t  lower 

69~reder lck  J. Teggart (ed.), ' ~ 5 r y  of Nelson 
Kingsley, a Cali iornla Argonaut o r  1849, Academy of Paci f ic  
coast History, ~ub l i ca t ions ,  111 ( ~ e c  .- i914), p.- 3223 
Theodore T. Johnson, California and Oregon; o r  S i ~ h t s  i n  
the Gold Region, and Scenes by the Wa (Philadelphiat 
J. P. Llppincott and Co., 1865). p. J52. 

7&, Set w 34, loc. C i t .  

7 l p i r s t  ~ m u a l  Report of swamp Land ~onrmissioners, 
December 15. 1861 (Sacramento: 1%2), pp. 15, 16; "Field 
Notes of the Subdivision Lines and Meanders of T o m s h i ~  5 
North, Range je East, Mount Diablo ~ e r i d i a n ,  ca l i fornia i  "-by 
William J. Lewis, U.S. Dept. of the In te r io r ,  General Land 
office (sacramento: 1859), p. 25 (handwritten), 

"=s8 s e t  w 34, loc. cit.;  Report o r  the ~ x a m i n i n ~  
Commission . . . , loc. ci t . ;  Manson and Grunsky, e. 



than the  nearby Sacramento leveee. The height o r  the Sta ten 

Island natural  levees reportedly remained more o r  l e s s  con- 

s t a n t  in re la t ion t o  the Sacramento levees. A downstream 

decline of one foot per mile is suggested t o r  the Tyler 

Island levees,73 and an approach t o  mean sea l eve l  probably 

began near the head of Bouldin Ialand. 

The relat ionship of the levee t o  t i d a l  water l eve l s  

a t  Bouldin Island prevailed downatream along the San Joaquinj 

and headuard t o  about Rough and Ready 1slandq7' Southwad -- 

along Roberts Island the levees rose t o  approxlmatelg 18 

f e e t  above the  Suiaun Bay reference plane.75 The banks or 
the Old River d is t r ibutary  

been f a i r l y  well developed 

t o r i a  isl€tndS t o  about the  

1sland .T6 

of the San Joaquln seem t o  have 

along the present Union and Vic- 

l a t i t u d e  of Rough and Ready 

A s  r iverside land gained height and broadened, the  

t ide-free bank area increased (see Map 8, p. 38, which show 

a representative case). During extreme r i v e r  flood stager 

the higher levees were l i k e l y  t o  become sutdnerged. with 

occasional Indian mounds o r  sand hunmocks reminlng a s  

73=, Set W 34, loc. cl t . ;  Flrst A n n u a l  Report of 
Swamp Land ~ o m i s a l o n e r ~ ~ .  

7 4 ~ e p o r t  of t h e  exam in in^ COmmission . . . , PP. 91, 
92. 

75~anson and Grunsky, loc. oit .  

T6~eport  of the Examining Conunia8lon . . . . PO 112. 
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~ s l a n d s . ~  The water cover usually las ted  f o r  only a few 

days . 
Netural levees in the del ta  had abrupt r i v e r  faces. 78 

The vegetable matter contained and supported by the mineral 

material generally made i t  non-erosive.79 The levee back- 

slopes dipped rapidly inland. On Union Island, f o r  instance, 

t r ans i t ion  from the levee cronn t o  the  general is land l e v e l  

m e  completed i n  from 50 t o  lOOyards, with a ve r t i ca l  z-ange 

o r  from one t o  seven feet .  80 

Natural levees separated the main cMnnels from pre- 

reclamation t i d a l  or  r i v e r  overflowed areas. The continuity 

of r i v e r  f ron t  levees mas broken by l a t e r a l  sloughs which 

drained the  backs-^.^^ Theae l e s se r  waternays a l s o  had 

levees. wa he sinuous drainage ditches and f ingers  of high 

land, shown i n  Map 9, p. 40, Indicate sow of the pattern of 

- 
77~om Gregory e t  a l a s  Hlato of Yolo County, Callfor- 

nia ( ~ o s  Angelesr Historic Record g.. 191) , p. 67. It l a  - 
reported tha t  i n  January 1875 water rose 8 !o 12 inches above 
the natural levees a t  the head of Roberts Island. A t  the . 
head of Burnt6 Cut-off, l o m r  on th! island, banks were 
topped by 4 or 5. inches of water. General Report of Charler 
I]. Oibbs, C i v i l  Engineer, on the Errnmination of Roberts 
Island, San Joaquin County, f o r  the ~ u r p o s e  of ~eclamation," 
Stockton Week1 Inde endent, April 17, 1875, . 7 ( fur ther  
references t o  :he ne:spaper ~111 appear* =f. 

78~lpst Annual Re opt of Swam Land Comissioner8, 
loco C i t e ;  Report of' theP~xamln1na C&ss i~n  . . . . p. 91. 

-- 
TY~ans'bn and Grunsky, loc. c i t .  

-- 

8 0 ~ i r s t  annual Report o r  S-p ~ a n d  Comlssioners, 
loc. c i t . ;  Report of' the Examining Commission . . . , p. 112. 

- 
811'~le1d Notes of the Subdlvlslon Llnes and Meanders 

s n P .  27- 
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sloughs and levees.) I n  most of the de l t a  the natura l  levees 

so enclosed a backswamp tha t  is lands were suggested. Periph- 

e r a l l y  the s t r i p s  of levee flanked backswamps tha t  merged 

with the adjacent valley plains. 

The Basins 

The shallow backswamp troughs of the  Sacramento Valley 

a r e  winter and spring floodnays. The eastern depression is  

the Sacramento Basin and the western the Yolo Basin. 

The Sacramento Basin i s  a long and narrow depression 

confined between the r i v e r  levee and the p a r t i a l l y  dissected 

margin of the eas tern  Valley plain. For the most par t ,  the  

basin l i e s  t o  the south o r  a corridor of high land t h a t .  

approaches the r i v e r  t o  the  north of Freeport; the small 

remainder is  between Freeport and Sacramento. 82 

~pproximaiely  35 square miles of the Sacramento Basin 

is less- than 10 f e e t  above the lor-water l eve l  of Suisun 

Bay, and from 10 t o  15 f e e t  below the level  of extreme high 

m t e r  in the r i ~ e r . ~ 3  occupying the lowest pa r t s  of the 

f l a t  depression, and about one-half t o  one mile e a s t  of the 

r iver ,  a re  Beach and Stone lakes. They dra in  t o  the  south, 

through t Ida1 Snodgrass Slough, i n t o  the Mokelumne River. 

Silice the  Construction of substant ia l  levees along the  

Sacramento and Snodgrass Slough the shallow depression has 



functioned a s  a flood basin only i n  the exceptional years 

when the a r t i f i c i a l  levees were breached. 

Yolo Basin i s  about 40  miles long by 7 miles wide. 

The pre-reclamation slough-fretted t u l e  swamp adjoined a 

piedmont p la in  crossed by numerous double-crested a l l u v i a l  

r%dgesB4 This flanking channel r l d p  pla in  terinlnates on 

the south i n  the l a rge r  swells t h a t  r i s e  in to  the MontezMla 

H i l l s *  

Perhaps 90 square miles of the Yolo &sin is l e s s  than 

10 f e e t  higher than the low-water l eve l  of Suisun Bay. 85 

The trough is  lowest along a be l t  t h a t  i s  about two t o  f l v e  

miles west of the r lver .  Prior t o  reclanvltion there was a 

t i d a l  lagoon, Big Lake, a t  the southern end of the basin. 

The lake 's  existence i s  recalled on those occasions *en a 

flood flow i n  the  S a c m e n t o  requires the diversion of water 

through weirs In to  the Yolo Basin. 

The Islands 86 

I n  addi t ion t o  the sk i r t ing  natural  levees, the 

islands of the pre-reclamation d e l t a  displayed r e l i e f  i n  

low a l l u v i a l  ridges, sandy mounds, and i n  the bank8 of 

84Bryan, op. cit., p. 29. 

85~anson and Grunsky, loc. c i t .  
. - 

P ?  . 8 6 ~ h e  island section is based on: Tide Land Reclama- 
' . *  . . t ion  Co:,-loc. c i t . ;  " ~ e n e r a l  ~ e ~ o r t  of Charles D. ~ i b b s .  

L, APril..l7, 1875, p.-7;  "A Tule Pam, " ibld.; . . . . ,- sm 
May 5, 1877; P- 7; "Tule Farming, I' m., March 3, ,wD 
PO 7; and s o i l  map and topographic quadrankle study. 



dendr l t ic  t i d a l  slou&s. Low water increased the r e l i e f  

somewhat. A t  such tlmes the banks and f l a t  f loors  of t i d a l  

lagoons were revealed. 

The highest fea tures  In the landscape were single 

and clustered sandy mounds which were most numerous i n  the 

west-central pa r t  of the del ta ,  near Old River and Knightsen- 

Oakley. These a r e a l l y  small fea tures  rose up t o  17 f e e t  

above the average l eve i  ,of the swamp (see ~ a p  5 ,  p. 14). 

They were l e s s  general I n  d i s t r ibu t ion  than a l l u v i a l  r idges  

such a s  those t h a t  outl ined "The Pocket" on Roberts Island, 

which were two o r  three  f e e t  i n  height and 100 t o  300 feet 

i n  breadth. 

Hydrography and Cultural  Modirlcations of the  Delta 

The hydrographic s i tua t ion  which produced the primeval 

de l t a  landscape has been an Important conditioner of the 

cu l tu ra l  landscape. Water excesses, always dangerous, usu- 

a l l y  a re  damaging. When the Fiver c res t s  are abetted by 

high t i d e  and westerly winds, flooding of some t r a c t  is prob- 

able. 

A number of m j o r  flood d i sas te r s  have struck the  

del ta  over the pas t  century. A l l  o r  large segments o r  the  

t o t a l  Improved land were overwhelmed by Sacramento and S n  

Joaquln flows i n  the spring of 1852, I n  mid-winter of 

1861/62, and during the spring of 1878, 1881, 1904, and 

1907. (see Appendix A, " ~ l o o d a  In  the Delta," t o r  a mare ' 

detailed discussion.) 



Damaging, although l e s s  widespread, floods have 

occurred so often tha t  i t  seems reasonable t o  estimate t h a t  

no three-year period passed between 1852 and 1911 during 

which some improved land was not inundated. Between 1911 

and 1925 the del ta  was f ree  of floods, but the prevail ing 

condition of low r l v e r  discharge accelerated salt-water 

penetration of normally f r e s h  channelr. 

While years of low water were factors  i n  levee 

safety, it a l s o  was the case t h a t  from 1908 u n t i l  the 

19208s the  reclamation d i s t r i c t s  maintained t h e i r  levees 

with a four-foot freeboard above the high-water mark of 

the 1907 flood. I n  the l a t t e r  1920's some d i s t r i c t s  per- 

mitted t h e i r  levees t o  deter iora te ,  87 

Since 1925 damaging r i v e r  floods occurred i n  1928, 

1936, 1940, 1950, and 1955; and, i f  levee breaks regardless 

of cause were added t o  the l i s t  of r i v e r  floods, d i sas te r  

v is i ted  some par t  of the d e l t a  on an average of once every 

three and a h a l t  t o  four years during the l a s t  th i rd  of a 

century. 

The l esse r  floods may be the product o r  high r l v e r  

flow, high t ide,  o r  human error .  I n  the case of r i v e r  floods 

the damaged area usually 1s r e s t r i c t e d  t o  a t r a c t  o r  two 

near the  de l t a  af f luent ' s  channel. The incidence o r  levee 

breaks caused by high t i d e  is greates t  i n  the central. 

delta, where peat levees r e s t  on peat foundations. These 

' 8 7 ~ ~ ~  Bull. NO. 22, p e  45. 



defenses rupture when exposed t o  prolonged high water levels,  

unless construction and maintenance a r e  carefully attended 

to. The infrequent floodings of' par t icular  t r a c t s  owing t o  

huaan e r r o r  may be a t t r ibu ted  t o  mismanagement i n  bringing 

i r r iga t ion  water onto the land. 

The pers is tent  threat  of floods has caused de l t a  

residents t o  seek the protection o r  massive levees and 

straishtened and enlarged channels; t radi t ional ly  they have 

placed t h e i r  towns, homes, and barns on the levees o r  on 

natural  and a r t i f i c i a l  prominences (see Plate XI, p. 46). 

Houses, barns, and pumps a l s o  m y  be perched on p i l ing  (see  

Plate 111, p. 48). 

Large a r t i f i c i a l  levees, some of them 200 f e e t  broad 

a t  the base and 30 f e e t  high, domlnate the landscape. Some- 

times they conceal most of the natura l  rim which a l luvia t ion 

produced on d e l t a  islands. The natural  levees a re  p a r t i a l l y  

gone in other places because channel Improvement or  leveeing 

required t h e i r  removal by dredge. The dredging opcratlonir 

have added massive spoi l  banks t o  Decker. Rrannan, and Orand 

islands, and they have b u i l t  up elevations on Roberts and 

~ h e r k  islands and In  the  swamps which once skirted the 

southeastern margin of the MontezrPlta H i l l s .  

Levees, spoi l  banks, and a l t e red  channels a r e  not 

the only cul tura l  modifications t o  the physical geography 

of the delta.  The s o i l  and a number of water- and Prlnd- 

deposited land forms have been al tered.  Some land-form 

and s o i l  a l t e ra t ions  have resulted from post-reclamation 



Cultural adaptations t o  the  del ta  t e r ra in  I 
m. 

Natural o r  a r t i f i c i a l  platforms a m  
used a s  building s i t e s  ior f lood tnsurance. 
Upper vien shows barn and house res t ing  on 
a sandy mound (Upper Roberts Island). 
Lower view shows house, Ihed, transformers, 
and pump house res t ing  on the levee and/or 
piling. Land beyond has an  elevation o r  
l e s s  than minus five f e e t  (McDonald Island). 



oxidation of peate. So i l  development and land subsidence a r e  

part  of the same process. Land i o n s  and s o i l s  have been 

changed by flood conditions which could not have occurred 

without the a i d  of some major equilibritan-disturbing agency 

auch a s  man. Debris from hydpaulic gold-mining areas  shoaled 

channels and fanned through crevasses t o  mantle a number of 

.reclaimed and unreclaimed backswamps .88 S o i l s  and r e l i e f  

were changed thereby. Flood and t i d e  water scoured depres- 

sions of 20 t o  40 f e e t  depth across the l i n e  of a r t i f i c i a l  

and natura l  ievees. The levees a r e  r ebu i l t ,  but it is 

impracticable t o  dra in  the scoured depressions (see. Plate IV. 

p. 49); they and the  incipient  crevasses would not develop 

without the gradient created by a r t i f i c i a l  levees and sub- 

sidence and without the  concentrated flow of water which 

occurs only when an a r t i f i c i a l  levee is  breached. Unre- 

claimed natura l  levees and t i d a l  swamps change imperceptibly 

a s  high water spreads across  them. 

The plow and other  meohanical means of moving the 

s o i l  have a l t e r e d  the  contours of many depoeltional fta- 

The process continues today, but the location of 

88~acramento River districts I n  r t i c u l a r  have been 
affected. For instance. the  flood of l g 8  reaulted in a 
three-inch a c c ~ u l a t i o n - o f  debr is  o v y  the loner end of 
Orand Island. The Flooded Regions, San Francisco Alta, 
Feb. 24, 1878, i n  as, s e t  w 34, p. 123. 

8 9 ~ n  h i s  f i e l d  notes, Cosby recorded tha t  on the Mld- 
dle  D1v;Lsion of Roberts Island surface s o i l s  were transported 
and modified t o  a very great  degree a s  a r e s u l t  of level ing 
for  a l r a l r a  and other  crops. The natura l  levee! of small 
B ~ O U & S  within the , ,d ls t r ic t  were "largely los t .  Cosby. 
"Delta Field Notes (l934), p. 38; entry  of Aug. 20, 1934. 
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PLATE I11 

r '- - - - - - -p -vF"T  . 
I 

- - 
Cultural adaptations t o  the delta terrain 11 

Upper view shows piling-supported bunk- 
houses ( ~ i b e r t y  Island).  Crop is sugar 
beets. Lower view i s  o f  a piling-supported 
barn of the type bui l t  two or three decadea 
ago *en th i s  land was producing asparagus 
(Branuan Island). Crop is f i e l d  corm. 



Flood scour pond 

View of a pond and landauape on Sherman Island. The basin m a  exca- 
vated when the Sauramento River broke the levee a t  thirr point. Stubble r ie ldr  
are interrupted by dark pateher of weeds whlah mark the drainage ditcherr. 
Powr lines are of the Central Valley Pmjeot. Land elevation irr about mlnurr 
f i v e  f e e t .  



the earl ier  land forms I s  Permanently recorded i n  tht so l1  

texture. Differences in the color and vigor or growing 

crops a l s o  identify the outline or buried sloughs or planed 

natural levees. Replacing many of the natural drainage 

channels are t re l l i sed  networks or drainage ditaher. 



CHAPTER I1 

DELTA VEOETATION, CLIMATE, SOILS, AND FAUNA 

I n  the Sacramento-San Joaquin Delta s l i g h t  r e l i e f  and 

a perennially high water table  resul ted  i n  the  development o f  

hydrophytic and water-tolerant vegetation. The water pre- 

served a great  mass of vegetal remains from oxidation. The 

resul t ing peat and mineral-organic material  formed the raw 

base from which de l t a  s o i l s  have weathered since reclamation, 

drainage, and cult ivation.  *. 

The de l t a ' s  dominant native cover during recorded tima 

has been the t u l e  (Scirpus l acus t r i s ) .  It is a ireah-water 

marsh plant tha t  develops dense stands of erect ,  unjointed 

s ta lks  which may average s i x  t o  eight  f e e t  i n  height. The 

ual growth of green s t a lks  r i s e s  from perennial roots. 

Usually the lower plant  is p a r t i a l l y  sutmerged, but it may 

- grow on sunny levee surfaces. On such higher land the 

1 l y  d r i e r  edaphic conditions favor the growth of reeds. 

aceous annuals, and perennial shrubs and t rees .  A natu- 

, Soi l  Surve of the Sacramento-San Joa uin . 
, P. 3 ( h e .  .). 



Areal d int r ibut ion of the virgin t u l e  coincided with 

the extent of pre-reclamation t i d a l  o r  r i v e r  backswampa. The 

t u l e  cover was somewhat t a l l e r  and more luxuriant i n  the 

Sacramento par t  of the del ta  than t o  the southe2 The monot- 

ony of the g e e n  o r  brown canebrake-like vegetation war 

broken by channel and pond surfaces and by s t r i p s  of a l l u v i a l  

land mere  woody sbubs '  and t r e e s  and herbaceous annuals 

grew.3 This natur'al levee cover consisted of coarse bunch 

grasses, willows, blackberry and wild rose thickets,  and 

ga l l e r i e s  of oak, sycamore, alder,  walnut, and cottonwood. 4 

The shrubs appeared among the t u l e s  o r  Sherman, Lower 

Roberts, and other centra l ly  located islands; but a con- 

t inu i ty  or  woody growth probably did  not develop un t i l  the 

l a t i tude  of Brannan Ialand and Stockton. This cover became 

a bel t  of heavy oak timber on the upper four miles of Union 
-. 

Island, and probably on Roberta Island. Fine groves occupied 

*"~e$lamation of Swamp and Overflowed Lands i n  
California Re o r t  of the Commissioner of A icul ture  
f o r  the Ye& d-ihington: W74), 184. 

~ C O S ~ Y ,  lot. c i t .  
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the more southerly San Joaquin River d is t r ibutary  bankaS5 

Similar stands of woods occupied the Sacramento River levees 

upstream from about the lover end of Qrand Island. I n  places 

t h i s  timber be l t  so overhung the r i v e r  tha t  it in ter fered 

with the  rigging of passing ah1p8.~ (Sketches of the vegeta- 

t ion  a t  the lower end of Grand Is land and In Steamboat Slough 

filddle ~ o r g 7  appear on Pla te  V, p. 54.) - 
Vegetation In  the bottomland or the various streams 

tha t  entered the d e l t a  m e  s imi lar  t o  tha t  of the  higher 

de l t a  levees. Plains in ter f luvea  were occupied by grasn- 

carpeted open woods of evergreen and deciduous oaks t o  the 

north of the  Calaveras and from someHhat north of the present 

Byron t o  beyond the wes ten  apex of the delta.  Southeast of 

the Calaveras a p ra i r i e  extended t o  the  ~ tan l s l aua .7  Nearly 

5 ~ h a r l e s  Edward Chapman (ed.), W~xped l t lon  of the  
Sacramento and,,San Joaquin Rivers i n  1817; D1a.y of Fray 
Narclso Duran, Academy of Paci f ic  Coast History, Publica- 
t ions,  I1 (Dec. 1911), p. 335; Cadwalader Ringgold, A Ser e s  
-rts, wlth S a i l i n s  D l n c t i o n s  . . . (36 ed.; Washing: 
ton: J .  T. Towers, 1852 , Chart of the Sacramento Riverq 
I. M. Schaefler,  sketch!^ of Travels I n  South America, Me%- 
loo and California (New Yorkt James Egbert, Printer ,  1860 , 
PP. 31-32; Report of the Comiasloner of A 1cul tu .e  f o r  the 

yar181?, 
10.. sitmi "orcat Antelope Hunt% the a n  

aaq n San Francisco Alta, Sept. 8, 1864 (henceforth 
c i t ed  a s  h l t a  , i n  Bancroft Scraps, Set  W 73, " c a l l l o r p a  
Hunting a;id-iilahing, ; Union Ialaffd Reclamation, m, 
lllrch 21, 1877. p. 71 %a&gUthe Tules, Calif'omla 111~s- 
trafed,  Dec. $5, 1877, i n  Bancroft ~ a r a p s ,  Set. w 3, "Placer - 
t o  Sari Diego, P. 1069 (here inaf ter  c i t e d  a s  s, Set  W 3)a 
Report ~f the Examining Commission . . . , loc. c l t .  

k a t e m e n t  based on same sources appearing i n  foot- 
note No. 4. 
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t r ee less  p ra i r i e s  a lso  occupied the land which sloped toward 

the d e l t a  from the southwest, fraa the  Montezwna H i l l s ,  and 

from the westerly channel ridge plain. (Views of the t e r r a i n  

adjacent t o  the western apex of the d e l t a  are shown i n  

p la te  VI, p. 56.) 

The tult turned brown during the autumn and winter 

low-nater season.8 Indians s e t  it on f i r e  a8  an  adjunct t o  

h u n t ~ n g , ~  and the Argonauts burned it aa  a form of amusement 

on the  tedious Journey t o  Sacramento and S t o c ~ t o n . ~ ~  Set- 

t l e r s  continued the practice t o  f a c i l i t a t e  c lear ing the  land. 

campers' f i r e s  and the sparks r r m  steamers a l s o  touched off 

the conflagrations which came t o  be nearly annual occur- 

rences.'' Sometimes the smoke so  reduced v i s i b i l i t y  that 

navigation waa hampercd.12 The calms of smoke and ash  . 
darkened the  valley atmosphere by day, while a t  night the  

whole sky would seem t o  be i ~ l ~ n i n a t e d . ~ 3  

%ronise, op. cit., p. 314. 

gl'Early Tlmes," B, Sept. 14, 1872, p. 5. 

%heodore H. H l t t e l l ,  History of California (San 
Francisco: Pacific Press Pub. House and Occidental Pub. Co., 
1885)8 IV, 865. 

l l ~ l l l i a m  Ingraham Kip, The Earl  Da s of My Eplsco- 
( N ~ W  York: Thomas Whittaker, 1892): ~ . ~ 1 1 9 .  

12John Lealc, Recollections of' a Tule Sa i lo r   an 
Francisco: George ~ le ' lds ,  1939), p. 65. 

13Bayard Taylor, ~1  ora ado . . . 
Bentley, 1850), I, 73; J. M. Hutchlngs, 
C ~ r l o ~ i t y  i n  California (San Francisco: 
f ie ld ,  Pub., 1860 , p. 31; Johnson, a 
cone, h o  Years d California (chicago: 
1876), P. 112. 

(London: Richard 
Scenes of Wonder and 
Hutchings and Rosen- s., p. 111; Mary  
S. C. Grigge and Co., 





Since reclamation b e e n  i n  the del ta ,  the  a r e a l  

extent  of a l l  types o f ' n a t u r a l  vegetation has been s teadi ly  

reduced. Such tu le  a s  remains i s  res t r i c t ed  t o  watermy 

margins, overflowed t r ac t s ,  unreclabed i s l e t s ,  and sloughs 

and drainage di tches  within leveed d i s t r i c t s .  Willows, 

oaks, cottonwoods, masses of blackberry bushes, and varlous 

weed annuals a r e  found along the  outer  edge of many of the 

a r t i f i c i a l  levees In the San Joaquin par t  of the  delta.  

Undeveloped land outside of the levees often bears a dense 

growth of. brush and small t r e e s  above the frlxige o r  tules.  

Along the  outer  face of Sacramento River levees, and on the 

berms, there  a r e  formed willow thickets  and narrow groves 

of deciduous t r e e s  and bushes. Occasional c lus te r s  of t r e e s  

and shrubby vegetation a l s o  appear along sealed-off sloughs 

within reclaimed d i s t r i c t s .  I n  moat pa r t s  of the de l t a  the  

inner levee slopes a re  covered n i t h  weeds and grass (see 

Plate VII, p. 58).  The browsing of sheep is .  permitted on 

some levees but not where the s t ructures  adjoin government- 

maintained waterways. Denuded levees f ront ing upon these 

m j o r  navigable channels a r e  cleared and faced with riprap. 

The rock surface affords protection from wave erosion. 

Plants a r e  Uprooted t o  a l l a y  any poss ib i l i ty  of seepage 

entering and weakening the levee along the l i n e  of root  

cav i t i e s  (see  Plate M I I ,  p. 59). 



PLATE VII 

View toward the northeast, across South 
Fork of the Mokelumhe River and the New Hope 
District .  Staten Island is In  the fore- 
ground. Along the water, t u l e s  and d l l o w r  
are cormuon; evergreen oaks, grass, and wetd8 
occupy drier parts of  the levee. Fields 
contain barley stubble ( l ight ) ,  tamatoer 
(dark), a l fa l fa  (gray). 
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PLATE VIII 

Facing the Sacramento River 
levee with r iprap 

Before facing the area with rook the 
levee surface is  cleared and grubbed. Clus- 
t e r s  of vegetation a r e  preserved.where land- 
owners object t o  removal. Such groves 
frequently l i e  i n  f ron t  of the older homea. 
Two-story house appearing i n  center distance 
is on an a r t i f i c i a l  mound. 



C l l m t i c  conditions under which the de l t a ' s  vegeta- 

t ion and s o i l s  evolved are, or  approach, what 13. J.  uss sell 

designates a s  the  cool and dry swmner Mediterranean (Cab) 

of the ~ d p p e n  c l a s e ~ f i c a t i o n . ~  This climate i s  cooler than 

t o  the north o r  south because of the greater  exposure t o  the  

marine a i r  which funnels through Carquinez S t r a i t  and over 

Sulsun Bay. 

Extremes of temperature a r e  conditioned i n  winter 

and summer by t h e  presence of large  a reas  of i a t e r  within 

the delta,  a s  w e l l  as by the marine influence. I n  summer 

the humid air  crosses the de l t a  a s  s t i t f  westerly breezes. 

  hey a r e  sensed c lea r ly  a s  f a r  a s  12 t o  20 miles inland 

Prom the western apex of the delta.  This cool flow d i f f e r s  

from the flows t h a t  enter  the Central Valley over land sur- 

faces t o  the  north and south because i t  has been affected 

by l i t t l e  adiabat ic  heating and by l i t t l e  admixture with 

heated air.15 The winter developnent of tu la  or  radla t lon 

fog is f a c i l i t a t e d  by the re la t ive ly  high atmospheric hwnid- 

ity. 

Ki l l ing f r o s t s  may be expected t o  set I n  batmen 

November 28 and December 10; the l a s t  f r o s t s  f o r  the season 

14"~l lmates  of ~ a l i i o r n i a ,  " university o f  Celifornis 
Publications in Geography, 11 (Oct. 1926), p. 81. 

1 5 ~ ~ r a ~ e  R; Byers, "~ l rmmer  Sea Fogs of the Central 
California Coast, University of c ~ l i f o m i a  Publications i n  
* . O D P ~ Z ,  11185 (1930), P. 307. 
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geaerally occur between February 6 and 18. January temper- 

atures average near 45°~.r and July temperatures average 

around 75'~. Minimal readings of 13'~. t o  17OF. a r e  

rtcordtd, and maxim of 110~~.  t o  1 1 4 ~ ~ .  can be expected. 
16 

Precipitat ion amounts vary i n  the d i f ferent  pa r t s  of 

the delta.  I n  the  l ee  of the Mount Diablo Range about 10 

Inches of r a i n  f a l l s .  The average precipi ta t ion increases 

generally from there  t o  the north and northeast. ( ~ a p  10, 

p. 62, shows the dls t r lbut ion of seasonal p r e ~ i p i t a t i o n . ) ~ ~  

Cyclonic winter r a lns  account f o r  most of the de l t a  record, 

about 57 per cent of annual averages f a l l i n g  i n  the period 

December through February, and about 82 per cent November 

through Merch. (Table 1, p. 63, gives the mean monthly dis-  

t r ibut ion of precipi ta t ion f o r  the delta.) 

Precipitat ion i n  the de l t a  has not been aa significant 

a factor  In  natural  cover development a s  have been the preva- 

lence o r  high water tables and the frequency of floods. The 

character of the water l eve l s  has reaulted from Central 

l l e y  runoff and t i d a l  f luctuations.  Neither is r a i n f a l l  

the c r i t i c a l  fac tor  i n  the growing of winter f i e l d  crops 

that  it is  elsewhere i n  California; there always is  seepage 

om local  waterways t o  make up f o r  any ehortcoming i n  d e l t a  

16climate and Man, USDA Yearbook of  mic culture 
shington: 19411, PP. 783, 766. 787. 

'7san Joaquin Ccuntg Investigation, Plate 3, i s  the 
urce f o r  the map. 
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ra in fa l l .  I r r i g a t i o n  needs a r e  met from runoff delivered by 

Central Valley r i v e r  systems. I n  one respect, the amount of 

winter precipi ta t ion i s  important t o  de l t a  farmers because 

of i t s  leaching e f fec t  upon the Sa l t s  which have accmulated 

i n  the s o i l  a s  a r e s u l t  of cu l tu ra l  practicer.  

Delta S o i l s  

S o i l s  i n  the lower Sacramento and San Joaquin valleys 

belong t o  the basin, a l l u v i a l ,  and ter race  series.  Delta. 

s o i l s  a r e  predominantly basin types, although a l l u v i a l  

se r i e s  occur on the natura l  levees. The basin a o i l s  have 

been subjected t o  frequent and prolonged flooding and a r e  

organic o r  mineral-organic i n  type. Even the fine-textured 

a l l u v i a l  s o i l s  contain higher percentages. of organic remains 

than do t h e i r  valley pla ins  equivalents. Delta a o i l s  range 

from s l i g h t l y  ac id  f o r  the  organlc basin aer ies  t o  neutra l  

with calcareous subsoil  f o r  the mineral se r i e s  of the natural: 

levees. l8 

1 8 ~ h e  e n t i r e  s o i l s  discussion is based primarily on 
Cosby, S o i l  Survey . . . . Other works consulted, some of 
which a r e  c i t e d  I n  the t ex t ,  are: S o i l  Surve of the Dixon 
Area, Callfornia &ereinafter  the name C s l i f o ~ n l a  w i l l  be 
'omitted Prom t i g l e s  c i t ed  i n  footnotes when it is deemed 
euperfluous f o r  t h i s  d i s s e r t a t i o g ,  by S. W. Cosby and E. J. 
Carpenter, USDA, Bur. of Chemistry and Soils ,  i n  coopera- 
t ion wlth the  Univ. o l  C a l i f .  Agricultural  Experiment Sta- 
tion, Se r i es  1931, No. 7 (washington: 1935); o i l  Survey 
Of the lodl Arez, by S. W. Cosby and 6. J. Ca&mter, USDA, 
Fm, of Chemistry and Soi ls ,  i n  cooperation with the Univ. 
Of C s l i i .  A g r i c .  Exper. Sta.. SerLes 1912, No. 14 (washim- 
ton: 1937); - so i l  ~ & v e  of the Suisun A k a ,  by E. J .  car-- 
 enter and s. w. cosby: usw, Bur. of Chemistry and Soi ls ,  
in  cooperation with the Univ. o r  c a l i f .  ~ g r i c .  Exper. Sta., 
Series 1930, No. 18 (~ashlngton:  1930); So i l  Survey of 



The high water t ab le  i n  the de l t a  fostered growth of 

hydrophytic cover and enabled plant  remains t o  accumulate a s  

a column of peat, the parent material  from which basin s o i l s  

a r e  derived. Weathering of the peat, a continuing process, 

has produced organic s o i l  ae r i e s  which a re  d i f fe ren t i a t ed  on 

the basis  of degree o r  a l t e r a t i ~ n . ~ ~  

The development of s o i l s  from peat o c c w e d  after  

reclamation. Wlth the removal of water trom the swamp, oxi- 

dation and other subaerial  processes of s o l 1  formation could 

function. The r a t e  of organic matter d is in tegra t ion is 

accelerated by s o i l  burning, cult ivation,  and manipulation 

Contra Costa Count , by E. J. Carpenter and S. W. Coaby, 
USDA, Bur. of chem!stry. and Soils ,  ln  cooperation wlth t h e .  
Univ. of Calif.  A r i c .  Exper. Sta., Ser ies  1933, No. 26 
(~ashington:  1939f; Sol). Survey of the Sacramento Area, by - ' 
.Ralph C. Cole, USII~.#opera- 
t ion  With the Univ. of Calif .  A,gric. Exper. ~ t a . ,  ~ e t i e s  
1941, No. 11 (Washington: 1954) ; Soi l  Survey of the T m  
AMa, by Ralph C. Cole e t  al. ,  UsDix; B u n  of Plant Inciuafry. 
doils, and Anricultural  Ennineerina and S o i l  Conservation 
service,  i n  cooperatloion niEh the  6 i v .  o r  calif'. ~ g r l c .  
Exper. Sta., Ser ies  193'8, No. 5 (washington: 1943); S o i l  Sur- 
vey o r  the Woodland Area, by C. W. ~ a n n  e t  al. ,  USDA, Bur. of 
So i l s  (Washington: 1 9 1 n ;  S o i l  Survey of the Stockton Area, 
by John L. Retzer e t  al., USDA, A g r  c tura aesearch A n- 
i s t r a t ion ,  Bw. or-t Industry, .$ofis, aAd & w i c u l t Z i  
Engineering, i n  cooperation with the Univ. of calif'. Agric. 
Exper. Sta., Series 1939, No. 10 (Washington: 1951); S o i l s  
of Sacramento County, by #a l t e r  W. Weir, Univ. o r  c a l r  
Agric. Exper. Sta., Div. of So i l s  (Berkeleyr 1950); S o i l s  of' 
S2n Joaquin Countg, by Walter W. Weir, bniv. o f ' ca la f .  Agrlc. 
Exper. Sta., Div. of S o i l s  (Berkeley: 1952). 

l g ~ h e  genetic c l a s s i f i c a t i o n  of peat so i l s ,  a depar- 
ture  from the then accepted practice of s o i l  grouping, was 
introduced by the pedologist Stanley W. Cosby nho tubstan- 
t i a t ed  h i s  approach by work i n  the delta. Cosby, The Cali- 
fornia Peat Landsf' (Seminar Rejmrt, So i l  Tefhnoloff 104, 
University of California, O c t .  18, 1934); Peat 3011s of 
California" (MS. NOV, 21, 1934; i n  cosby's f l l e s ) .  



of f i e l d  water  tab les .  50 th  t h e  burning and sub - i r r i ga t ion  

r e s u l t  i n  an accumulation of mineral s a l t s  near the s o i l  

surface.  Collect ively,  the  c u l t u r a l  disturbances of t he  

s o i l  and the f l uc tua t ion  of water  l e v e l s  keep the s o i l  

p r o f i l e s  youthful  .20 

Al luv ia l  s o i l s  were developed on the  ne tura l  l evees  

p r i o r  t o  reclamation, but  superimposition of a l l u v i a l  mte- 

r i a l  upon backswamp pea ts , a s  happened along the Sacramento 

a f t e r  the 1850'9, i s  i n  l a rge  measure a t t r i b u t a b l e  t o  the 

gold-mining debr i s  and eroded levee materials .  S o i l  oxida- 

t i o n  a l s o  increased the  volumetr ic  mineral content of s o i l s .  

I n  e i t h e r  the  case of deb r i s  depos i t ion  o r  oxidation i t  1s 

apparent t h a t  s o i l  development i n  t he  d e l t a  is a by-product 

of c u l t u r a l  a c t i v i t y .  Even wind eros ion ,  a f a c t o r  of some 

impbrtance i n  d e l t a  s o i l  formation, was inslgn2Picant u n t i l  

a f t e r  r e c l a m t i o n .  

Delta  S o i l  C l a s s i f i c a t i o n  

Delta  s o i l s ,  which range i n  composition from predonri- 

nant ly organic through predominantly mineral, a r e  c l a s s i f i e d  

i n t o  organic, mineral-organic, and mineral s e r i e s  (See 

Map 11, p. 67). al though they d l f f e r  f r o m  one another  

p h ~ s i c a l l ~ ~ ,  and although the re  is  some var ia t ion  i n  t h e i r  

s u i t a b i l i t y  f o r  p a r t i c u l a r  crops, t he  d e l t a  s o i l s  a r e  d i s -  

t inguishable a s  a group from the  v a l l e y  p la ins  s o i l s .  



%YR, 

SACRAMENTO- SAN JOAOUIN DELTA 

SOILS 
i. .- :,...%$.& .%x. Peat (Correra, Staten, Venice Series) 

flm Altered Peat (Epbcrt. Rabwfs S n i n )  

Iluvial-Or~onic (Ryde, Burns Series) 



The organic eo i l s ,  cal led the Roberts Family by 

cosbyr2' have a s  t h e i r  l e a s t  a l t e red  component the a rea l lp  

unimportant Correra peat. Also res t ing  on virgin subsoil 

is the f i n e r  textured, pa r t ly  a l t e red  Venice peaty muck. A 

fur ther  stage i n  a l t e r a t i o n  of OreBniC r a w  material is  recog- 

nized a s  Staten peaty muck, which gives evldence of some aub- 

s o i l  decomposition. Marked a l t e ra t ion  of topsoil  and subsoil  

and the admixture of some a l l u v i a l  s t r a t a  dist inguish th6 

Egbert so l l s .  These, l i k e  Staten,  Venice, and Correra soi la ,  

occupy naturally undralned a reas  a t  or  very near sea level. 

A l i t t l e  higher, Roberts muck is found. It has a mineralized 

surface so i l ;  moreover, soil-forming processes have pene- 

t ra ted  In to  the underlying lnineral substratun. Burns and 

Piper s o l l s  have had t h e i r  surface horizons so a l tered t h a t  

the organic matter almost has been destroyed; subsoils a n  

w l f  i td .  

The Ryde mlneral-organic ramily of s o i l s  evolved on 

levee backslopes and on the banks o r  small sloughs. Thelr 

position i a  intermediate between the organic solls of former 

backswamps and the mineral s o i l s  of natural levees. The 

Piper s e r i e s  a r e  s imi lar  i n  composition t o  the Rpde 

Is. 

~0lUnbla,  Sacramento, and Ramada s o i l s  a r e  mineral. 



The Sacramento 8011s developed i n  backemup areas where tur- 

bid flood water deposited a fine-textured overlay of a l l u v l ~ .  

The Ramada s o i l s  a r e  grouped with the Colmbia and Sacramento 

s o i l s  which they overl ie.  These reddish o r  yellow-reddish- 

brown soilir a r e  described f o r  the San Jo-.?uln levees south of 

Rough and Ready Ieland. They may be derived from material  

transported t o  the d e l t a  during the period of placer mining 

i n  the S ie r ra  Nevada foo th i l l s .  22 

organic Soi la  

Parcels or the  p rac t i ca l ly  unaltered Correra peat 

a r e  small and widely dis t r ibuted.  They l i e  a s  mecla lmed 

swamp i n  channels and i n  reclaimed tracta.  The dark, 

coarse, f ibrous  material i s  80 per cent organic. Tule 

remains predominate i n  the upper three f e e t  of the peat, 

but f ibrous  reed remnants comprise the bulk of the "buck- 

skin" material  beneath. 23 

Quacesaive developmental stages from the virgin peat 

a r e  the  Venice, Staten, Egbert, and Roberts series. The 

i i r a t  two ae r i es  a r e  centra l ly  located; the Egbert and 

Roberts s e r i e s  a r e  peripheral. Theee acid s o i l s  a r e  about 

40 t o  50 per cent organic In  content. Their capacity for 

moisture re ten t ion  is high; t h e i r  permeable nature pennitr 

2 2 ~ e t z e r  st al., OP. c i t . ,  pp. 76, 103. 



water t o  move l a t e r a l l y  and downward with ease. But the 

s o i l s  have a low c a p i l l a r i t y  and a r e  drought-susceptible when 

ground-water l eve l s  a r e  lower than three f e e t  from the s o i l  

s ~ r f a c e . * ~  Uhen dry, the surface materials  a r e  prone t o  r ind 

erosion. Subsoil r e s t s  on the  massive and comparatively 

ltnpervious l i g h t  gray o r  l i g h t  bluish-gray mlneral substratum 

or  the delta.  

Broadly, the proportion of organic matter i n  the basin 

s o i l s  decreases a s  island o r  d e l t a  marglns a r e  approached. 

The nature of a l l u v i a l  deposit ion and mineralization of s o l l a  

through oxidation, and the narrow ver t i ca l  development of 

peat t h a t  occurs toward the d e l t a  periphery, both a r e  respon- 

s i b l e  f o r  the phenomenon. Although a l l  of the organic s o i l s  

a r e  undergoing a l t e ra t ion ,  it is 13 the  shallow Egbert s e r i e s  

tha t  change is most noticeable. The areas o r  t h i s  s e r i e s  . 

mapped fo r  the Cache Slough vicinity25 20 years ago now con- 

t a i n  only 6 t o  8 per cent organic matter.   he shallow-phase 

Egbert ser ies ,  which occupies a zone between Sta ten  and 

Rough and Ready islands, along the  eastern s ide  of the delta,  



There have been comparable changes t o  the south, where Burns 

and Sacramento 8011s adjoin, m d  t o  the north, where Ryde and 

Seoramento s o i l s  merge with the  Egbert series.  

Mineral-organic So i l s  

The mapped mineral-organic s o i l s  contain up t o  30 per 

cent organic matter. Among these s o i l s  ttie Ryde s e r i e s  Is 

a rea l ly  the  most important. Burns and Piper se r i e s  a r e  

highly localized. 

Ryde s o l l s  were iden t i f i ed  with the Sacramento s e r i e s  

i n  e a r l y  s t u d ~ e s . ~  They a r e  loose and permeable s o i l s  whioh 

evolved a t  elevations and locat ions  intermediate t o  the  mln- 

era1 and the organic soi ls .  A s  a ru le ,  the Ryde s o i l s  

abruptly overl ie organic mater ia ls  which a r e  c lass i f ied  i n  

the Egbert series.28 The nature and location of t h i a  s e r i e s  

suggest plant  a c c \ ~ ~ ~ u l a t l o n  and overflow deposit Ion. 

Burns clay loam is  a low ridge and minor elevation 

s o i l  o r  about 20 per cent organlc content, well decomposed: 

it 1s found chiefly i n  the San Joaquin portion of the  del ta .  

Cosby repor t s  an or ig inal  covering of peat. The well-drained 

s i tua t ion  of this ser ies ,  plus i t s  reduced organic content, 

suggest a grouping with the  Ryde s e r i e s  a s  a t r ans i t iona l  

Soil between the mineral and organic series.  29 

- - - - - - - -- - - 

%etzer e t  al., OP. ci t . ,  p. 81. 

%Osby, s o i l  survey . . . , p. q. 

"E., pp. 23-25; Cole, op. cit., p. 27. 



Piper s o i l s  a re  associated with low sandy mounds and 

ridges tha t  "have a roughly aeolian configuration and appear 

t o  represent a comparatively recent emergence of dunes and 

similar wind-modified bodies of sands . . . ."3' Upper zones 

of the pervious and loose s o i l s  show an organfc content of 

l e s s  than 15 per cent. The presence of soluble s a l t s  and a 

re la t ively  low water-holding capacity reduce t h e i r  a t t r ac -  

t ion f o r  cul t ivat ion,  but the eleva'tion of these pieces of 

land has made them a t t r ac t ive  f o r  barn and house s i t e s .  

Mineral Soila 

The mineral s o i l s  of the del ta ,  the azonal C~lumnnbla 

and Sacramento ser ies ,  a r e  water-deposited,31 They are the  

natural levee and basin margin s o i l s  upon which the first 

white s e t t l e r s  of the  del ta  gaMened. 

Columbia s o l l s  a r e  l igh t  t o  medim textured, loose, 

and permeable. They contain moderate quant i t ies  of organic 

matter ( l e s s  than 5 per cent) and i n  reaction a re  neutral  t o  

s l igh t ly  acid. Along the r i v e r s  they generally r e s t  upon 

mineral substrata; same areas of the s e r i e s  represent man- 

t l e s  of alluvium wfiich have buried organic s o i l  and the 

other mineral aeries.  The evidence i s  quite strong tha t  

the Columbia s o i l s  a r e  recent I n  development and probably 

31~he R a m a d a  series,  sometimes c lass i i i ed  a s  Columbia 
soils ,  a r e  so mapped and discussed here. 



take much of t h e i r  mineral character  from trensported hydrau- 

l i c  mining waste.32 Brannan, Sherman, and Qrand islands 

exhibit par t icular ly  extensive d i s t r ibu t ions  of the so i l s ,  

a r e su l t  of Yolo Basin water, the constricted r ive r  channel, 

and of breached a r t i f i c i a l  levees. 

The Sacramento s o i l s  a r e  fine-textured and somewhat 

bumpy o r  cloddy. Members of the  s e r i e s  occering i n  the 

delta d i f f e r  from t h e i r  counterparts elsewhere i n  California 

i n  that  they contain more organic material  and a re  more acid 

In reaction. These s l igh t ly  basic o r  neutral  s o i l s  contain 

about 10 per cent of well-decomposed organic material. On 

the Z d t a  periphery these basin s o i l s  a r e  t rans i t ional  

between organic and valley plains so i l s .  When marginal t o  

the plains they a r e  bet ter  suited t o  pasture and small 

grain; where there  is a gradation i n t o  a more organic mate- 

r i a l  the Sacramento se r i e s  a r e  su i t ab le  f o r  a wide variety 

of f i e l d  crops. 

Experience of s e t t l e r s  with the Sacramento se r i e s  

began along the Sacramento a t  and above Orand Island, where 

garden end general fanning had an ea r ly  s t a r t .  A t  l e a s t  one 

contemporary recognized in l860 t h a t  the  "tule" eas t  of the 

r ive r  was being transformud rapidly from "muck-beds" t o  

a l luv ia l  bottoms by an annual deposition of "sluln" trans- 

ported from the mining d i s t r i c t s .  33 . 

3 3 ~  B i l s o n  F l i n g ,  "~eclamatiorl of Tule ~ands , "  
California Cu2turist, 111 (sept .  1860), p. 111. 



S o i l  Conservation 

Although periodic a l luvia t ion occurred on reclaimed 

lands, the more widespread and pers is tent  f o m  of s o i l  and 

topographic a l t e r a t i o n  m s  and Is subsidence. Almost from 

the e a r l i e s t  a t t enp t s  a t  reclamation, s e t t l e r s  recognized 

tha t  levees and s o i l s  l o s t  volume with time. Oxidation and 

wind erosion, par t icular ly ,  and shrinkage and compaction a r e  

Involved i n  the subsidence (see Plate I X ,  p. 75). Dissipa- 

t i o n  of the organic matter is  a n  especia l ly  serious s i t u a t i e n  

because the parent material,  peat, is  a non-regenerative 

resource. Assuming no public aid,  it is conceivable t h a t  

the exhausting peat w i l l  cause land t o  subside t o  the point 

where drainage and levee maintenance cos ts  w i l l  make con- 

tinued operatlons impracticable. 

The f i r a t  methodical Investigations of subsidence 

wen undertaken i n  1922. Lower Jones Tract and Bacon and 

Mildred islands were selected t o  t e s t  the prevailing bel iefs  

that compaction by heavy farm equipmtnt was a cause of sub- 

sidence and tha t  

tim.34 

The study 

minor f ac to r s  i n  

the  r a t e  of compaction decreased with 

revealed tha t  comp?&ion and shrinkage were 

subsidence. sipking of the iand was dir -  

covered t o  be Inversely re la ted  t o  time elapsed since recla- 

mation was first undertaken. The newest land subsided most. 

3 4 ~ a l t e r  W. weir, "~ubsidence of P la t  ~ s n d s  of the 
Sacrwento-San Joaquln Delta, California, Hilgardia, a( 
f June l950), PP. 43-44. 





~y 1848, when the three t r a c t s  were depressed to  betueen 10 

and 11 f e e t  below sea level ,  the area  a s  a whole was meaaured 

t o  be subsiding a t  a r a t e  of 0.25 t o  0.30 fee t  per year. 35 

Measurements made i n  1955 revealed t h a t  the average annual 

subsidence had decreased. The 33-yeer average on the Lower 

Jones Tract  was 0.21 fee t ;  it was 0.27 f e e t  on Bacon Island 

(19-year average) ; and 0.28 f e e t  on Mildred Island (14-year 

average). 36 

Oxidation, the process by which organic matter is 

decomposed, 1s the chief cause of subsidence. It operates 

i n  a l l  materiala that '  l i e  above the  water table. The r a t e  

of transiormatlon increases with t i l l a g e ;  when f i r e  1s 

employed the  change Is sudden. (A full  discussion o r  the  

ro le  o r  f i r e  i n  agr icul ture  occurs i n  Chapter XII;) Fire  

ws the cheapest and most ef fec t ive  means of breaking the 

tough t u l 8  sod before mechanized farm equipnent was lntro- 

duced, and accidenta l  and in ten t iona l  burning8 o r  broken 

s o i l  have been , c o m n  occurrences f o r  60 o r  75 years (see 

Plate X, p. 77). It appears t h a t  burning the s o i l  a s  a 

regular cu l tu ra l  practice, especia l ly  associated with potato 

lng, developed by the first decade or  t h i s  century. 

very peat t r a c t  i n  the de l t a  has been burned a t  l eas t  once. 

mnonly it is  the upper three  t o  r i v e  inches of s o i l  In 

3 5 ~ . ,  pp. 47-48. 

3%he recent measurements were secured from Alan 
lton; interview or  Feb, 25, 1957. 



PLATE X 

A reminder t o  motorists that peat so i l8  
are inflam!nable (Bouldin Island). Crop is  
sugar beets. 



individual f i e l d s  which I s  so t rea ted once every 5 o r  10 

years. While sentiment against  the practice was strong I n  

the 1930'8, the World War 11 demand f o r  potatoes and sugar 

beets led  t o  increased frequency or  burns. Since the war 

many owners and operators have given it up, but an average 

of about 500 acres a year is  s t i l l  ignited. Mandeville, 

Bacon. McDonald, and Bouldin is lands  and the Bishop Tract 

a r e  the usual d i s t r i c t s  where f l r e  l a  used a8 a cul tura l  

tool. 37 

The s o i l  destruction and subsidence tha t  r e su l t  from 

burning a r c  accepted a s  the price of' remunerative agricul-  

ture. Ash produces fine-looking potato crops. Benefits 

ascribed t o  the practice a r e  tha t  It controls weeds, f e r t l -  

l i z e s  the  soi ls ,  and f a c i l i t a t e s  seedbed preparation. How- 

ever, weeds and pes ts  can survive the shallow s o i l  f1res.3~ 

Per t i l l za t ion  and seedbed preparation by burning lead t o  

s a l t  accunulatlon and wind erosion. 

Wind eroslon, the second major causative agent of 

subsidence, was estimated by Weir t o  remove a s  much a s  ont- 

quarter  t o  one-half inch o r  peat dust and ashes annually.39 

The d r y  cushion-like surface of ormnic  s o i l s  releasea dust  

j f ~ e i r ,  loc. cit. ,  pp. 52-53; walter W. weir, "peat 
Lands of the Delta." California A icul ture ,  I11 (July 1949), 
P. 6; Doyle Loman Roberts, "A H i s &  of the  Reclamation of 
the Delta Lands of California" (unpublished Master's thaals, 
Dept. of History, College of the Pacific, l95l) ,  p. 94. 

38Weir, "~ubsidence or Peat Lands . . . ," loc. c i t .  

3 9 ~ . ,  p. 53. 



puffs with evc!ry step; moving agr icul tura l  equipment may be 

concealed i n  the billowin& envelopes of dust which it ac t i -  

vates. Spira ls  of dust devi ls  a r e  common dry-season sights, 

and ro l l ing  waves of dust  may sweep toward Stockton or  the 

south during pa r t i cu la r ly  strong spring winds.40 The dust 

is a skin i r r i t a n t  t h a t  readi ly  penetrates clothlng and 

shoes. It is  damaging t o  machinery. 

The lands most susceptible t o  the ea r ly  dry-season 

wind erosion a re  the  powdery, completely bare, producing 

asparagus f i e l d s  i n  the San Joaquin delta.  This type of lan4 

use i n  the centra l  and southern de l t a  expanded considerably 

a f t e r  World War 11, and extension o r  the asparagus acreage 

was paralleled by outcr ies  i n  Stockton f o r  dust control. 

Effective April  1, 1955, loca l  businessmen and off i -  

c i a l s  succeeded in obtaining the  appointment of a University 

of California Coordinator o r  Peat S o i l  Conservation and Dust 

Abatement. The coordinator, together with loca l  operators 

and the Agricultural  Extension Servlce, i s  experimenting 

wi$h dust abatement techniques. Inter-row planting of barley 

in the asparagus f i e l d s  and watering Pram large  fixed 

4 0 ~ u r i n g  a f l i g h t  over the  San Joaquin Valley o n .  
April 1, 1957, a Navy p i l o t  traced a cloud of red dust from 
Bakersfield t o  the del ta .  Although some dust was added to  
a e  cloud from sources south of the  delta,  the p i lo t ,  Lt. 
Wen Henry Oberg, f irmly s t a t e s  tha t  the peat is lands were 
the principel dust source. The dust was seen t o  r i s e  from 
the del ta  with a gentle slope of 15 t o  a degrees t o  1,000 
feet, where it leveled off .  ~t times the valley f loor  
Could not be seen through the cloud; a t  800 f e e t  elevation 
horizontal v i s i b i l i t y  i n  the cloud was limited t o  one- 
quarter of a mile. 



tion. cover crops, chemical s o i l  s t ab i l i ze r s ,  windbreaks, 

and new cult ivation techniques a re  being t r i e d  also. For 

i ts  long-run objective, the investigation seeks a s table  form 

section of del ta  Islands, increaees crop production c h t e  i n  

several ways. Ditches must be deepened periodically t o  con- 

duct surplus water from i s l and  centers  t o  the  sumps located 

immediately inside of the a r t i f i c i a l  levees. Power consump- 

is i l lus t ra ted  by the Shenan 1sland experience. In  building 

e f i r s t  system of levees (1869), 30 tidemte-equipped open 

me's were emplaced t o  control the  flow of i r r iga t ion  and 

w sea level. I r r iga t ion  1s by gravity but excess water 

be l i f t e d  10 or  15 f e e t  t o  reach sea level ,  and 

42"~fieI+man Island Improvements, " Mining and Sclen- 
May 22, 1869, p. 330 (here inaf ter  ci ted a s  

00667 



addit ional  l i f t  is  required t o  get the water over the levees. 

(see Map 12, p. 82, which shows the nature of r e l i e f  and 

i r r iga t ion  and drainage system on Sherman ~ s l a n d . )  The grow- 

ing d i f f e r e n t i a l  between water levels  on e i t h e r  side of the 

levees r e s u l t s  i n  added pressures, which Increase seepage. 43 

More nater  must be removed from the is lands  t o  keep them 

productive. Subsidence accounts f o r  much of the expense 

of recovering flooded t r ac t s .  New reclamations could be 

drained by gravity almost inmediately a f t e r  levee breaks; 

the present below sea l eve l  basins must be punped out. 44 

Such costs  and the expense of res tor ing levees and land 

Improvements have prevented the recovery of Franks Tract 

f r &  Its 1938 flooding.45 

There is a minor element problem I n  some of the de l t a  

soils .  A high molybdenum content, character ls t lo  of some 

s o i l s  derived from peat, is  detrimental t o  the health of 

livestock unless corrected. Zinc, manganese, and potash 

deficiencies a r e  corrected f o r  optimum growth of some 

crops . 46 

4 3 ~ e i r ,  ".Subsidence of Peat Lands . . . , I t  loc. cit. ,  
p. 54.- 

"better of William Q. w i g h t  t o  Jack Williams. 

4 5 ~ h e  t r a c t  18 not a t o t a l  loss. Appreciative sport8 
fishermen swarm over i t  i n  small boats. For some years peat 
has been dredged from the submerged t r a c t ,  processed nearby, 
and sold t o  garden supply houses of centra l  California. 

46~leming, loc. cl t . ;  Weir. "peat Lands of the ~ e l t a , ~  
loc. c i t  . 





I n  s p i t e  of t h e i r  deficiencies,  de l t a  s o i l s  a r e  over- 

whelmingly classed a s  Grade 1 o r  2, " ~ x c e l l e n t "  or  "~ood,  * 

i n  the S to r i e  Index. Such c lass i f i ca t ion  fac to r s  a s  p ro f i l e  

character is t ics ,  texture, and slope place the de l t a  s o i l s  

among the f i n e s t  of California. They d i f f e r  from the adja- 

cent valley pla ins  pedocals i n  t h a t  the  l a t t e r  a r e  r a ted  

predominantly Grade 3 or  4, "Pair" o r  "Poor." The dry  land 
. . 

s o i l s  a r e  apt  t o  be affected by adobe, claypan, o r  a l k a l i  

conditions. 47 

Delta land use is  intensive. Almost a l l  of the land 

i s  developed f o r  i r r igat ion;  it supports a variety of feed, 

food, and indus t r i a l  f i e l d  crops. The land use l a  d i s t i n c t  

from the surrounding valley plains pattern,  Natural and 

i r r iga ted  pasture and some dry-farmed grain characterize the  

adjacent p la ins  except f o r  town growth o r  

outwash s t r i p s  of Columbia and Sacramento 

intensively farmed 

so i l s .  

Pre-Gold Rush v i s i to r s  t o  the Central Valley invari- 

ably noted the abundance of game animals and birds i n  the* 

recorded observations of the fauna of plain8 end swamp. 

Charles ~ i l k e s ~ ~  was struck by the predominance of elk. 

4 7 ~ e i r ,  So i l s  of sacpamento county, pp. 4, 9; e., 
Soils  of San Joaquln Countg, pp. 6, 9. 





~t l e a s t  a s  f a r  aa the Wilkesl party was concerned, the fowl 

nacarcely claimed a t tent ion"  because e l k  and other large 

m a t  animals were so abundant. 53 

Gold Rush travelera noted thousands of antelope, elk, 

and horses on the massy: p la ins  which lay between t'he San 

joaquln River and the Mount Diablo ~ a n g e . ' ~  Elk and d l d  

c a t t l e  were common about what i s  the present a i t e  of Anti- 

o ~ h . ~ ~  Large herds of e l k  and deer frequented the Stockton 

vic in i ty  u n t i l  the flood of 1852 when "immense" numbers of 

them were trapped in stock cor ra l s  a f t e r  high water had 

forced them out of the t u l e ~ . ~ ~  Until tha t  time t h i s  

favored meat animal was hunted i n  the ear ly  morning as it 

grazed i n  bands of 40 or  '50 along the edge of the swamps. 

Sometimes native cowboys lassoed t h e i r  v i c t b s ,  but common4 

they were shot.57 E l k  and deer, as well a s  the occasional ... . 
grizzly, were shot along the ~ a c r a m e n t o , ~ ~  but Infrepuently, 

Judging Tram t ravelers '  accounts. Possibly Sutter 'a  hupters 

had t h i ~ e d  out the herbivores i n  the v ic in i ty  and caused 

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

5 4 ~ r e d e r i ~ ~  3. Teggart (ed.4, " ~ h e ~ G o l d  Rush; Fatract. 
from the Diary of C. S. Lyman, 164 -1849, California H i s t .  
sot., ~ u a r t e r l g ,  11 (oct. 1923). p. 200. 

551llustrations of Contra Costa Co., . . . , loc. c i t .  

56~inkham, op. cit. ,  p. 22. 



the survivors t o  r e t r e a t  t o  the seclusion of swamp and valley 

plains nargins away from traveled routes. B l g  game flour-  

ished t o  the west of the San Joaquin River un t i l  the middle 

1 8 6 0 ' ~ ~  when drought and hunters gained the upper hand. 59 

~y 1870 only remnant bands of antelope remained on the 

plains.60 A few elk  s t i l l  occupied wec la imed  lands i n  the 

del ta  aa l a t e  a s  1874.~' It is doubtful t h a t  any or  the 

large game anlnrals survived the devastating flood of 1878. 

Lesser mammals of the d e l t a  and bottomlands were the 

golden beaver, r i v e r  o t t e r ,  raccoon, and mink. Coyotes, 

badgers, skunks, ground squir re ls ,  gophers, cot tonta i ls ,  and 

jack rabbits  were more a t  home on the d r i e r  peripherier, 

although they were mentioned a s  being i n  the t u l e  area.62 

5 g ~ u n t  ing antelope was a more complicated exercise 
than the term implies. One expedition, described i n  1864, 
affords an idea of how a hunt was conducted. A party o r  41 
horsemen divided i n t o  four groups, each of wimiich proceeded 
westward across the plain. The groups were spaced a t  thne-  
mile intervals.  The wing divisions fanned out toward the 
h i l l s ,  then circled back toward the center. I n  the space of 
two and a half hours of chase perhaps t b e e  o r  s i x  antelope 
would be shot down or  captured. The l a t t e r  outcome was pos- 
s ib le  when the quarry became exhausted from the chase carried 
out by a suc~ess ion  of horsemen.  reat at Antelope Hunt on-the 
San Joaquin, loc. c i t .  

6 0 ~ n  I l lus t ra ted  History of San Joaguin Countg, 
P. 217. 

"charles Nordhof f ,  Northern Californie, Oregon and 
the Sandwich Islands (New York: Harper and Bros, 1874), 
P- 133. 



Geese, ducks, cranes, doves, and quail  were The 

hunters who preyed upon them became themselves preys of " a l l  

the mosquitoes i n  California. ,164 

Such native land animals a s  survived the 1878 flood 

soon disappeared from the del ta .  Subsequent inundations and 

the maintenance of channels and di tches  created ba r r i e r s  t o  

migration and repopulation. The various aquatic game bi rds  

cornon t o  the del ta  afforded f i n e  comnerclal or  amateur 

hunting i n  the early twentieth century. Duck ponds and - 
stocked pheasant preserves s t i l l  draw the sportsman. Tho 

smaller a q t i t i c  mammals, and the mope recently Introduced 

muskrat, Survive i n  the de l t a  i n  s p i t e  of the inroads made 

by hunters, trappers, and levee builders. 

63~eggar t ,   he  old ~ u s h  . . . ," loc. cit.;  Taylor, 
loc. cl t . ;  Schaetfer, o . c i t  p. 32; Samue C. pham, 
Notes of a Voyage t o  C'hi: via caw, Hart. Tozether n t h  
Scenes i n  E l  Dorado in the Years 1849-50 (Philadelphia: By 
the author, 1878), p. 233. 



PART TWO: THE DELTA BEFORE RECULMATION 

P 
il CHAPTER I11 

5 .  6- EXPLORATION OF THE DELTA 

f 
To the Spanish and the ear ly  Californians the Sacra- 

mento-San Joaquin Delta was a communications barrier .  The 

e a r l i e s t  a r r i v a l s  by land considered it t o  be an extension 

of the moatlike greater  San Francisco Bay, and a s  d i f f i c u l t  

t o  cross. They generally avoided it f o r  tha t  reason, even 

a f t e r  the outl ines of the de l t a  waterways end i ts  dry periph- 

ery became known. The physically d i f f i c u l t  task of crossing 

a slough-fretted, flood-prone, t i d a l  swamp discouraged 

t r ans i t .  Also, expeditions could ant ic ipate  a hos t i l e  recep- 

t ion from the renegade Christian and other Indians who had 

refuge In  the delta. 

Preliminary Discoveries, 1772-76 

The f i r s t  documented account of the discovery of the 

by Europeans was that  of a party of 16 led by Captain 

FageB, which had come from the south In  1772 t o  explore 
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Drake's my.' En route t o  the bay the group ski r ted  the 

eastern shores of San Francisco and San Pablo bays (see 

mp 4, p. 9). Prom Carquinez S t r a i t  they proceeded toward 

the i n t e r i o r  u n t i l  the broader expanse of Suisun Bay was 

reached. The eastward prolongation of the water ba r r i e r  

discouraged Pages, who redirected the route of the party 

southeast i n  the d i rec t ion of' Mount Diablo. Prom a spur of 

t h i s  landmark the explorers were able  t o  see the i n t e r i o r  

extent of the  water body which had checked t h e i r  plans. 2 

Suisun Bay was seen t o  be the terminus of two large  

r ivers ,  each of which had a breadth of one one-quarter 

league .3 The southern r i v e r  displayed a winding, braiding 

pat tern  i n  i ts  course toward junction with the bay. Where 

the unlon of r i v e r s  occurred there was a s izable  island. 

Beyond, "the land opened Into  a great  p la in  a s  level  a 8  the  

Descending t o  the  north, the party is believed t o  



of the  present Antioch (see Map 13, p. 91). The stream (now 

the San ~ o a q u l n )  was named the Sari Francisco i n  honor of the  

patron who would "intercede with H i s  Divine Majesty fo r  the  

conversion of a l l  the Immense body of heathen that  no doubt 

must be on the banks of' the great  stream, which It seem8 

must be the larges t  tha t  has been discovered i n  New  pain."^ 
Fages and Father Crespl then returned t o  Monterey. 

passing t o  the west or  Mount Diablo, through a portion o r  

the Livermore Valley, and sou thwes twa~  over Mission Pass 

in to  the southern part  or the San Francisco Bay lowlands, 6 

Their v i s i t  t o  the ou t fa l l  of the  San Joaquln River was 

repeated during the s m e r  by small punitive expeditions 

seeking a party of deserters from Monterey, which was trapped 

about 14 leagues above the r i v e r  mouth, 7 

A water-borne counterpart t o  the land explorations of  

the de l t a  v ic in i ty  was made i n  1775 by a subordinate leader  

Juan de Ayah 's  San Francisco Bay chart ing expedition. 

headward shcallng of fresh-water Ensenada de l  Santo 

ngel ( ~ u i s u n  Bay) was noted. The broader of its a f f luen t8  

entered, but movement along the  southern waterway was s o  

upted by bare that  i t  was deemed unnavigable. The 

, christened the San Juan Fautista,  was the same which 

been called the San Francisco by the Fages party. 8 



MAP 13 
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I n  the year following the charting expedition. Lieu- 

tenant Colonel Juan Bautista de Anza and Padre Pedro Font 

re-explored much of the t e r ra in  v is i ted  by Fages and &eapl 

i n  1772. The many-branched de l t a i c  r ive r s  and the low, long, 

and narrow islands were remarked upon. Padre Font was so 

impressed by the plains that  he "never expected t o  see 

another horlzon with so extended a view."9 H i s  party pene- 

t r a t e d  about 20 miles along the western edge of the swamps. 

Shortly a f t e r  AnZa l e f t  the San Joaquin de l t a  the 

expedition of Jose Joaquin Moraga s e t  out f o r  the same des- 

t i n a t i o n  by traveling d i rec t ly  overland from the southern 

t i p  of San Francisco Bay. The Moraga party apparently 

reached the  r i v e r  a t  a point two o r  three days' march t o  

the southeast of Ant loch, f rus t ra t ing  the scheduled rendez- 

vous near the  present t o m  with the water-borne expedition 

of Francleco Quiros. Without freah supplies Qulros had t o  

l i m i t  h i s  waterways survey t o  a mapping of the lower San 

Joapuin t o  about False ~ i v e r . ~ ~  I n  November and December 

of 1776 another party entered the del ta ,  crossing the Rio 

d e l  Pescadero (old  River), the San Francisco Javier (Middle 

River), a n d  the San Miguel ( s t i l l  another name Por the San 

Joaquin). It reported that  nowhere between the channel8 

were t r e e s  t o  be seen.'' However, the party appears t o  have 

g ~ e r b e r t  Eugene Bolton, Font's Complete Diary; a 
Chronicle of the found in^ of San Francisco Berkeley: 
Univ. of Cal i f .  Press, 1933). pp. 380, 31ir(j86. 

locut ter ,  op. ci t . ,  p. 25. 



entered a wooded area a t  

Pa sion ( ~ a l a v e r a s  RI ver) 

Compara t i ve 

Nearly 25 years elapsed before a k i j o r  exploring 

l eas t  by the time the Rio de l a  

was reached. 12 

party again penetrated the delta.  There may have been recon- 

naissance o r  punitive forays during the interim but there  is  

v i r tua l ly  no confirmation of such a c t i v i t y  save f o r  a mar- 

ginal  v i s i t  by the small vessels of Francisco Eliza i n  1795, 

and an expedition which may have penetrated t o  the Sacramento 

River i n  1798 o r  1799.13 

The Spaniards' preoccupation w i t h  consolidating t h e i r  

position i n  the immediate ~ i ~ i n i t ~  of San Francisco Bay 

t apparently accounted f o r  the comparative inac t iv i ty  i n  the  

in ter ior .  Among the problems they had t o  cope with were the 

escape of n g b e r s  of neophytes, disappearance of unbaptized 



which, by 1804-6, rendered the t e r ra in  between San Francisco 

my and the d e l t a  unsafe a s  an Indian refuge area. 15 

The right-bank country of the San Joaquin was barely 

known t o  the Spanlah pr ior  t o  1806.16 Indian fugi t ives  

retreated there  and in to  the delta.17 

~ i s s i o n - s i t e  Reconnaissance, 1806-12 

Between 1806 and 1812 the Spanish misslonariea made 

several reconnalssance expeditions i n t o  the  Central Valley. 

They i e r e  looking f o r  sui table  mls'sion s i t e s  i n  the areas  t o  

wfiich the Indians had withdrawn. The f i r s t  expedition, led 

by Ensign Oabriel Moraga and Padre Munoz, departed from San 

Juan Bautista Mission, named and crossed the  San Joaquin 

~ i v e r , ?  and continued northward t o  the  Calaveras River. 19 

Moraga vis i ted  the  de l t a  v ic in i ty  again i n  September 

S 0 8 .  H i s  party went overland from San Jose t o  Old River, 

followed the San Joapuln southward, forded It and vis i ted  the 

16~hotnas C. Russell (ed. and trans.),  Lan sdorff s 
~ & a t l Y e  or  the Reranov voyage t o  Nueva c a l i e ~ b   an Francisco: By the editor,  l s q ) ,  p. 118. 

'?cutter, o P; cit . ,  pp. 83, 94. m e  r i v e r  and the 
Valley were ap t  to. e referred t o  then a s  the Tulare. 



lower Stanislaus and CalaveraS r ivers .  Then the g o u p  pene- 

t ra ted  the Sacramento Valley t o  the Marysville Buttes area 

before returning t o  explore the de l t a  uargin between the 

Mokelumne and Stanislaus r ivers .  No sui table  mission s i t e s  

were found near the delta.  20 

In  August-October 1810, Moraga and Father Jose viader 

surveyed the  plains t o  the southwest of the del ta  f o r  possible 

mission s i t e s ,  with no success.21 In  the f a l l  of 1811, 

pather &on Abella engaged i n  a similar  mission, sa i l ing  in 

two or  three  small boat8 up the Old River and l a t o  the main 

channel of the San Joaquin, then downstream u n t i l  Sevenmile 

slough was reached. The l a t t e r  was followed t o  i t s  junction 

with Threemile Slough; and t h i s  was traced t o  the present 

Sacramento River. The main stream was followed on the 

return t o  Suisun Bay. I n  the l a t t e r  part  of the voyage, 

several large  vi l lages  were seen along the shores, suggesting 

the poss ibl i ty  of establishing a mission i n  the areae2* ' 

The essen t i a l ly  peaceful exploratory work of the 

period 1806-11 did much t o  extend the findings recorded by 

discovery work conducted between 1772 and 1776. Aside from 

this,  the Spaniards mined nothing from the ef for t .  The con- 

templated i n t e r i o r  missions f a i l e d  to  materialize, and with 

.2%utter, op. cit., pp. 121-35. 



them the hope of establishing pesceful r e l a t ions  with Central 

Valley Indians through the s t ab i l i z ing  e f f e c t s  of miseion 

settlements. 

I Frontier  Warfare, 1813-45 

erent  course f o r  the next q u r t e r  of a century. Spanish 

expeditions assmed the  character of purely mi l i t a ry  cam- 

paigns designed t o  capture fugit ives and t o  punish malefac- 

tors.  One such foray occurred In the f a l l  of 1813 when 

Sergeant Frznclsco Soto sai led t o  the northern end of Andrua 

Island w i t h  troops and convert aux i l i a r i e s  in  the hope of 

making a surpr ise  a t tack upon a large force of Indiana 

realding there. I n  l a t e  1815 or  ear ly  1816 punit ive expedi- 

t ions lashed a t  a v i l lage  which stood i n  the  v ic in i ty  of the 

present Coll inavil le.  23 

A strong party sa i led  from San Francisco f o r  the Sac- 

ramento River on May 13, 1817 wlth punitive and exploratory 

objectives. ' 1t was led by Luis A r y e l l o  and Fathers Ranton 

Abella and Narclso Duran. The expedition camped t o  the 

south of Cache Slough, made a water reconnaissance of the 

shores or  the  t i d a i  baaln which i t  drained, and returned t o  

the Sacramento through what may have been S u t t e r  Slough. By 

May 20, the party had moved upstream t o  a point near o r  

'%utter, OP. c i t . ,  pp. 183-85, 187, 195. 
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north of the  present Freeport, where it reversed i t s  direc- 

tion. 24 

Riding w i t h  the current, the small armada sa i l ed  to  

the v ic ln i ty  of the present Courtland and camped. Then it 
+ .  

followed the  r i v e r  t o  the eas t  of Grand Island, negotiated 

e i t h e r  Tyler o r  Georgianna SloU&, and traced the North Pork 

of the Mokelumne t o  the San Joaquin. The party s p l i t  here. 

Argue110 s e t  off t o  f ind escaped Indians a id  t o  explore t h e  

in tercomect ing sloughs of the Sacramento and San Joaquln. 

The p r i e s t s  sa i led  toward a v i l l age  of f r iendly  Indians a t  

the s i t e  of the  present ~ t o c k t o n . ~ ~  Such a community was 

rare. The expedition usually found that Indian vi l lages  

were evacuated by a l l  residents but the aged and infirm 

before t h e i r  a r r iva l .  Between vi l lages  the navigators were 

confronted a t  "every turn" by armed warriors. 26 

With the  completion of the Argue110 expedition, the 

Spaniards had acquired a reasonably comprehensive knowledge' 

of the main d e l t a  waternays, and must have had a f a i r l y  c l e a r  

understanding of the nature and extent  of the snarnw area. 

24~bid . ,  pp. 187-94; Charles Edward Chapman (ed.), 
" ~ x p e d i t l ~ n  the Sacrament? and San Joaquin River8 i n  1817; 
Diary of Fray liarciao Duran, Academy of Pacific Coaat H i s -  
tory, Publications, I1 ( ~ e c .  1911), pp. 335-43. 

2 5 ~ h e  PassasIraas vil lage was vialted. Although he was 
not ce r t a in  t h a t  the  .name did not apply t o  a larger  group 
than the randier ia  alone, Schenck understood tha t  a v i l l age  



They had explored, i n  some cases during di f ferent  seasons, 

most or  the land areas  which a re  considered today t o  be 

within the Sacramento-San Joaquin Delta. Furthermore. Father 

Duran had concluded tha t  the f i r m  ground in the Freeport 

v ic in i ty  could be used a s  the s t a r t i n g  point f o r  the explora- 

t ion  of the S ie r ra  ~ e v a d a . q  

Well-armed boat par t ies  appear t o  have continued 

roundup v l s i t s  t o  the delta a t  l e a s t  i n t o  the  middle 1820'8. 

Bloodless excursions such a s  Arguello's seem t o  have been the  

exception. Forays by Indian converts unaccompanied by Euro- 

peans afforded the  opportunity t o  s e t t l e  t r i b a l  differences 

and t o  kidnap women and children. Supplementing these 

e f fo r t s  t o  Increase the baptized f lock and t o  overcome oppo- 

s i t i o n  was the c l e r i c a l  policy of s ta t ioning Christian 

Indians a t  i n t e r i o r  points, or  of permitting them t o  make 

periodic v i s i t s  with unconverted re la t ives  o r  f r iends  stlll 

in the in te r io r .  28 

Overland s o r t i e s  in to  the i n t e r i o r  were made on more 

occasions than a r e  recorded. Among the known campaigns was 

tha t  of' Sergeant Jose Sanchez, who l e f t  San Jose in ear ly  , 

October 1819 f o r  the purpose of recovering horses. A b a t t l e  

2 7 ~ . ,  p. 194. 

20~;,~. Beachey. Narrative of a Yo a e t o  the Paciflo 
and ~ e e r l n g  s S t r a i t  . . . London: HenryyC&burn and Richard 
sent y 3 ,. 11, 23-2 ; kgust c. mhr, The v i s i t  or  the 
Rur:k": % F ~ a n c i s c ~  In 1816, Stanford Univ. ~ubllcationon. 

i n  History, Economics, and Po l i t i ca l  Science, II:2 (Stanford 
univ. , Cal1t.r Stanford Univ. Press, 1932), P. 26. 



was fought a t  the Calaveras River crossing, near the present 

~ t o c k t o n . ~ ~  Similar clashes occurred near the Cosumnes i n  

1820 and i n  l a t e  1826.~' 

Spanish a c t i v i t y  upset the somewhat sedentary and non- 

warlike existence of the Indians. By the decade 1820-30 

the Indiana had c lea r ly  begun' t o  follow a policy of s t m n g  

resistance.  Able leaders arose among them. One, Estanislao, 

a former convert a t  the  San Jose Mission, demonstrated 

remarkable prowess i n  devising defensive tac t ics .  By f igh t -  

ing b a t t l e s  t o  inconclusive ends, he and h i s  contemporaries 

were able t o  maintaln ef fect ive  control of the trans-riverine 

areas. The Indian leader may even have contemplated aggrea- 

slve action;  the San Jose and Santa Clara missions a t t r ibu ted  

an Incipient  general revol t  t o  h i s  planning. To nip  the  

antlclpated uprising, Marlano Q. Vallejo led a strong expedi- 

tion, with cavalry and cannon, in to  the lower reaches of the  

Stanislaus River, and managed t o  force the Indians out o r  

prepared positions. The Vallejo party was cheated of what 

might have been a decisive victory when the Indians escaped 

under the cover of night  from t h e i r  second defensive posi- 

tion. 31 

jO1bid.; Beechey, op. ci t . ,  pp. 26-29; Bancroft, His- 
tory of' ~ ~ o r n i a ,  I11  an Francisco: The History Co., 
hb., 1 ~ 6 1 ,  p. 109. 

3'9. F. CookJ The Conflict between the Caltfornla 
Indian and White Civi‘lizatlon (Berkeley: ~ n i v .  of c a l i t .  
Press, 1943)s 11, 32, 33; Bancroft, loc. cit. ,  pp. 109, 110, 
112. 



The Vallelo campaign was a success t o  the extent  t h a t  

depredations against  miasion herds were ins ignif icant  i n  1830 

and 1831. By 1833 complaints had become more numerous. An 

era of intensive c a t t l e  and horse s t ea l ing  began. So seriour 

was the s i tuet ion i n  1836 tha t  the community of secularized 

San Jose petitioned the governor f o r  aid. I n  1839 santa 

Clara was raidedeg2 Sonoma, too, had l t e  troubles wlth raid- 

e r s  from the Sacramento Valley, among them the Indians of the 

Mokelumne River area. 33 

Numerous i n f o ~ a l  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 Wlled o r  captured f o r  farm labor were 

forced t o  disperse. Their mischief-making had passed i t s  

peak by 1845 and diminished rapidly t h e ~ w a f t e r . 3 ~  

Indian energies were dissipated by several  develop- 

ments in addit ion t o  the  iiar of a t t r i t i o n  carried on wlth 

the Californians . A s  elsewhere i n  the Americas, internecine 

f ight ing and the penetration of Anglo-American and other for- 

' eign elements, venereal disease, smallpox, and other epidemlc 

plagues took t h e i r  

3*~ook, OP. c i t . ,  pp. 5, 35. 

 ancro croft, History of California, I V  (san Francisco: 
The History CO., Pub., 1886), p. 72. 

34cook, OP. oi t . ,  PP. 5, 25. 36. 



TRAPPER EXPLOITATION OF THE DELTA 

The f i r s t  Anglo-Amedcans entered the  Sacramento- 

San Joaquln Delta a s  trappers of' beaver and fresh-water 

o t ter .  The a c t i v i t y  was pursued so intensively by these 

men, Hulsonls Bay Company trappers, and employees or de l t a  

v ic in i ty  land grantees tha t  the pel t ry  v i r tua l ly  nas ruined 

in  about 15 years. 

Jedediah Smith1 smDiscovery, 1827-28 

A t  about the  tlme that  the Central Valley Indians 

were developing formidable opposition t o  the  penetration 

of Spanish author i ty  i n t o  the in te r io r ,  the first of the 

American trapping pa r t i e s  from the Rocky Mountain area 

entered the great  lowland. The noted Jedediah Strong Smith 

opened the t r a i l  i n t o  the  San Jcaquin Valley from the south. 

H i s  party reached the Mokelurnne-Cosumnes r i v e r  v ic in i ty  i n  

m y  1827 and established'a base camp. There the  p r t y  

awaited the leader while Smith made the hazardous first 

crossing of the Sierra  Nevada and the centra l  Oreat Basin. 1 

l ~ h e  base camp s i t e  and the route across the Sierra  
Nevada are disputed. Cleland presumes the  Stanislaus River 



. The Smith party appears t o  have been peaceable i n  i ts  

conduct. Padre Duran of Mission San Jose charged tha t  it 

induced converts to  desert ,  an al legation which the local  

mi l i tary  commandant d i s c l a ~ m e d . ~  Nevertheless, the intrud- 

e r s  were recoy ized  a s  forerunners of a movement having the 

potential  f o r  much harm t o  the Spanish position i n  Califor- 

nia. 

I n  1828 Smith's company found the beavers p lent i fu l  

i n  the r i v e r  and del ta  swamps, but operations were hampered 

by high water and an inadequate supply of traps. Thereupon 

the party broke camp and, s k i r t i n g  the delta,  headed north. 

The journey through the Sacramento Valley and along the 

California north coast ended i n  a disastrous ambush i n  Ore- 

gon. Smith escaped, and reached the Hudson's Bay Company 

post a t  Fort Vancouver. H i s  repor ts  of the quantity and 

qual i ty  of the fu r s  t o  be obtained i n  California caused the 

Br i t i sh  company t o  take immediate action t o  expioit  the new 

area t o  have been selected, while Warner's recollections 
placed the camp on the American River. Schenck thought 
tha t  the camp might have been made near the Calaveras. 
Chaffee, however; has been able t o  document the Mokelumne- 
Cosumnes vic in i tv  a s  the s i t e  with contemorarv l e t t e r s .  - - - -  - - --. 

Robert m a s s  cleiand,  his ~eckless-Breed of Men, The 
Trappers and Fur Traders of the Southwest (New Yorkr Alfred 
A. Knopf, 19521, pp. 80-81; J. J. Wtrner, "~eminiscences of 
Early California from 1811 t o  1846. Historical  Society of 
Southern California, ~ u b i i c a t i o n s ~ ~ n ~  (1909), p. 183;- 
Schenck, loc. c i t  ., 3 ; veret t  Barker Chaffee, Jedediah 
Smith i n  C s l i f ~ r n i a " ~ ( d p : b l ~ s h e d  Master's thesis, Dept. of 
History, University of California, 1929)r p. 23. 

2 ~ a n c r o f t ,  History of California, 111, 156. 

ill 



fu r  area before American trappers could es tabl ish  competi- 

McLeod and Ogden Brigades, 1828-30 

The Hudson's Bay Coapany ins t ructed Peter S. Ogden t o  

take an expedition already planned f o r  the Snake River coun- 

t r y  southward through the Colorado River basin and i n t o  

California along Smith's route. A s  planned, t h i s  brigade 

was t o  reach and t r a p  along the San Joaquin River before 

Smith could assemble a group of Mountain Men and return t o  

the valley. Meanwhile, the "southern Partyw s e t  out from 

Fort Vancouver f o r  t h e  south. It was t o  r e t r i eve  Smith's 

l o s t  p e l t s  and t o  r e t race  h i s  path i n t o  the Sacramento Val- 

ley .4 

The "southern Party, " under Alexander Roderick McLeod, 

conducted i t s  foray i n  1828-29. It spent most of the s m e r  

of 1829 i n  the  Sacramento but proceeded a s  f a r  south 

a s  ~ t o c k t o n . ~  The trappers discovered tha t  Smith's reports  

of the beaver t o  be found had not been exaggerated. 7 

) ~ l e l a n d ,  op. c l t . ,  pp. 101-2; *!Ice Bay Maloney, 
"John Work of the Hudson's Bay Company, Calif.  H l s t .  Soc,, 
$ua;te:l& XXII (June 1943), p. 98; John Scafilione (ed.), 

Og en s Report of H i s  1829-1830 Expedition, m., 
XKYIII (June l949), p, 119. 

4 ~ . ,  p. 120; Warner, loc. ci t . ,  PP. 182. 183- 

5 ~ .  E. Rich (ed.), The ~ e t t e k s  of John McLou$,hlin, 
from Fort Vancouver t o  the Governor a Committee' T ir 
Series, 1844-96 (Toronto: The Champlag society, ig@:), OP x ix .  

6 e . ;  Alice Bay Maloney, " ~ u r  Brigade t o  the Bona- 
ventura, Calif .  H i s t .  Soc., Quarterlg,  X X I I I  ( ~ u n e  1944), 
P o  125. 

?~aloney,  "John Work . . . , " loc. c l t .  



Ogdents brigade completed i t s  circuitous route t o  the 

Sari Joaquln Valley by ea r ly  1830, and swept along the r i v e r  

to  i ts mouth by l a t e  Apri l  or  ear ly  May. On the eve of i t s  

d e p r t u r e  f o r  the Sacramento i t  was overtaken by an American 

party under Ewing Young. The two grams Joined company u n t i l  

the P i t t  River was reached; here the Americans turned back 

vi r tual ly  empty-handed.8 That t h e i r  take was 80 poor sug- 

gests  tha t  the "southern Party" of McLeod was ae successful 

i n  trapping a s  Ogden had been i n  the San Joaquin Valley. 

Leframboise and Work Brigades, 1832-33 

After the lapse of a year, another Hudsonte Bay Com- 

pany trapping party headed toward California. Mlchel 

Laframboise and a company of 65 followed McLeod's t r a i l  and 

reached San Francisco Bay i n  October 1832, v i s i t i n g  the mie- 

eion establishments a t  San Jose, San Francisco, San Rafael, 

and Solano, while conducting a f i n e  hunt along the bay 

margins. With the approach of winter, the party made camp 

near the Marysville Buttes, where i t  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 u n t i l  May 1833, a t  which time Laframboise 

and company returned north along the coast and Work's brigade 

Proceeded t o  t r a p  i n  the Sacramento Valley and delta.g By 

8~cagl ione,  loc. c i t  ., pp. 121-22. 

9 ~ .  E. Rich (ed.), The Let ters  of John McLoughlln, 
from Fort Vancouver t o  the ~ o v e x % o x n d  C ~ m i t t e e ;  F i r s t  
aer ies ,  1825-38 (Toronto: The Champlain Society, 1941),p 112. 



mid-June Work's party was passing t h m a  the inundated 

Sacramento and Mokelwnne del ta  area. During the next six 

weeks camps were made near the ~ o k e l k e ,  near Stockton, a t  

prench Camp, about f lve  miles below the  junction of the  

Stanislaus and the San Joaquin, and near the l a t t e r  conflu- 

ence. 10 

Trapping resu l t s  f e l l  f a r  below Work's expectations. 

In one period of a dozen days f i v e  canoe par t ies  secured 

only 45 beaver pe l t s  and 14 ot ter ;  and f o r  the period June . 

11 t o  July 24 only 249 beaver and 85 o t t e r  pe l t s  were taken. 

The poor catch was at t r ibuted t o  a sca rc i ty  of anlmala, 

bai t  warinees, t i d a l  variations, znd t r a p  pilferage by the 

Indlans. Confronted with poor r e s u l t s  and poor proepect8, 

furs of indifferent quality, bel l igerent  Indians, and 

depleted stocks of ammunition and staples,  the brigade 

decided t o  withdraw t o  the Colmbia River. 11 

A Decade of Complications, 1834-43 

I n  s p i t e  of modest catches the  Hudson's Bay Company 

continued sending brigades i n t o  California. Unfortunately 

1°Maloney, "Fur Brigade . . . ," loc. cit., XnI (Dec. 
1943 , PP 3 2 ff.; XXII (June 194 ), p.-I1 (March 
lWPj, pp: 32-38; XXIII (June lg447. pp. 123-29. 

l l ~ b i d . ,  M~II  ( ~ e c .  1943). p. 331. Work thought tha t  
the f n d i a ~ s t i l l t y  had come about as a r e s u l t  of Spanish 
influence. The reaction may be re la ted t o  f r i c t ion  which had 
deve'loped a t  Solano a l i t t l e  e a r l i e r  and which is related 
below. The brigade's expectation of trading f o r  fu r s  In the 
in ter ior  was balked because Ewlng Young's party had just car- 
ried on a large  trade i n  the area. William S. Lewis artd 
Paul C. Phi l l ips  (eds.), The Journal of John Work (clevelandr 
The Arthur H. Clark Co., 19231, p. 59. 



f o r  the company, the operations i n  California were opposed by 

various loca l  elements. P r i e s t s  and California merchants 

were host i le  on occasion. The a t t i t u d e  of government author- 

i t i e s  was such t h a t  the hunting pa r t i e s  a t  f i r s t  f e l t  

insecure and they therefore hunted by s tea l th .  12 

Dif f i cu l t i e s  with the Californians of the San Fran- 

cisco Ray region arose a t  l e a s t  a s  ea r ly  a s  1833. In April  

Padre Gutierrez of Solano complained tha t  the  Work party, 

then a t  Suisun, was buying s to len c a t t l e  and corrupting Eiis- 

sion Indians. I n  1835 Vallejo warned Laframboise t o  suspend 

his operations.13 By the winter of 1838-39 Laframboise war 

kept In a constant s t a t e  of uneasiness by ~ e l l e ~ o ' s  repeated 

orders t o  leave the country under penalty of seizure. In 

addition, the party was subjected t o  the  constant i r r i t a -  

t ions  of petty traders. Before the harassment waa over 

Laframbolee allowed himseli t o  be induced by Oovernor 

Al~arado  t o  use h i s  men i n  a chastising r a i d  upon Central: 

Valley Indians' who had stolen l ivestock from Sonoma. 14 

Thereupon the Hudson's Bay Ccmpany i n i t i a t e d  a program 

t o  gain o f f i c i a l  approval of the trapplng pa r t i e s  and t o  

Increase the efficiency of the exis t ing operation. The key 

12~. E. Rich fed. , The Let ters  of John McLoughlin . . ; Second Series,  1 79-44 (Toronto: The Champlain Soci- 
ety* 19431, R e  207- 

'3Emcroft, ~ l s t o r y  of California, 111, 392-93. 
14 

Rich, lac. ci t . ,  p. 218. 



t o  the venture was t o  have been a 

i t y  of greater  San Francisco Bay. 

energies saved by eliminating the 

post a t  

It was 

tedious 

the eastern extrem- 

hoped that  the 

overland journeys 

t o  the Colwnbia River could be turned t o ' a  more thorough 

coverage of the still well-stocked bay and rlvers.  An annual 

yield of 4,000 beaver and o t t e r  p e l t s  was anticipated,  a n  

optimist ic belief i n  the l i g h t  of a cumulative centra l  Cali- 

fornia take of 10,860 beaver and 3.234 o t t e r  pelts i n  the 

decade 1830-39. 15 

The decisive s t ep  was made i n  l a t e  l.840, when the 

Hudson's Bay Company representatives and Qovemor Alvarado 

agreed on l icensing of trappers, dut ies  on pelts ,  and the 

formali t ies of establishing a t rading post.16 I n  the iollow- 

ing year the company opened a mercantile house a t  San Fran- 

c i s ~ ~ . ~ ~  Besides handling pelts ,  the post traded fo r  hfdes, 

tallow, wheat, and sa l ted  salmon.* The trade i n  l ivestock 

products and grain compensated f o r  diminishing p e l t r i e s  

revenue. 

To sane of the Californians, notably Sutter, the new 

concessions made t o  the Hudson's Bay Company were displeas- 

in& The squire of New Helvetia, the  most powerful of the 

l5=., Pp. 218, 257. l6=., p. 239. 
1?3ancrott, ~ l s t o r ~  of ca l i fornia ,  IV, 216. 



independent-minded land grantees i n  the Central Valley, 

peremptorily ordered company trappers t o  discontinue Sacra- 

mento Valley operations during the 1840-41 season.19 He 

wanted no competition. On the other hard, the Governor o t  

California must have appreciated the value of strong. coop- 

erat ive,  licensed trapping par t ies  i n  an In te r io r  peopled 

with inflamed Indians, would-be empire builders, and an 

unknown number of transient  whites. Company off lc ia le ,  who 

were re luctant  t o  have the brigades employed a s  Mexican 

a u x i l i a r i e s  in a possible Indian war, instructed the pa r t i e s  

t o  r e f r a i n  from violence; t o  show sympathy f o r  the govern- 

ment cause, but t o  avoid being ident i f ied  with it.20 

By the end of 1842 the governing board of the Hud- 

sonrs Bay Company decided tha t  the California operation 

should terminate. Although ins t ruct ions  were issued t o  

. . .  

o m i t t e d  suicide ( ~ a n u a ~ y  1845) ,21 

close the San Francisco post a t  the end of l.843, It was not 

un t i l  the end of 1845 tha t  the ac t ion was taken. In  the 

interim, raframboise led  h i s  f ina l ,  unrewarding trapping 

expedition i n t o  Calif mnia (1842-43). A dry spe l l  reduced 

recelpts of tallow and hides (1843); and the company's agent 



Trapping was continued i n  the delta and vic ini ty  by 

independent hunters and by Sutterfs  men a t  least  unt i l  the 

gold Rush. It has remained a minor ac t iv i ty  ever since. 



c u m  v 

SEDENTARY OCCUPATION OF THE DELTA AND VICINIT!! 

Prior t o  the upheaval which the  Gold Rush precipi- 

tated, the sedentary population of the d e l t a  v ic in i ty  
t 
k 
i included a t h i n  scat ter ing of whites and an unknown number - 

of Indians. Both groups a l l  but l o s t  t h e i r  iden t i ty  withln 

a short  time a f t e r  California began t o  swarm with the Argo- 

Indiana of the D e l t a  

Schenck has estimated t h a t  the  number of Indiana 

which occupied the rectangular area  bound by CarquLnee 

S t ra i t ,  the  l a t i tudes  of Courtland and Tracy, and a north- 

south l i n e  located approximately 1 2  miles e a s t  of Stockton 

ranged from between 3,000 and 15,000.' The centra l ly  located 

00697 
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the eas t  of the de l t a  is  afforded by the concentration of 

mfddens i n  the v ic in i ty  of the Cosumnes, Mokelumne, and 

Calaveras r ivers .  The 1 0 ~ a t i 0 n  afforded such diverse 

food-procuring s i tua t ions  a s  t i d a l  swamp, r i v e r  bottomland, 

oak-studded grassy plains, and wooded Sierra  foo th i l l s .  

Comparatively few Indians l ived on the  th in ly  wooded and 

water-~hor t  plains t o  the v la t  of the delta.2 Regardless 

of the area, midden dimenaions usually indicated compara- 

t ive ly  short  periods of occupation f o r  each village.3 

A s  a rule,  Indian vi l lages  were found on natura l  

levees o r  banks. Their average aize and d la t r ibu t ion  f o r  

any one period i s  d i f f i c u l t  t o  a r r ive  a t ,  but comunitieb 

of 200 peraons s i tuated a t  5- t o  10-mile in te rva l s  appear 

t o  have been common t o  the south of the Calaveras and ease 

of the San ~ o a p u l n . ~  Villager of simllar  s i r e ,  n t h  35 OP 

40 huts, were seen by Father Duran I n  the Cache Slough area 

and on the Sacramento near the head of Steamboat 

Exceptionally large  vi l lages  of 1,000 and 1,200 pereons were 

observed i n  what must have been the Sherman t o  Staten Island 

v ~ c i n i t y . ~  Their s i ze  and location suggest t h a t  they wen  

laces of refuge. 
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Tules of the swamp and overflowed land were more than 

hiding places. They provided the thatch which covered the  

low c i r c u l a r  huts; t igh t  bundles were used i n  building the  

clgar-shaped r a f t s  with which w ~ ~ ~ P w ' Y s  were crossed; and 

f i b e r  was a l s o  obtained from the stem. Raots and pollen of 

the t u l e  p lant  were used a s  food. The Indians a l s o  consumed 

the s t ap le  acorns and the f r u i t  o r  seeds of other wlld 

plants. They cult ivated no crops.7 Fish and game were 

taken. Meat became more plent i fu l  a f t e r  the introduction of 

c a t t l e  and horses by land grantees, and a s  beaver and other  

game were trapped o r  shot by white pe l t  and hide collectors.  

Delta Vicinity Land Qrantrr 

Mexican. land grants i n  the del ta  v ic in i ty  performed 

stabSlizlng and buffer functions on the Indian f ront ier .  

Although most of them were awarded t o  native-born c i t i zens  of 

California, t h e i r  ef fec t ive  occupation was accomplished pri-  

marily by foreigners. 

I 
The e a r l i e s t  Cslifornian t o  es tabl ish  residence i n  the 

e l t a  v ic in i ty  uaa Jose Noriega, who ocaupied and stocked the 

four-league Los Meganoa ranch sometime' pr ior  t o  receiving it 

B a grant  i n  l a t e  1835 (see Map 14, p. 113). . He maintained 

subsistence garden t o  help feed h i s  fami'ly and seven o r  I 



MAP 14 



more hands who were always employed. The men were regarded 

a s  a minimrnn defense force by ~ o r i e g a , '  although he appears 

not t o  have been seriously troubled by the Indians. 8 

I n  l a t e  1837 Noriega sold the  property t o  Doctor John 

Marsh, a Massachusetts-born physician and former Indian 

Service o f f l c i a l  who found it expedient t o  leave the United 

States.  He s e t t l e d  on the property the following ibFrilg and 

became the f i r s t  naturalized Californian t o  take up residence 

i n  the sens i t ive  middle ground between the mutually antago- 

n i s t i c  Indians and Californians. 

Marsh was respected and feared by h i s  white contempo- 

r a r i e s  and seems t o  have got along f a i r l y  well with the  

Indiana. A t  l eas t ,  lio evidence has been discovered t o  indi-  

cate otherwise. The bulk of the physician's wealth derived 

from the mult ipl ication of c a t t l e  and horses which he 

received i n  payment f o r  profeseional seFvices. He a l s o  com- 

peted with Su t t e r  and the Hudson's Bay Company f o r  the pe l t s  

whlah independent and organized trappers collected i n  the 

Great valley.'' H i s  gardens and vineyard provided subsist- 



11 
translents  who appealed t o  h i s  hospital i ty.  The Marsh 

adobe became a haven f o r  the pioneer immigrant pa r t i e s  of 

Bartleson '(1841) and Chiles (1843) .I2 

Lo8 Hedanos 

Perhaps a s  ear ly  a s  1836 or  1837, Jose Miguel and 

Jose Antonio Mesa became Noriega's western neighbors. The 

families of these two men se t t l ed  In modest houses on what 

became the Los Medanos grant i n  November 1839. Some crop- 

. land was enclosed, but the  main a c t i v i t y  of the ranch was 

caring f o r  the herd formed about a nucleus of 150 breeding 

COW. 13, 

The two-league ranch was sold i n  l048 t o  Colonel 

Jonathan I). Stevenson. This Mexican War veteran came to  

Califomla with the  expectation of sett1lng.l4 ( ~ u b s e q u a t  

developments ident i fy  the Medanos area wlth some or the 

economic a c t i v i t i e s  of the  Sacramento-San ~ o a q u h  Delta, 

''private Land Claim Case NO. 107 N.D., deposition of 
J ~ h n  Marsh, p. 7; deposition of Ephraim Fravel (Feb. 26, 
l&j), p. %; deposition of James A. F o r k s  (Oct. 24, 1853). 
P o  15; W i l  UP, OPO c i t e r  Po 243. 

12~eorge H. Tinkham, California Men and Events ( i d  
sd. rev.; Stockton: Record Publishing Co., 191 , pp. 40. 
41. The arant, ca l led  Pul~unes  by Marsh. cove:!d 13.?16 
acres; it-was patented by the united s t a i e s  on ~ u g . - i g ,  



but In  terms of s o i l  and topography the ranch land i s  d l s -  

t inc t . )  

New Helvetia 

John A. Sut te r  was the first foreigner to be granted 

land I n  the de l t a  vicinity.  I n  August 1839 he occupied New 

Helvetia, a grant t o  which he received t i t l e  i n  1841 when 

he became a Mexlcan c l t izen.  It is a n  in te res t ing  commentary 

upon the Imperfect s p n a d  of geographic knowledge that ,  a f t e r  

"dil igent  inquiry, " the Captain a s  tmable t o  f ind anyone who 

had seen o r  who could describe where t o  f ind the mouth of the  

Sacramento River, and t h i s  a f t e r  so many trapper and punit ive 

expeditions had operated i n  the area. It took the S u t t e r  

party e ight  days t o  f ind the r ive r  mouth. Passage upstream 

was interrupted about 10 miles below the ultirnate s i t e  of 

S u t t e r l s  Port  by a large  Indian war party. Su t t c r  convinced 

the group tha t  he harbored none of the hated Mexicans. 15 

H i s  peaceful contact nas an Important s tep  i n  creating sta- 

b i l i t y  i n  the area, one of the requlrementa t h a t  had t o  be 

met p r io r  t o  confirmation of his 11-league land grant, only 

2 leagues of nhich were located i n  the v ic in i ty  of the  . P 



made loca l  a l l iances ,  and protected the Indians from ra iding 

par t ies  of San Jose Mission Indians intent  upon s t ea l ing  

women and perpetrat ing other outrages. In f u l f i l l i n g  com- 

mitments t o  h i8  Indian netghbors, Su t t e r  shielded horse 

thieves, thereby probably earning exemption f o r  h i s  ani-  

mala. 17 

I n  the course of buildind h i s  empire a t  New Helvetia, 

Sut ter  contracted formidable debts with the white community 

of the coas ta l  area. He was heavily comnitted fo r  stock 

secured from herds t h a t  roamed the range between the Marah 

ranch and San ~0se . l '  He a l so  bought a number of l ivestock 

on c red i t  when he purchased the cos t ly  Russian propert ies of 

Fort ~ 0 s s . l ~  I n  the interim before natural  increase would 

make h i s  herds remunerative, Su t t e r  showed great industry i n  

trying t o  turn a p ro f i t  by engaglne i n  other enterprises.  

Wheat, corn, and vegetable crops were raised and cotton 

planted. The r i v e r  yielded quant i t ies  of salmon t o  Su t t e r t  s 

Indians. The f i s h  were sa l ted  f o r  export t o  the Sandwich 

1siands ( ~ a w a i i )  and the eas tern  United ~ t a ' t e s . ~ '  The natu- 

r a l  levees provided the wild grapes f r o m  which brandy war 

manufactured a f t e r  1840. Some f a t  (and probably hides) was 
21 secured from slaughtered deer. 

l ? ~ a n c r o f t ,  History of California, I V ,  74; Pet i t ion  
of John A. Sut ter ,  p. 3. 

18gancroft, loc. cl t . ,  p. 134. 

lg~remont ,  Oregon and Callfornia, p. 353. 
2%ilbur, op. c l t . ,  p. 246; Upham, OF. c i t . ,  p. 560. 

21~ancroft,  loc. c i t . ,  pp. 134, 228. 



For the greates t  immediate prof i t s ,  the captain 

counted on the sa le  of beaver p e l t s  t o  be secured by h i s  

own hunters and by t rading with independent trappers. 

s u t t e r ' s  hunting pa r t i e s  were small. They consisted of a 

few whites, who shot o r  trapped the beaver, and pack Indiana 

with horses. Otter, deer, elk, and antelope were a l s o  

sought f o r  t h e i r  pelts o r  hides. Not much was accomplished 

i n  the business during 1840 and 1841, f o r  Sut ter 'a  men 

lacked experience and 'sui table  traps. Moreover, a t  tha t  

time the f r o n t i e r  merchant lacked the a r t i c l e s  sui table  f o r  

trading with the independent trappers. Also, he had t o  com- 

pete with the more experienced trappers of the Hudsonls Bay 

Company; and these men were forbidden t o  t rade  t h e i r  catch. 

Sut ter  had reason t o  order them out of the valley. Their 

continued appearance i n  the  area did not disconcert the 

resourceful Swiss f o r  long. It I s  averred tha t  the l iquor  

from h i s  d i s t i l l e r y  was instrumental i n  divert ing from norms1 

company channels "the greater  par t"  of the pe l t s  taken by 

Hudson's Bay Company hunters. It seems tha t  Su t t e r  found 

t h i s  form of trapping f u r s  so  profi table tha t  he had no need 

t o  maintain a large  hunting establishment of h i s  own. Such 

methods m r e  i n  the  s p i r l t  of the times. The Hudson's Bay 

Company men were thought t o  be s tea l ing o r  buying f u r s  fmm 

Sut te r t s  trappers; and Marsh and others were believed t o  be 



With the f a i l u r e  of the Hudson's Bay Company t o  re tu rn  

i ts  men t o  California i n  1843, Su t t e r  appears t o  have a n t i c i -  

pated large  pel t  harvests. A s  many a s  40 men were sent  i n t o  

the f i e l d r  although, f o r  want of animals or  of loyalty, a l o t  

of p e l t s  did not reach New ~ e l v e t i a . ~ ~  

E l  Pescadero Grantr 

A t  the southern extremity of the de l t a  two eight- 

league grant s were designated i n  November 1843. The southern 

t r a c t ,  E l  Pescadero, extended headward along the west s ide  of 

the San Joaquin from the v ic in i ty  of the crossing place. It8 

or iginal  owners were Valentin Higuera and Rafael Felie. . 

Higuera may have had stock on the grant i n  1843; there is  no 

doubt tha t  the place was unoccupied from November 1843 t o  the  

spring o r  sumer  of 1846. By the l a t t e r  tlw the f r o n t i e r  

had become f a i r l y  well s tabi l ized,  and the presence of some 

c a t t l e  and horses might reasonably be expected. The northern 

grant, E l  Pescadero o r  Paso d e l  Pescadero, faced upon Old 

River. It was owned, but not occupied, by Antonio M. Pico, 24 

23~ay lo r ,  op. cit. ,  11, 47-48. 

2 4 ~ . ~ .  D i s t r i c t  Couyt, San Francisco, Private Land 
Claim Casea (Spanish and Mexican), Case No. 137 N.D. and 
Case No. 170 N.D., Transcript of the Proceedings, deposition 
of Jose RO?nerO ( 1  7 N . D . ~  Sept. 3, 185 ), p. 151 deposition 4 of I. n. Murphy ( 37 N.D.; ~ u g .  18, l8&), p. '13; oplnion by 
Commissioner Alphons F e l ~ h ,  p. 44; deposition of Antonio 
sun01 (170 N.D.; June 15, 1853) , p. 5; Index or Maps. The 
southern grant, consisting of 34,446 acres, was patented on 
Jan. 18, 1858 t o  H i r a m  Grimes and other American claimants. 
The northern grant was patented by the United Sta tes  on 
March 10, 1865. Pic0 e'nd one o r  the pioneer reclaimers i n  
the del ta ,  Henry M. Naglee, were the claimants of' the 35,546- 
acre t r ac t .  Cowan, OP. cit . ,  p. 59. 



Los Ulplnos 

Less exposed 

o r  S i l l a c  rancho, a 
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than the  southern grants was Lo8 Ulpinoa 

four-league grant t o  which John Bidml l  

received t i t l e  i n  November 1844. The grantee and some hand8 

landed on the Sacramento r i g h t  E n k  below Cache Slough t o  

take possession of' the  land. They erected an adobe where an  

English foreman remained over the  winter. A small parcel of 

land was cult ivated f o r  the next year o r  so, but with no 

notable sucaess. 25 

Campo de 10s Franceses 

I n  January 1844 Rancho Campo de lo8 Franceses, an 11- 

league t r a c t  located mostly t o  the  south of the Calaveras . 
River and eas t  of the  San Joaquin, was designated t o  the 

naturalized Mexican Ouillermo Ouhac, a San Jose merchant. 26 

Three Amertcans were employed t o  t u l f i l l  the resi- 

dence requirement of the grant a f t e r  Oulnac fa i l ed  t o  ascure 

Mexicans o r  Californians f o r  the  purpose. These men pos- 

sessed some horses, mules, and tame cows, and a l so  were 

2 5 ~ . ~ .  D i s t r i c t  Court, San Francisco, Private Land 
Claim Cases ( ~ p a n i s h  and Mexican), Case No, 86 N.D., Index 
of Maps, Transcript of the Proceedings, deposition of 
Samuel J. Hensleg ( ~ e b .  3, 1853). p. 5. Bidwell received s 
United Sta tes  patent t o  17,726 ac res  i n  Aug. 1.866, Cowan, 
OP. c i t e ,  p. 106. 

26~inkham, A Historg of Stockton, pp. 35-36, 65; 
U.S. D is t r i c t  Court, San Francisco, Private Land Claia 
Cases (Spanish and Mexican), Case NO. 298 N.D.. pe t i t ion 
of Charles M. Weber ( ~ a g  31, 1852), p. 7. 



given charge of about 100 head of Oulnac range ca t t l e .  The 

stock probably was confined t o  the north of the present 

Stockton Channel, f o r  the men s e t t l e d  near its base. A 

residence and cor ra l  were established a l s o  a t  French Camp 

during the  year, but the rebel l ion of ca l i idrnians  against 

the last Mexican governor, Micheltorena, drew a l l  but one o r  

the  Americans anay. I n  February o r  March of 18115 the remain- 

ing American foreman was murdered by ra id ing  Indians, who 

confiscated a l l  stock and tools. I n  the circumstance, it is 

not surpr is ing tha t  Charles M. Weber, a business associate 

of Gulnac, was able t o  buy out Oulnac's i n t e r e s t  i n  the 

48,747-acre ranch t o r  $200.- 

Weber, the new owner of Capo de 10s Prancesee, 

entered California four years e a r l i e r  with the Bartleson 

immigrant party. While employed by Sutter ,  and while se l f -  

employed i n  San Jose a s  a merchant and stock ra i se r ,  Weber 

became famil iar  wlth the property. Recognizing tha t  there 

was an abundance of pasture and good water, and tha t  mviga- 

b l s  water and the San Jose t o  Sut ter 'a  Fort  trail served it, 

he encouraged Gulnac t o  pe t i t ion  f o r  

Through 1845 and 1846 men traveled over the  area only 

i n  armed groups. The Indian p e r i l  prevented Weber from 



persuading Americans t o  s e t t l e  on the property un t i l  the f a l l  

of 184~. 29 

Sanjon de 10s Moquelrmu~8 
end Rancho Moquelamo 

Situated a t  about equal distances from New Helvetla, 

Lo8 Ulpinos, and Carnpo be 10s Franceses was the Sanjon de lo8 

Moquelumnes grant. T h i s  eight-league t r a c t  was situated out- 

side of the  delta. Although i t  was granted i n  1844 t o  

Anastacio Chabolla, and was patented t o  h i s  he i r s  ln May 

1865, there  1s l i t t l e  evidence of i ts  occupation.30 (~e twean  

I t  and Campo de 10s Franceses, and ly ing t o  the eas t  of the 

de l ta  swamps, was the 11-league Moquelamo claim of Andrea 

Pic0 which the UnSted S ta tes  f a i l e d  t o  patent.)31 

Other Settlement 

In 1846 there were an estimated 150 Americans i n  the 

Central with the largest  concentration a t  S u t t c r t s  

29~r1va te  Land Claim Case No. 298 N.D., deposition of 
Willard Buzzell, p. 13; deposition of W. Herron (May 31, 
l852), P. 11. The grant was patented by the United Sta tes  o a  
March 18, 1861. 

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



port. A Dutchman l iv ing  on the unconiirmed Nueva Flandria 

grant below S u t t e r f s  landing and on the Sacramento west bank 

ms the only ce r t a in  d e l t a  resident. Other foreigners were 

dispersed a t  the Marsh Ranch, where the San Jose t o  Sutter 'a  

port t r a i l  forded the Mokelumne and Calaveras r ive r s  and D r y  

Creek and on the banks of' Cache and Putah creeks where the 

streams leave the hille.33 

It is assumed tha t  subsistence gardens were tended by 

these people o r  by Indians i n  t h e i r  employ, and tha t  pelts, 

dried meat, and the hides of elk, deer, and antelope were 

prepared f o r  t rading purposes. Salmon caught by the Indiana 

were dried o r  pickled under the  d i rec t ion of such wbites a8 

Schwartz a t  Nueva Flandria. 

Settlement and Pol i t ics ,  1846-47. 

Foreign s e t t l e r 8  i n  the d e l t a  v ic ln i ty  of the Central 

Valley were nominally loyal  t o  the Mexican governor, but 

were ac tual ly  beyond the ef fect ive  reach of Mexican author- 

ity. Sut ter  and Weber were notably successful i n  maintain- 

ing re la t ions  with the Mexican o f f i c i a l s  and residents Of 

the coastal  regions and t h e i r  Indian adversaries of the 

3 3 ~ ~ r a g u e  an$ ~ t r e l l ,  m e  western shore Oaretteer . . . , Pp. 9-10. Reminiscences of a California Pioneer," 
SktI, Au& 4, 1877, p. 5; Bancroft, Histor of' California 
m n  Francisco: The Histom Cornmnr. 1888: VI. 11-12: 



in te r io r ,  being useful t o  both and i n  tu rn  using both t o  

t h e i r  own material  advantage. Their  behavior i a s  largely  

apo l i t i ca l ,  but t h e i r  motivations were not. 

Among other reasons, Weber was interes ted  i n  a grant 

t o  the eas t  of the San Joaquin River because he foresaw the 

poss ib i l i ty  of a show of force  by non-Californians against  

the Mexican government. The s e p a r a t i s t s  viewed the San 

Joaquin as  the  western boundary of the  land aspired t0 .3~  

The property held by the better-known separa t is t ,  Sut ter ,  

possessed even greater  advantages f o r  harboring the move- 

ment; it was f a r  from the  nearest  administrat ive center  which 

was thoroughly Californian in allegiance. Su t t e r  contem- 

plated glvlng land away t o  s e t t l e r s  i n  the ea r ly  1840@s,35 

and he urged h i s  neighbors t o  share t h e i r  property with 

l a t e r  a r r i v a l s  because i n  doing so  the neighborst i n t e r e s t s  

and land values would be advanced. He expected t h a t  by l a t e  

1846 there would be thousands of emigrants M%IO should be 

given land i n  the " ~ u l a r e s .  n36 Americans who had come t o  

know the Sacramento and San Joaquin valleys were enthusi- 

a s t i c  about the land and they hoped t o  share its possession 

v l th  t h e i r  countrymen. 

Letters, pamphlets, and o the r  publications extol l ing 

the v i r tues  of California received wide attention in thc 

34~inkham, A History o r  Stockton, p. 36. 

35Wilbur, OP. cit., p. 247. 

36~ancro i t ,  History of California,  I V ,  610, footnote 
quoting l e t t e r  of Su t t e r  t o  Larkin, Oct .  8, 1845; or ig inal  
i n  Larkints DOC., MS, iv. 228. 



United Sta tes  during the 1840's. Suggestive of t h e i r  

is  the following description of the  Sacramento Valley 

ment in 1843: 

They a l l  have f i n e  herds of c a t t l e  and horses, 
farms, under a good s t a t e  of cul t ivat ion,  upon which 
they grow a great abundance of wheat, corn, o a t s  and 
flax,  a s  u e l l  a s  a m e a t  var ie ty  and euperabundance 
of vegetables, and tha t  too, with very l i t t l e  labor 
o r  expeoae. Many of these s e t t l e r s  a r e  i n  very pros- 
perous circumstances, and they a r e  a l l  doing extremely 
well, considering the very short  period, of t h e i r  res- 
idence i n  tha t  country. They usually son annually 
several hundred acres  of wheat from which they supply 
themselves, a l l  the emigrant& who a r e  annually a r r lv -  
lng, a s  uell a s  t o  furnish much f o r  exportation.37 

A more sober view of the Sacramento Valley, one pa r t i cu la r ly  
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tenor 

s e t t l e -  

with 

applicable t o  the delta,  was expressed by ~ i l k e s : ~ ~  

The part  t h a t  is deemed good 8oi1, i s  under water 
annually, not f o r  any great  length of time, yet  
suff ic ient ly  long t o  make it unf i t  for advantageous 
settlement. The high p ra i r i e  is. spoken of as being 
i n  general barren, and a s  affording but l i t t l e  good 
pasture. 

Publicity emanating from California accelerated the 

rate of overland migration a f t e r  1845. Many so ld ie r s  who 

had enl is ted  f o r  service i n  California i n  the  Mexican War 

had done so vrlth the in tent ion of s e t t l i n g  there a f t e r  the 

war ended. Capitulation of California t o  the United Sta te6  

removed the poss ibi l i ty  of r e s t r a i n t s  being placed upon 

American settlement. 

37~as t ings ,  The m i m a n t a '  Guide t o  Oregon and Cali- 
fornia, p. 110. 

38~ilke8,  Narrative of the United S ta tes  Bxlrloring 
Expedition . . . , V, 206. 
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I n  1846 and 1847 colonies and towna were founded with 

an  increasing anarenese tha t  there  nas considerable growth 

potent ia l  f o r  trade centers founded near the ou t l e t  o r  the 

Central Valley r ive r s  or  on firm ground near convenient 

heads of navigation. Weber's Campo de 10s Franceses, Bid- 

well 's Ulpinos ranch, Montezuma, and the New Helvetia vicin- 

i t g  provided s i t e s  where hopeful entrepreneurs envisioned 

the r i s e  of r i v e r  capitals .  

Colony Development, l846-47 

Campo de 10s Franceses 

Weberls Campo de 10s Franceses was reocc.upled i n  the 

f a l l  of 1847. Corrals were b u i l t  f o r  the  stock and between 

1,000 and 2,000 head of c a t t l e  were driven i n  fiom San Jose. 

Overland t ravelers  were oftered Inducements of seed, equip- 

ment, a m b l e  and townsite land ii they would s e t t l e  on the  



cowboys were employed by Weber a t  the time.41 An estimated 

40 or  50 acres,  most of them located north and eas t  of 

Stockton channel, were cultivated, some of them i n  wheat. 4 2 

Perhaps some of the f i e l d s  lay on the de l t a  side of a etock- 

ade and outer d i t ch  which has constructed across the base of 

the peninsula ly ing t o  the north of the By the  

end of 1848 the  acreage cleared must have mounted appreciably 

fo r  there were 100 families l iv ing  i n  the vicinity.  44 

Despite losses  o r  l ivestock t o  Indian c a t t l e  rus t l e r s ,  

Weber and the community prospered. The main economic act iv-  

i t y  was slaughtering c a t t l e  and processing hides and tal low 

f o r  delivery t o  San Francisco. Weber'a s a i l i n g  vessel, the 

Maria, carr ied  merchandise on re turn  t r i p s  t o  the settlement - 
on the French Camp grant, 45 

Los Ulpinor 

I n  1846 Bidwell was urged by one Jacob D. Hoppe t o  

develop the 'Ulpinos ranch Into  a eettlement f o r  Immigrants 

from the United States.  The towneite of Brazoria, o r  Sacra- 

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

41~inkharn, OD. c i t . ,  pp. la, 115. 

4 2 ~ r l v a t e  Land Claim Case No. 298 N.D., deposition of 
W. H. Fairchild, p. 8; deposition of W. Buzzell, pp. 14, 15. 

43~inkham, OD. cit., p. 69. 
- 

4 4 ~ r i v a t e  Land claim Case NO. 298 N.D., deposition of 
W. Buzzel1, p. 13. 

4 5 ~ ~ n h ~ .  C L ~ . .  pp. 57, 314. 



 utter's Fort. Its s tay  was of short duration1 a f t e r  an  

unpleasantly wet winter and a near-starvation d i e t ,  the 

people departed fo r  other points in northern California. 46 

Bldwell gave up the unpromlalng project and proceeded t o  

break up h i s  ranch and s e l l  i t  In s m l l e r  pieces. 

Montezrnna and New Hope 

During the year t h a t  gave brief  l i f e  t o  Bidwellls colony 

a Mormon settlement was founded on the narrow band of dry 

land tha t  l i e s  between the  MonteerPaa H i l l s  and the junction 

of the Sacramento and San Josquln rivers. Because of the 

absence of timber, the Montezuma s i t e  was abandoned i n  favor 

o r  one on the lower Stanis laus  River. 47 

The New Hope colony was located on the north bank of 

the Stanlslaus about one and a h a l t  miles eas t  of the  San 

Joaquln River. The 10 o r  12  colonists  had sown and enclosed 

80 acres  by mid-January 1847; and by April, log houses and a 

sawn111 had been constructed. The colony was abandoned that 

f a l l  when the men were cal led  back t o  Sa l t  Lake ~ l t ~ . ~ ' '  

New Helvetia an& S u t t e r v l l l e  

The most buccessful of the r ive r  settlements i n  1846- 

4 6 ~ m t ,  John Bidwell . . . , p. 240; Bancroft, Historg: 
of California, VI, 18, 500. 

48w., P. 11; Bancroft, Hlstor of California, V 
( a n  Francisco: The History Company, 1&), pp. 552-53. 

47 was New Helvetia. Although Sutter18 colony was located t o  
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the north of the del ta  i t s  growth had a profound effect  upon 

the lower area. The role  of the Captain as stockman, farmer, 

and merchant, and of h i s  f o r t  a s  a haven f o r  Imigran t s  is 

familiar. 

Since i t  was the head of regular  navigation and the 

fer ry  point f o r  people using the Benicia t r a i l ,  many trav- 

e l e r s  v is i ted  Su t t e r ' s  Embarcadero on the Sacramento. Much 

of the t r a f f i c  moved i n  s u t t e r t s  vessels, among them the 

sluggish and short-lived Sitka which in i t i a t ed  steam naviga- 

t ion  on the inland waterwdys In  November 18b7.49 The s t em-  

boat reached Sacramento from San Francisco Bay i n  six days 

and seven hours .5' 

Su t t e rv i l l e  became a port  of c a l l  f o r  vessels which 

moved between Sut ter ' s  landing, three  miles upstream, and 

San Francisco Bag. The townsite was l a i d  out In 1846 on 

ground tha t  was l e s s  flood-prone than the s i t e  of the future 

Sacramento. Su t t e rv l l l e  f lourished i n  1847 a s  a r e su l t  of 

an encampment made by two companies of troops; but it rras 

soon ove*shadowed by the lus ty  growth of ~ a c r a m e n t o . ~ ~  

Effects of Sedentary Occupation 

To recapitulate: The d e l t a  was one of several habi- 

t a t s  used by Central Valley Indians. The snamp became an 

4 g ~ e r r y  MacMullen, Paddle Wheel Da s I n  California 
(stanford Univ., Calif.: Stanford Unlv. Pzess, 1944), p p  4-5. 

5O~usse l l  e t  al., op. cl t . ,  p. 187. 

% a n c r o f t ,  Histor of ca l l fo rn  a, VI, 15; Errinno. 
oupse (ed. and trans. , ";he Memoirs 0: Theodor CoMua, 
ca l i f .  H l s t .  Soc., Quirterlz, XI1 (Dec. 1933). P. 300. 



Indian refuge area during the period of border warfare with 

the Mexicans and the i r  Indian mercenaries. Under t h i s  pres- 

sure the t r i b a l  domains n i th in  the d e l t a  apparently broke 

donn rapidly. I n  the hope of creating a t a b i l i t y  in the 

Inter ior ,  and t o  build a buffer zone f o r  the  more valued -... 

coastal  areas, Calirornla s governors aorarded land grants. 

The confirmed and occupied grants of the d e l t a  v ic ini ty  

included Los Meganos, in the undulating pla ins  land of the 

Brentwood area; Los Medanos, which lay t o  t h e  south of 

easternmost Sulsun Bay and the San Joaquln River mouth; the 
- .  

ranchos E l  Pescadero and Paso de l  Pescadero, along the l e f t  

bank of the San Joaquln and the Old River distr ibutary;  

Campo de 10s Franceses, largely t o  the south and east, 

respectively, of the Calaveras and San Joaquin rivers;  Los 

Ulpinos, hemmed i n  by the r igh t  banks of Cache Slough and 

the Sacramento River; and New Helvetia, between the l e f t  

banks of the Sacramento and American rivers.  

Land grantees appear t o  haw been l i t t l e  interested 

in the t i d a l  swamps o r  the delta. A t  l eas t ,  the terms of 

the grants seem not t o  have included theme areas, and it war 

not the practice t o  include them I n  l a t e r  g0~exVInent surveys. 

River overflon areas were another si tuation; confirmed p a n t s  

d id  include such land. To cowperclal society of the t l m e ,  

the swamp and overrloned land had l i t t l e  o r  no resource func- 

tion. The de l t a  might therefore have remained a survival 

area f o r  the Indians ro r  a considerably longer time had set-  

tlement proceeded-at even the stepped-up pace of l847. 



However, Indian aociety a s  such vanished soon a f t e r  the 

Argonaut 8 arrived. 

The deterioration of the Indian way of l i f e  had begun 

with the exposure t o  the Spanish culture. Introduced dls-  

eases and wars of a t t r i t i o n  iere disruptive; but the twi l ight  

of the Indian's existence came with the usurpation of h i6  

land by immigrants. A s  Cook pointed out, American settlement 

e i t h e r  destroyed the Indian's food resources o r  else drove 

hlra away from them. S e t t l e r s  began t o  take lands along 

streams f o r  t h e i r  ianns. Ei ther  through mallce, by the 

fencing off  and clearing o r  lands, o r  by introduction or 

stock tha t  competed t o r  the grass seeds and acorns which 

were such important items i n  the  Indian d ie t ,  the a e t t l e r r  

interfered with the  collection, preparation, and storage of 

food by the native.52 

To the extent tha t  the Indians adapted themselves to  

the comncrcial economy tha t  evolved about them, they had 

only menial role6 a s  f i e l d  laborers,  stock tenders, domes- 

t i c s ,  o r  fishermen. Some vi l lage  residents became associated 

with nearby ranches and t a n n ~ . ~ 3  A t  the Calaveras and San 

Joaquin crossings t h e i r  v i l lage  l i fe  vir tual ly  ceased by 

1 8 ~ 2 . 5 ~  By 1870 Indians had disappeared Prom the banks of 

l l fornla  Indian and 52~ook, The Conflict between the Ca, 
White Civilization, 111, 26-28, 34-35. 

5 3 ~ .  PO Wierzbicki, California a s  It Is and a s  It Mae 
Be. O r  a Guide t o  the Gold Region (San Franciscot The Grab- 
horn Press, 1933). P. l8. 

S 4 ~ n  I l l u a t m t e d  History of San Joaqu?n County, p. 28. 



the ~ a c r a m e n t o ; ~ ~  i n  another decade they were unknown i n  the 

Stockton v ic in i ty  except a s  infrequent visitors.56 

Although native Californians had i n i t i a t e d  ranching 

a c t i v i t y  i n  the v ic in i ty  of the del ta ,  naturalized foreigners 

were more successful a t  the  enterprise.  These people devel- 

oped modest ag~icUltUra1 improvements on t h e i r  land, but the 

Gold Rush brought a change t o  the pace of r u r a l  growth. The 

delta,  h i the r to  of marginal i n t e r e s t  t o  s e t t l e r s ,  waa t o  

a t t r a c t  a l o t  of people a f t e r  1848. 



CHAPTER M 

THE GOLD RUSH AND THE DELTA 

The furor produced by the discovery of gold a t  Sut- 

t e r ' s  M i l l  i s  a matter of cononon knowledge. Within weeks of 

the January 1848 find, settlements near the  coast had a l l  

but emptied. The disruption o r  the  exis t ing way of l i f e  was 

completed a s  'tens of thousands of people poured i n t o  Caliior- 

nia during the next decade. Markets created by the inrush of 

people stimulated growth of a more intensive and divers i f ied  

agriculture than had existed ea r l i e r .  

Gold-seeking residents of coastal  California converged 

upon S u t t e r ' s  Fort by the t r a i l s  which had been known for 

some years. A northern route from San Jose and San Francisco 

crossed Suisun Bay a t  Renicia and, approximating the  present 

U.S. Highway 40, led t o  the Sacramento River crossing a t  

Washington (Broderick) (see m p  15, p. 134). The southern 

approach t o  Sacramento and the mines from San Francisco Bay 

followed the general route of the present U.S. Highway 50 

through LlVermore Valley, French Camp, and Stockton. As the  

mining d i s t r i c t s  were extended t o  the south of the Mokeluune 
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River, Stockton and French Camp became departure points f o r  

the miner. 1 

Once the inrush of Argonauts had begun, the water 

routes t o  Sacramento, Stockton, and landings upstream becams 

the major l i n e s  of t r ans i t .  The Sacramento River maintained 

an ear ly  lead i n  s a i l  and steam transportatlon. 

Water Travel through the Delta 

Viewed from the deck of a ship  the t u l e  and willow 

thickets  of the centra l  de l t a  offered l i t t l e  of in teres t .  

The t r i p  t o  Stockton on the San Joaquin seemed par t icular ly  

dull.  Ships followed a shoaling serpentine course between 

canebrake-like masses of tule.  Clmpe of shrubbery broke the  

continuity, but there m r e  no t rees .  When the t u l e  wall was 

burned away views were afforded of Mount Diablo and of the 

Slerra  Nevada. Other breaks i n  the monotonoue t u l e  skyline 



levees, probably rlrst encountered a t  Brannan island.' The 

bank8 abounded with a scraggy white oak;5 these oaks, the 

sycamore a, and other  t r e e s  became larger  upstreama6 Beyond 

the l i n e  of th ickets  and timber, the t u l e  backswamps7 looked 

l i k e  a snccesslon of' lakes a t  high water.* They were drained 

by emal l  sloughs wfiich cut through the wooded riwrbanic.9 

Steamboat ~lough" and the Sacramento proper were nalled i n  

by th ickly  wooded strips." Overhanging branches and t r e e s  

were a constant hazard t o  spars and rigging on vessels that 

had t o  proceed near the banks t o  avoid strong currents.12 

4 ~ i n g g ~ l d ' 8  charts  represent the banks with hachurer 
and the lower shore l l n e  with a l i n e  backed by swamp symbols. 
Rlnggold, o . c l t  chart  of Suisun and Vallejo bays with the 
Coniluence-hii i i 'hvera Sacraniento and 8.n Joapuin. 

%eggart, loc. c i t .  

6~ohnson, loc. c l t .  Clusters of mistletoe, pendant 
mas ,  and wild grape vines added t h e i r  par t icular  huea and 
form t o  the  color and texture of the  woody plant foliage. 
Charles Camp (ed. ) , " ~ n  Irishman i n  the  Gold Rush-The Jour- 
nal  of ~homas Kerr, ca l i f .   st. soc.. Quarterlq, ~ 1 x 1  
 arch 1 9 a ,  p. 21. 

' I ~ a ~ l o r ,  E l  Dorado . . . , p. 218. 

8,&ettg, California I l l u s t r a t e d  . . . , p. 58. 

losteamboat slough wa8 known by several namest 'mid- 
dle  pork" (~ inggo ld ,  loc. c l t  .), "~erritt Slougtfn (Johnson, 

and "The slough" o r  "narrows t o  nrriour 
loco ci t . ;  camp, loco cit., p. 18i Taylor, 



The ua te r  voyage from San Francisco t o  Sacramento 

usually required sir o r  eight  days of A t  l e a s t  

u n t i l  the l e e  of the  Montezuma H i l l s  uas reached, wlnds were 

dependable enough. Thereafter movement upstream wns accom- 

plished by taking advantage of t ides ,  o r  by use of kedge 

ancharor warping. Sometime8 a rowboat was used t o  t o r  larger  

veasels.14 The t i d e s  eased keeled vessels over shoals tha t  

lay  between the  r i v e r  ou t l e t  and Orand Island, t o  e i the r  side 

of the island, and f o r  a short distance above the present 

s i t e  of Frseport.15 The kedge anchor and warping w e e  

employed when currents  were strong and winds weak. The 

tows were t r i e d  when calm prevailed and currents remained 

weak. 

Most d i f f i c u l t y  oras encountered in-Steamboat Slough, 

the favored channel f o r  passing Grand Island. It war a 

seven-mile shor t  cut  which smaller ships and steamboats rol-  

lowed but which northbound l a rge r  s a i l i n g  vessels avoided 

because the current  was too strong.16 The shallower-draught 

sa i l ing  ships warped through ah he slough4 o r  'narrows." 

Warping Involved taking a c o i l  of rope upstream from one's 

ship in a canoe or  small boat, securing the strand t o  a 

13~ohnson, op. cit. ,  p. 126; Camp, loc. cl t . ,  pp. 
18 if. 
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stump or  t r e e  near the water's edge, and bringing the l i n e  

aboard, where the hands proceeded t o  pull.  The slow progress 

was punctuated with the shocks attendant upon s t r ik ing shoals 

and snags and overhanging t rees .  Passengers a l ternate ly  

aided In  the laborious operation, hiked o r  hunted on the 

shore, and vis i ted  with s e t t l e r s .  Once the main stream was 

reached, sa i l ing  was possible again, assuming a south winde17 

San Franclsco-bound t r a f f i c ,  eteam and s a i l  al ike,  

favored Steamboat Slough. Schooners and brigs d r i f t ed  with 

the stream, s t e rn  foremost. 18 

From two t o  three  days t o  a s  many weeks were oonsumed 

In  sa i l ing  between San Francisco and ~ t o c k t o n . ' ~  The eccen- 

t r i c i t i e s  of the low-gradient channel, the wind, and the t i d e  

could make the t r i p  most tedious. S a i l s  were often of l i t t l e  

use because the meanders constantly a l t e red  the relat ionship 

of course t o  wind. In  such circmstanaes,  more progress was 

made by rowing or, where the channels were narrow and the 

levees offered a rooting, by manual towing. As a rule, there 

was no navigation at night. 20 

Wood-burning steamers appeared on the Sacramento and 



immediately, regular service was es tabl ished betmen San 

Francisco and Benlcla, and Stockton o r  Sacramento. By ear ly  

1850 a number of' steamers were providing highly competitive 

service. The expresses reached Sacramento In  14 hours and 

returned t o  San Francisco a s  quickly a8 a l i t t l e  over 5) 

hours.21 The Stockton t r i p  took between 7 hours and a day.22 

Shoal8 and sharp meanders occasioned the  delays. The Sacra- 

mento's Steamboat Slough required a "considerable nicetyn of 

navigation. A t  l e a s t  one steamboat l o s t  wheelhouse planking 

t o  overhanging t r e e s  while backing and f i l l i n g  around 

benda.23 Although t r e e s  presented no problem t o  San Joaquln 

~ i v e r  navigation, there were numerous times when power hnd 

t o  be cut  and the vessel fended through r i v e r  bends.24 

Delta se'ttlement 

Frustrated miners dropped frm the e r r a t i c  procession 

that  f i l e d  through the mining camps, Stockton, and Sacra- 

mento, a8 they realized tha t  surer  fortunes could be gained 

by t i l l i n g  the  s o i l  than by turning gravel. They took up 

farming i n  various par ts  of cen t ra l  California; t h e i r  

21~inkham, o 
G., pp. 11-12, 1-i' pp. 314, 319; MacMullen, o . 

; Frank Lecouweur, Prom EaS f 
PWsSia t o  the Golden Gate, trans. and comp. Jul ius  C.. 
Behnke (New York: Angelina Book Concern, 1906), p. 262. 

2 ~ n o s  Christman, One Man's Gold; The Letters and 
~ o u r n a l  of a ~ o r t y - ~ i n e r ,  ed. Florence M. c twis tmn ( ~ e i i  
York: W t t l e s e y  Houae, 1930), p. 114. 
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foodstuffs commanded prices which have become legendary. 

Many miners selected land fronting on the a r t e r i a l  rraternays 
l 

or  near streams close t o  heavily traveled t r a i l s .  They found 

tha t  the s o i l s  of wooded natural  levees and bottomlands 

worked easily.  Such s i t e s  had the f u r t h e r  advantage of 

immediate access t o  water during the annual dry seasons. 

Settlement i n  the northern d e l t a  followed the l i n e  

of higher levees which flanked the a r t e r i a l  Sacramento River. 

To the south, few a t t r a c t i v e  residence s i t e s  appeared except 

near the del ta  apex and on those mainland f r inges  tha t  had 

deep water access, firm ground, and timber. As with the 

Sacramento banks, the southern s i t e s  were near focal  centerr  

of trade and travel: Stockton, French Camp, and the San 

Joaquln crossing. The Antioch v ic in i ty  a le0  a t t rac ted Set- 

t l e r s ,  although it had modest timber resources. It was more 

of a port of c a l l  than a point f o r  t ransferr ing cargo and 

passengers. 

As f a r  a s  has been learned, s e t t l e r s  avoided other 

parts  of the de l t a  a t  t h i s  time. The western and south- 

western margins lacked adequate perennial supplies of good 

water. The banks of centra l  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 centra l  pa r t  of 

the del ta  was off-center f r o m  the traveled San Joaquln chan- 

nel. The eastern margin of the de l t a  had water, t rees,  and 

good riverbank soi ls .  Prior t o  1851, however, the lnanlgrantr 



seem t o  have been more Interested i n  taking up land with 

slmilar  qua l i t i e s  located nearer t o  Su t t e r  Fort and the 

mining country road from Stockton. 

The Argonauts who s e t  up ehanties o r  t e n t s  along the  

Sacramento In  1849 were wood choppers o r  gardeners. The 

wood choppera followed the trade a s  an interim occupation 

before returning o r  going t o  the mines.   hey sold the f u e l  

t o  steamers f o r  $12-$15 a cord. The men who cleared garden8 

intended claiming pre-emption r ight6  t o  the  land. These 

people found a c lus te r  or  two of huts a t  the Indian vi l lage  

which stood upstream and opposite the head of Steamboat 

~ l o u g h , ~ S  and an the west bank a mile o r  so  northwest of 1 
the present ~reeport .26 

I n  1850 the settlement pat tern  along the r i v e r  had 

intensif ied.  A few houses and f i e l d s  were i n  evidenoa a t  

Washington and Sut tervi l le ;  but southward, In to  the de l t a  

oountry, there was l i t t l e  o r  no a o t i v l t y  u n t i l  a mile o r  s o  

below the present Freeport. There were huts  and f i e l d s  hare 

and across the r i v e r  from Clarksburg, a l s o  a half-mile iiorth 

or  Clarksburg on the eas t  bank and f o r  a mile along the e a s t  

bank near the head of Su t t e r  Slough. A s imi lar  pattern of 

f i e lds  and houses occurred along the eas t  bank opposite 

2%aylor, op. ci t . ,  I, 218, 11, 47; Johnson, op. cit. ,  
PP. 119, 123, 125; Teggart, loc. cl t . ,  pp. 322, 324. Among 
the s e t t l e r s  was the ~ rgonau t ,  l a t e r  judge. Clark who s e t t l e d  
near the town which preserves-his name.  usee ell e t  a le ,  s. 
C l t . ,  9. 216. - 

2 & f a ~ l ~ r ,  o . oit., I, 219; Peter H. Burnett, An Old 
Callrornla ~ i o n e e k a n d r  Biobooks, 1946), PP. 2 0 1 r  



Sut ter  Island, and f o r  a half-mile opposite the head of Orand 

Island. Su t t e r  Island was farmed only a t  i ts  eastern t ip .  

Across Steamboat S l o U ,  small f i e l d s  covered much of the 

upper end of Orand Island. Other Orand Island farms, includ- 

ing orchards, extended from the junction of Steamboat and 

Su t t e r  sloughs downstream t o  the present Howard's Landing. 

No lmprovementa a r e  known f o r  the remainder o r  the island, 

nor f o r  Merrl t t ,  Ryer, Brannan, and Sherman islands. There 

appears t o  have been s&e t i l l e d  land along the riverbank 

where Rio Vista now stands. 21 

Descriptions of farmsteads and t h e i r  production a r e  

few, and they seem t o  be of those located a t  the head o r  I 

Steamboat Slough and along the Sacramento bank opposite. 

The land nas t i l l e d  with a spade. Winter vegetables grown 

i n  1849 were reported a s  varying from indlffeFent t o  I 
n t h r i t t y n  (vigorous) i n  appearance, depending upon the s k i l l  

and luck of the settler.* I n  Map 1850 malzet, turnips, 

potatoes, and young grapevines looked promising. Tabla 

peas, then ripening, were being offered a t  $4 per pound. 29 

27~inggold, o . c l t  chart  of the Sacramento River. 
The delineation of ~ ~ * l n s p i r e s  confidence i n  the 
falthfuJneas of the Ringgold charts; however, is land namen 
are  not i n  accord with present terminologg. Schoolcraft 



Clearings, log houses, and shanties on p i l e s  remained 

~ c a t t e r e d  along the natura l  levees f o r  some years.3° Claims 

were being established t o  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 des i re  t o  

earn enough money t o  re turn  t o  the East. Audubon, noting 

conditions a t  Su t t e r ' s  Fort  i n  April 1850, reported tha t  

fever and ague were "very prevalent" i n  the valley and tha t  

dysentery was feared by a l l .  Some farmers to ld  him tha t  

nothing would induce them t o  settle.32 

Catt le were raised and fat tened f o r  the mineslmarket 

In the backswamps and on the valley plains. The Yolo Basin 

and adjacent plains and the  country t o  the north of the 

Calaveras were pa r t i cu la r ly  ac t ive  areas a s  slowly receding 

waters bared lush growth which could be grazed a t  the time 

the winter range was drying up. The old t u l e  growth was 

burned off  i n  the fa11.33 

3O~rank Marryat, Mountains and Molehills '(reprinted 
i n  facsimile from 1st ed.; Stanford, Calif.: Stanford Univ. 
Press, 19521, p. 202; Lecouvreur, OP. cit.. p'. 263. 

%he flood of December 1849-January 1850 .topped the 
natural  levee by a foot  or  more i n  the Courtland t o  Walnut 
Grove vicinity,  a t  l e a s t  so  one may judge on reading the 
careful  account of Lyman's experience. Teggart, loc. cit., 
PP* 327-34- 

32~ohn W. Audubon, ~udubon's  Western Journal: 1849- m, ed. Prank Heywood Hodder (Cleveland: The Arthur If. 
Clark Co., 1906), pp. 234, 237. 

. 33~prague and Atwell, The Western Shore Gazetteer . , P. 24; Russell e t  a l , ,  bp. cit., p. 133; An I l lus -  
:rated History of San Joa uln Count , p; 220; W. C. Fleming, 

B l s t  O ~ Y  Of Beef Cat t le  1: San Joaq&n, Holt 's  Sen Joaquin 
Gazette (April 1952), p. 1. 
CI----_ 



By 1850 o r  1851 there were severa l  farm families 

located near the Coswnnes, Dry Creek, and Mokelumne crossin&a 

of the Stockton t o  Sacramento road.34 C l o ~ e r  t o  the delta,  

farmlng a c t i v i t y  had been reamed near Stockton and on banks 

near the Stanislaus River mouth.35 Otherniae, comparatively 

l i t t l e  in te res t  was shown the swamp and overflowed lands 

borderihg eastern and southern d e l t a  d l s t r ~ b ~ t a r i e s . ~ ~  

Trade and Transportation Nodes 

Trade and transportat ion nodes developed about the 

southern de l t a  during the Cold Rush, but not along the Sacra- 

mento. Stockton was where deep water and firm land came 

together nearest the southern mlnes. French Camp offered 

l e s s  a t t r a c t i v e  water f a c i l l t l e s  but it was more successful 

than r ive r  towns established f a r t h e r  south. The l a t t e r  

places were hampered i n  t h e i r  growth by the  flow extremes of 

the San Joaquin, by the expanse of inhoepitably dry country 

t o  the west of the r ive r ,  and by being o f t  the main l i n e  o r  

land t ravel  betueen the coast and the  southern mining com- 

try. m a t  route crossed the Son Joaquln below the uppermost 

d is t r ibutary  fork. The equivalent northern land route t o  the 

mines crossed the r i v e r  a t  Sacramento, north of the delta,  - 
34Bancroft, History of California, MI 484, 

35e~8 p- 513; z., V, 552-53; J4n I l l u s t r a t e d  
History of Szn Joaquin Countg, p. 33. 

3 f ~ l t a ,  Nov. 15, l852, i n  Bancroft Scra 8, Set 
v 1881. ~ f o r n i a  A g r i c u ~ t u r e , ~ ~  p. I8 ( h e r e l % ~ t e F  clted 
a s  a, Set w 18:l). 



There were no places within the de l t a  which had the combina- 

t ion  of advantages possessed by the s i t e  which Su t t e r  had I 

obtained downstream from the o u t l e t  cif the  American River. 

Backswamps of the Sacramento and Yolo basins were narrowest 

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

On the Campo'de 10s Franceses land grant  Weber's Set- 

tlement o r  Tuleberg, l a t e r  Stockton, was f lour ishing by mld- 

1849 a s  a debarkation and forwarding post f o r  t r a f f i c  t o  the 

gold camps.37 Store ships and inact ive  vessels  were begin- 

ning t o  choke the channel. Cargoes, a few warehouses, 

numerous frame and canvas dwellings, and c o m e r c i a l  houses 

were spreading from the head of Stockton Channel across  the 

townsite. Catastrophic f i r e s  swept the flimsy town in 

December 1849 and i n  May 1851. More sturdy ed i f i ces  were 

b u i i t  when the settlement was reconstructed, and t h i s  encour- 

aged the opening of several  brickyards i n  the vicinity.f8 

3 7 ~ h e  Weber ranch headquarters has been cal led  French 
Camp p r i v a t e  Land claim case NO. 298 N.D.; deposition of 
Peter Lassen (NOV. 19, 1853), pp. 24-2g; but the t e r n  prop- 
e r ly  d e s i y a t e s  the place t o  the south wfiich preserves the  
Mme. The Weber colons center  was known as Weberfs Se t t l e -  
ment, Tuleberg, and ~ a i t o r i a  before the designation o r  



Residents of the town may have numbered 1,000 i n  

September 1849, and about 2,400 In May 1850. The f l o a t i n g  

population may have amounted t o  another 2,000.39 Regardless 

of the  number, the people were largely  engaged i n  wholesaling 

and r e t a i l i n g  supplies, teaming and packing, hosteling, and 

other services. 40 

A t  f i r s t ,  Stockton's important goods-forwarding func- 

t lon  was performed by mule teams, some ox teams, and, when 

conditions required, by men. Stage and f re igh t  wagons were 

ac t ive  by 1 8 5 0 . ~ ~  Goods and c a r r i e r s  destined f o r  gold 

camps i n  the Stanislaus and Tuolumne basins generally went 

through French Camp. A s  long a s  dry road conditions pre- 

vailed, Stockton was busy with f re ighters .  Wfth the  onset 

of winter rains,  however, the s t r e e t s  became a mire and the  

road connection with French Camp, along with o ther  approache. 

t o  Stockton, soon becaDle Impassable too. Adobe e a r t h  an4 

water-filled sloughs were ao prevalent about the town t h a t  

the ear ly  t raveler  was pressed t o  decide whether it waa mud, 
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Intended t~ eliminate the hazard by building and grading a 

road, but some time elapsed before such improvements were I 
made. Meanwhile, several short-lived r ivers ide  towns were 

l a i d  out t o  the south of Stockton with the intention of sup- 

planting the mud-bound San Joaquin port.lf 
I 

i 
French Camp I 

I 

Stockton businessmen surveyed the s i t e  of French Camp 

i n  the f a l l  of 1849 with an eye t o  establishing a winter 

f re ight  depot there. A public house and s to re  were con- 

structed shortly, and a t  l e a s t  by ear ly  1850 a yawl uab 

carrying passengers and cargoes fiom Stockton t o  French 

The hamlet had a physical advantage over Stockton. 

The sandy s o i l s  of the valley plain here approached t o  the 

very edge of the deep, high banks of' French Camp Slough. 

Because of s o i l  porosity it was possible f o r  teams and wagon8 

t o  opera'te between French Camp and the mines a t  any 

I n  December 1850 a small steamer and a miniature 

atern-wheeler were put on the Stockton t o  French Camp run. 

Larger vessels  a l s o  ventured up the slough; but only 



a s  f a r  a s  Ragtown, the outport which rose about a half-mile 

t o  the northwest of French Camp. Water-borne ac t iv i ty ,  aug- 

mented by whaleboats and small ships, was largely a phenome- 

non of the  season when wagons and Stages could not get 

through t o  Stockton. 46 

Traf f i c  t h r o w  French Camp a l s o  arrived over the 

grassy pla ins  from the San Joaquin crossing, some 8 o r  10 

miles t o  the southwest. The intervening t r a i l  was waterless 

except f o r  a slough tha t  lay within three-quarters of a mile 

of the river.47 The wooded French Camp oas is  must have 

appeared a pleasant haven a f t e r  an eight-hour march from the 

r iver.  

The San Joaquin Crossing 

I n  1850 a sheep ra iser ,  one H. Banta, purchased an 

inn tha t  had been b u i l t  In  the previous year t o  ca te r  t o  

t r ave le r s  who moved t o  and from the mines and San Jose by 

way of the  San Joaquin crossing. The hostelry was s i tuated 

in a thickly  timbered area where the t r a i l  met Tom Palne 

It was the first she l t e r  tha t  a. t rans ient  came 

upon a f t e r  crosslng 10 t o  15 miles of treeless,  and usually 



waterless, plains from the mean Mount Diablo Renge oas is  a t  

Mountain ~ o u s e . ~ ~  The hot and d r y  p la in  nierged with the 

backswamp quagmire along Old River where the a i r  seethed 

with m o s q u ~ t o e s . ~ ~  Land t r ave l  was an  unpleasant experi- 

ence. 

About f ive  miles eaat  of Bantats  Inn, approximately 

where the Western Pccific ra i l road bridge now crosses the  

San Joaquln, was the Pescadero crossing, seasonally a forb. 

The establishment of a f e r r y  here occurred sometime between 

June and the f a l l  of 1 8 4 8 . ~ ~  The enterpr ise ,  begun by 

former miners, was known as the Doak and Bonsall Ferry. 

I n i t i a l l y  the passage was made i n  two small boats, although 

a yawl may have been employed before a f l a tboa t  ferry was 

warped up the r i v e r  and ins ta l led .  This manually operated 

rope fer ry  charged $2 o r  $3 f o r  a man and horse, $8 f o r  a 

wagon, and $1 per single person carried.  The rece ip t s  may 

have reached between $500 and $1,000 a day I n  the dry season. 

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

fe r ry  operators earned addit ional  revenue. 52 

4 9 ~ e w r t ,  loc. c i t . ,  p. 183. 

5%eggart, " ~ i a r y  o r  Nelson Kingsley, . . . ," =. z., pp. 261-62; Taylor, op. c i t . ,  XI. 73. 

51~eggart,  he Oold Rush . . . ,' loc. cit. ,  
ppe 184, 200. 

52~inkham, OP. c l t . ,  p. 3168 Taylor, op. c i t e ,  
P* 75. 
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I n  1849 the fe r ry  became Bonsell and ~ c o t t ' s , ~ ~  and 

i n  1850 was referred t o  a s  ~ o n s a l ~ s . ~ '  After  1849 It shared i 

the r i v e r  crossing trade with Slocurn's Ferry, about one and 

a half  mlles t o  the north.55 Another r iva l ,  Fiske o r  Dur- 

ham's Ferry, was operating by 1850 near San Joaquin City, 

about eight  mlles t o  the south of the main crossing. 56 

Antioch 

I n  December 1849 two brothers located on public land 

about four mlles t o  the southeast of the junction o r  the 

Sacramento and San Joaquln r ivers .  The settlement, smith's 

Landing, received a handful of new a r r i v a l s  nine month8 

l a t e r ,  the people having been promised a l o t  each i n  the 

newly surveyed towne57 A garden was set out sometline In 

l850 on Smith's Point, t o  the northeast of the village. It 

5 3 ~ n  I l lus t ra ted  ~ i s t o r g  o i  San Joaquin Countg, e. 
cit. - 

54~epor t  of the Secretary of War, I n  Further Compll- 
ance with the Resolutions of the Senate Call ing f o r  C o ~ i e s  
o r  Reports on' the Geology and Topography of California, 
a e w r t  of phi l ip  T. Tyson, U.S. 31st corn., 1st seas.. 

5 5 ~ n  I l lus t ra ted  H i  s tory of San Joasuln County 
p. 219-23); Jacob Wright Harlan, California '46 t o  'd 
Oakland; By the author, 1896), p. 209. P 

Joaquln Clty was one of t a n  hamlets tha t  
straddled the r ive r  near the mouth of the t r ibu ta ry  Stanis- 
laus. The second comaunlty, Stanislaus, occupied the s i t e  
of the  e a r l i e r  Mormon colony. Both of the l a t e  r i v a l s  t o  
Stockton date from 1849. Bancroft, History of California, 

513. 

57.7. P. Munro-Fraser, History of Contra Costa County, 
California (san Francisco: W. A. slocum 6 CO., U82), PP. 
81-82. 



was i r r iga ted  by windmill l i f t  from a de l t a  slough. Protec- 

t i o n  from stock and lesser  animals was accomplished a f t e r  

the spring of 1851 with a fence and ditch. The garden crop8 

and h a i  cu t  on the islands of' the d e l t a  were the oormnunltp's 

chief support. The feed, and presumably surplus produce, 

were sa i l ed  t o  San Francisco l o r  The contact8 

between the  c i t y  and the landing, rechristened Antioch on 

July 4, 1851. were maintained regularly thereaf ter.59 

5 8 m ~ i s t o r y  or  ~ n t i o c h ,  II stockton Record, mb. 18, 
1935, I n  Bancroft Library Scrapbooks, No. BD "Calitornia 
Counties--Contra Costa," p. 51. 

5 9 ~ o - F r a s e r ,  OD. elt.. pp. 482-83. 



PART THREE: RECLAMATION AND LAND USE 

CHAPTER VII 

HYDROGRAPHIC PROBLEMS AM) SOLWIONS IN THE DELTA 

For over a century there has been a constant e f f o r t  

t o  convert the Sacramento-San Joaquln Delta i n t o  a flood-free 

agr icu l tu ra l  land. Reclamation was hampered by a number of 

in ter re la ted  physical obstacles, some o r  which were made more 

d i f f i c u l t  t o  overcome because of cu l tu ra l  a c t i v i t i e s  which 

changed the behavior of the  watershed. 

Hydrographic Problems 

Floodplain Shrinkage 

The fundamental d i f f i cu l ty  i n  reclaiming the del ta  



power of t i d a l  water.* The reduction of t i d a l  scouring 

capacity occurred a t  the same time tha t  the drainage system 

was being charged with tremendous loads of debr is  from the  

gold placers and mines of the Sierra  Nevada foothi l l s .  

Alluvia t ion 

Alluviation i n  the r i v e r  channels ln tens i i ied  the  

flood incidence and contributed t o  the  elevation or  uater  

tables  i n  reclaimed t r ac t s .  The problems were par t icular ly  

serious between 1860 and 1914, when more than 800,000,000 

cubic yards of mining debris  were estimated t o  have passed 

through the del tae3 The debr is  raised and constricted the 

f loors  o r  a l i  channels, thereby elevating flood planes. 

Higher flood planes were accompanied by Increased seepage 

through a r t i f i c i a l  levees, which weakened the structures.  

The elevated stream beds prolonged the period o r  seepage 

and, even i n  the dry seasons, produced high water t ab les  i n  

the reclaimed d i s t r i c t  8 .  When levees held, thus preventing 

d i rec t  flooding and a l luvia t ion of farm land, the floods 

hampered agriculture. Growing seasons were shortened by 

standing seepage water, and root  development zones i n  the  

s o i l  were narrowed by high water tables. The water-table 

problem was compounded by subsidence of the  reclalmed land. 

2 ~ e p o r t  o r  the w i n i n g  Commission on R i v e ~ s  and 
Harbors t o  the Governor of California, p. 10. 

301lbert, OP. c i t . ,  p, 46, 



These aspects of a l luvia t ion received l i t t l e  public 

a t t en t ion  compared t o  the more obvious e f fec t  of the debris  1 

an Inland 'navigation. Shipping was disrupted by r i v e r  

shoaling, a condition tha t  was eased by the  Corps of Engi- 

neers, whose a c t i v i t y  represented the f i r s t  comitmcnt of 

the United S t a t e s  i n  Central Valley water problems. 

The build-up of debris  I n  the  Sacramento had k e n  

developing eerious proportions a f t e r  the  floods of 1861-62 

when an accumulation of t a i l i n g s  from a decade and a balf " - 

of mining flushed in to  the waterway. The rapid~expanslon 

of the hydraulic mining industry a f t e r  l867 increased the 

volune of alluvium dumped i n t o  the r i v e r  system. 4 

By 1891 al luvia t ion had ra ised the low water plane 

of the  Sacramento River about seven and a hal f  f e e t  a t  

Sacramento, and t o  lesser  heights ~owns t ream.~  Maximum 

al luvia t ion i n  the del ta  was reached i n  1894-95, by which 

time 10 f e e t  o r  more of f i l l i n g  had accusulated f o r  samc 

distance below Sacmaento, although not a l l  of the way t o  

the r i v e r ' s  out le t .  6 

The debris-caused r i s e  In the  low water plane dimin- 

ished the range of t i d a l  action. A suggestion of the pre- 

vail ing s i tua t ion  i s  recorded i n  the  t i d a l  data f o r  



Sacramento. Tidal f luctuations were reduced from a two-foot 

range a t  mid-century t o  about nine inches i n  1871, and the 

t i d e  was absent between 1883 and 1898. BY the l a t t e r  year. 

the  l i m i t  of t i d a l  ac t ion had re t rea ted downstream t o  the 

Freeport v i c 1 n l t y , ~  a distance of about 10 miiea. The a l l u -  

v ia t ion had become so great along the  Sacramento that the 

t i d e  no longer ass is ted  deeper draft vesaels over ce r t a in  

shmla .  

The debr is  problem was l e s s  serious i n  the San Joaquin 

system a8 a wholes8 although shoaling was a nuisance t h a t  had 

s t a l l e d  boat t r a f f i c  ever since the ,.Gold ~ u a h . ~  The r ive r '8  

main channel underwent no major changes between 1860 and 

1890, except f o r  a r t i f i c i a l  cuts  made a s  a i d s  t o  navigation 

o r  i n  the  process of building levees. 10 

However, a l luvia t ion of the Calaveras River had r e r i -  

ous implications f o r  the future of Stockton a s  a deep-sea 

71mprovernent of Sacramento and Feather Rivera, 
California, U.S. t h  Cong., 3d Sess., H. Doc. 48 (Washing- 
tm: 18gN. p. 4;%m ~ u l l  NO. q, p. 156. ~ i d a l  ac t ion  
teased a s  tar domatream a s  Walnut Grove according t o  
Report of the  Conunittee of Twenty-Four of t t e  River Improve- 

ment and Drainage Association of California, Report of the  
Commissioner of Public Works and Engineers, t o  the Governor 
of Czlifornia (Sacramento: l9O2), p. 31. 

8~pproilmately 80 per cent of the debr is  arose i n  the 
Sacramento watershed. Min in~  Debris, California, loc. c i t .  

g~ohnson, California and Oregon . . . , pp. 11, 192; 
Schaeffer, Sketches of Travels . . , p. 31; upham, Notes 
of a Vo a e t o  Ca ifornia . . . , p. 233; Hutchings, Scenes 
of vond:rg. . . ,'p. 30; Tinkham, or. cit., pp. 3 3 0 - 3 1 1  
b i l b e r t ,  op. ci t . ,  p. 42. 

%eport of the Examining C o d s s i o n  . . , PP. 
91-92. 



port. The r i v e r  followed courses which entered the &in 

JoaquLn t o  the  north and south of Stockton. Within the 

l a t t e r  channel the town's harbor uas situated.  Evidence of 

the existende of a s i l t i n g  problem by l 8 7 O  is  afforded by the  

f a c t  tha t  Stockton business In te res t s  wanted t o  build a shlp 

canal with but a Single point of water lngress--at the pro- 

posed ou t le t  near Venice lslandel' The Beparate acheme t o  

develop a ra i l road terminal and deep-water por t  a t  Venice 

Island a l s o  r e f l e c t s  Stockton's harbor plight. 12 

Before the  accelerated a l luvia t ion began, r i v e r  mv1- 

gators expected 10 f e e t  of water on t h e  Sacramento, and about 

6 o r  8 f e e t  on the  de l t a  part  of the San ~oa~uln . ' 3  A t  low 

r i v e r  and low t i d e  the lowest channel depths as f a r  inland 

a s  the s t a t e  cap i ta l  was 7 t o  8 fee t ,  and a t  high t i d e  ves- 

s e l s  drawing 9 t o  13 f e e t  were f loated a t  any season, I n  the  

f a l l  larger  side-wheel steamers awaited propep t i d e s  t o  c ros r  

the shoals i n  loner Steamboat Slough. 14 

l l ~  company !?as Incorporated t o  d i g  the  canal during 
1870. "ship Caml,  May 28, 1870, p, 5. Subscriptions 
could not rftlse the  required $1 300,000. "~eclamatlon and 
Ship Canal, M., Sept. 25. d75, p. 7. 

%lde Land Reclamation Co., Fresh Water Tide Lands 
of California (San Francisco; C a r ,  b u m  & Nenhoff, W72). 
pp. 30-31. Later references t o  t h i s  edi t ion of the  brochure 
will be d i s t~ngulshed  from the edi t ion of 1869 by adding t h e  
date t o  footnote entry,) 

13~inggold, A Series of Charts, . . . , p. 39. 

14~utch1ngs, Scenes of Wo eF and Curlosit  i n  Call- 
fornla ( l e w  York: A. Roman and c?, la70 , p. 2?9: hence- - 
forth distlngulahed from the edi t ion of $60 by adding the  
date t o  footnote entry). Mining Debris, ~ a l i f o r n i a ,  h. z.; William Hamtnond Hall, Sacramento Valley River 



The impaired navigabil i ty of the Sacramento was eVi- 

dent by 1866; deeper d r a f t  steamers could no longer reach the 

c i t y  of Sacramento, and the day when steamers could race 

aide-wheel t o  side-wheel was passing.15 By 1877, the effec- 

t i v e  navigable depth of the r i v e r  a t  low water wis reduced 

t o  f ive  o r  six feet .  Shoaling progressed so f a r  i n  Steamboat 

Qlough by 1874-76 tha t  t h l s  shorter  wateruay between Sacra- 

m n t b  and Rlo v i s t a  was being abandoned.16 U t e r  1879-80 Old 

River became the  channel f o r  passing Grand 1eland.17 Never- 

theless,  i t  had bad shoals, a s  bid pa r t s  of the r i v e r  above 

Preeport and opposite Rio V i s t a .  Vessels were res t r i c t ed  t o  

Improvement, Government Policy and Works, Reprint of let tel? 
addressed t o  the'Board of Engineers f o r  Improvement of the 
Sacramento and Tributary Rivers (1905)~ p. 12: W. H. Heuer. - - - . . . . . - . .- 
"What the Government ~ a s  Done f o r  California's ~ a t e r w a ~ s ,  '- 
Cornonwealth Club of California, Transaetiona, M I 1  ( N O ~ .  
191)). pp. 553-54; Control of Plooda on the Misslsslppi and 
Sacramento Rivers, p. 3 . 

15~estimong Taken by the Committee on Mining Debris 
a s  Reported t o  the Aasembl (Sacramento: 1878), p. 7. 
Apparently the side-wheeled ceased t o  operate on the Sacra- 
mento a f t e r  1869, when the  California Pacific Railroad 
absorbed the California Steam Navigation ComDam. The ves- 
s e l s  were withdrawn f o r  service on San Fraijcisc& ~ a y .  H. J. 
Corcoran, " ~ l v e r  Navigation i n  Early Da s, Comonwealth 

. Club of California,  transaction^. VIII t v .  1913). p. 583) 
MacMullen,, Paddle Wheel Days i n  California, p. 2' W i l l l a m  D. 
Johnson, Inland st+a Navigation i n  ca l i fomla '  funpublished 
Magterts thes is ,  Dept. of History, Stanford Univeraitg, 
1952), p. 79; Control of Floods on the Mississi~pl and Sacra- 
mento Rivera, p. 41. 

16~ ln ing  Debris, California, pp. 19-20; Testlmom 
Taken by the Committee on Mining Debris . . . , loc. c1t.j 
Minln Debris i n  California Rivera, U.S. 47th Cong., 1st 
2esa.6 Exec. Doc. 96 (Washington: 1882). PO 30. 

1 7 ~ n l n g  Debris, Califormia, p. 19. 



re la t ive ly  narrow channels. Even the four-foot d ra f t  s tern- 

wheelers which were introduced i n  response t o  chanding r i v e r  

conditions were known t o  ground during the low-river stages 

of the 1 8 9 0 ~ s . ' ~  By t h i s  time navigation on the San Joaquin 

above Stockton, never of much consequence, had passed its 

prime. The smaller flow of t h i s  braiding r i v e r  was being 

sapped by expanded i r r iga t ion  withdrawals tha t  developed 

a f t e r  1871. Also, two railways o f f e n d  year-round regular 

service t o  the valley residents, while the competing r iver-  

boats could only o f fe r  sporadic service during 3 t o  10 

months of the year. 19 

Salt-Water Penetration 

The a r e a l  reduction of the floodplain through recla-  

mation and a l luvia t ion f a c i l i t a t e d  the penetration of salt 

water In to  the  del ta ,  although it probably was only a matter 

of time before the diversion of water f o r  i r r iga t ion  o r  the 

Central Valley would have had the  same ef fec t  during dry 

years. Lose of natural  storage area f o r  the excess water 

of winter meant tha t  l e s s  water was available t o  re tard  

penetration or  s a l t  water in to  the de l t a  from Suisun Bay 

during the annuel dry season. salt-water penetration o r  - 
1 8 ~ m p r o k e n t  of Sacramento and Feather Rivers, 

c i t  . - 
l g ~ e u e r ,  loc. c i t  ., p. 558; Macmullen, op. cit. ,  

PP. 82, 84; San Joa uin R ver, California IJ t o  Herndon, 
U.S. 65th Cong., 1s; Sem!, H. DOC. 332 (6sLngton :  ls~), 
PP. 121 25-26. 



de l ta  channels reached Its peak in the period 1910-40 a s  a 

r e s d t  of the pyramiding of dry seasons, increased i r r iga t ion  

diversion, and reclamation. 

Reclamation, flood control, a l luvia t ion,  and sa l t -  

uater  penetration a r e  facets  of a basin-rcide problem that  

a l so  includes the maintenance of navigation, but the policy 

of t r ea t ing  a l l  i n  a comprehensive water raanagement program 

was not formalixed u n t i l  a half century of f loods end debris 

swept over the  bottomlands of the Central Valley. Although 

act ion of t h i s  s o r t  was delayed, the broad approach t o  basin 

problems was long entertained by private lndfvlduals and 

s t a t e  and federal  agencies, which bu i l t  up a knowledge of 

the Sacramento-San Joaquln hydromaphy. The thinkfng on 

t h l a  m t t e r  gradually matured ln to  the Central Valley ProJ- 

e c t  . 
SeeWng Corrective Measurer 

Early Public Opinion 

Winter, spring, and early swner rloodings of the 

Sacramento and San Joaquln bottomlands a r e  natura l  phenomena 

which debris and reclamation in tensi f ied  during the l a t t e r  

nineteenth century. To most lowland residents, the debris 

was the prime cause of flood destruction, and it had t o  be 

eliminated. Another element of the populace held that  the 

mine t a i l ings  brought in to  the lowlands should be diverted 

t o  f i l l  In backsnamp depressions. Such views had begun t o  
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be expressed a t  l e a s t  a s  early a s  1 8 6 0 . ~  I n  1878 Tyler 

Island s e t t l e r s  reportedly cut ditches through the  natural  

levees t o  obtain s i l t  deposition within the island.21 The 

San Francisco ~hron ' ic le ,  thinking on a grander scale, recom- 

mended ed i to r fa l ly  i n  1878 tha t  the s t a t e  recover swamp 

property i n  the  Yolo Basin and elevate the land by turning 

the  debris-laden r i v e r  Onto it. The edi tor  a l s o  suggested 

t h a t  dredges could pump debris out of the Sacramento channel 

and Into  the basin. Once the project was completed, sa id  

the  edi tor ,  expenses would be recovered by s e l l i n g  the 

reclaimed land. 22 Two years l a t e r  another metropolitan paper 

expressed the idea tha t  unless sediments were admitted t o  We 

reclaimed areas, they would become dep~essed .~3  

A pe t i t ion  sulhi t ted  t o  the legis la ture  i n  1878 by 

Henry M. Naglee, d e l t a  landowner and reclaimer, s e t  f o r t h  

the  problems and frame of mind which had been developing 

among people who had seriously attempted reclamationr 24 

Your pet i t ioner  nould . . . represent, t h a t  the  
great floods of t h i s  winter have demonstrated the  
f a c t  t h a t  individual enterprizre, separately exercised, . 

2% Ltjilson ~ l l n v ,  "~eclaination o t  Tule lands," 
' 

California Cul tur is t ,  I11 (Sept. 1860), p. 110. 

21"~he Sacramento Delta," Ed. of San Francisc 
B ~ l l e t I n ,  Peb. 26, m, i n  B& Set Y )&vQ 

2 2 n ~  Pertinent Question," SF Chronicle, Feb. 14, 
1078, i n  9, Set W 34, p. 142. 

2311~.wam~ Land Reclamation, " SF Bulletin, Jan. 3, 
1880, i n  s, s e t  w 34, loc. c i t .  

2 4 ~ e t i t l o n  of Henry M. Naglee (Sacramento; 1878), 
P. 1. 



cannot control  the reclamation of these lands; tha t  
i n  order t o  do so  there must be soma in te l l igen t  cen- 
t r a l  head, i n t o  which a l l  the inf  onnation that  can be 
had on the  subject  should be concentrated. . . . 
As the navigation of these Btreama ig Involved it ' f should be placed under the supervis on and control of 
the Oovernrnent of the United Sti3te8, which, with i t 8  
educated engineer corps, n i l 1  not only bt able t o  
determine upbn and agree a s  t o  the proper methods t o  
be pursued, but should be clothed with power, i n  
cooperation with the State,  t o  enforce its authori ty 
i n  a l l  p a r t s  of the  work, and with f u l l  knowledge of 
the whole system, and every pa r t  thereof, can a c t  
In te l l igen t ly  and effect ively  under a l l  circum- 
stances. . . . 
The individual  d i s t r i c t  system is a fa i lure .  Each 
d i s t r i c t  makes its own levees according t o  thh ideas 
of its t rus tees .  There a r e  hundreds of such d i s t r i c t s ,  
each working i n  its own sphere, under the opinion of 
its own engineers, and frequently ac t ing upon opposite 
theor ies  and doing a c t s  tha t  obstruct  instead o r  
advancing the  great  reclamation problem. 

These individual  d l s t r i a t s  have no intellle;.nt 
information of the obstructions tha t  l i e  e i the r  i n  
t h e i r  own d i s t r i c t s  o r  i n  the midst of other d i s t s i c t r ,  
and even i f  cognizant of these obstructions, a r e  not 
clothed with power suff ic ient  t o  control o r  remove 
them. 

The sect ion of the pet i t ion  re la t ing  t o  navigation 

had wider implications than the phrasing suggests. MaUte- 

nance of inland navigation, a federa l  responsibil i ty,  

afforded a means t o  control the debr is  flow a s  well a s  t o  

e s tab l i sh  ostler in reclamation procedure. 

S ta te  Engineer's Investigations 

By March of 1878 the  S ta te  Legislature responded t o  

public pressure t o  do something about the mining debria 



problem. The o f f i ce  of S t a t e  Engineer a s  created25 t o  

"investigate the problems of i r r iga t ion  of the plains, the . 

condition and capacity of the great drainage l i n e s  of the  

State,  and the improvement of the navigation of the riversee6 

The investigation produced the f i r s t  author i ta t ive  and 

thorough study of the problems of mining debr is  and flood 

control i n  the Central Valley of California. It dea l t  with 

the means of control l ing debris, of Improving and rect i fy ing 

stream channels, o r  building levees, and of creat ing drainage 

25429 Sta t .  Cal. (1877-78), P. 634. An invaluable 
reference on s t a t e  ac t ion  which.guided readings f o r  th in  
chapter Is H ~ i s t o r l c a l  Ssmrmary of Sta te  Legislat ive Action 
with Results Accomplished i n  Reclamation of Snyap and Over- 
flowed Lands of Sacramento Valley. Callfornia. by Em A. 
Bailey, Appendix D i n  sacramento- Flood controi  ~ r o ~ e c t ,  
fievised Plans, Cal i f .  Dept. of Public Works, Div. of 
'Engineering and I r r i g a t i o n  (Sacramento: 1927). 

2&phe o f f i ce  of S ta te  Engineer was created, as the 
quotation indicates,  t o  study a number of water problems. 
I r r iga t ion  or  the drought-afflicted San Joaquin Valley wan 
econamically and p o l i t i c a l l y  important too; thlr ,  problem 
was studied i n  187+ by an appointive board under the leader- 
ship of Lt .  Col. B. s. Alexander. Its report  of a system f o r  
i r r ig8t ion a l s o  recommended the  formation of a S t a t e  Englneer 
Office. 

This report  i s  avai lable  i n  a receat compilation of 
documents about United S ta tes  and Caliiornia a c t i v i t y  i n  the  
water problems of the Central Valley, Central v a l l e y - ~ r o J e c t  
Documents, Part I, Authorizinc: Docmenks, U.S. 84th Cong., 
-H,Doc., pp. 22-28. An 
e a r l l e r  sulnmary of United S ta tes  action i n  the Sacramento 
Valley is  t o  be found i n  "nis tor ica l  Slar~ary of Federal 
Action and It8 R$sulting Effect  Upon the Sacramento Flood 
Control, Project, by E. A. Elalley, Appendix C i n  Sacramento 
Flood Control ProJect, Revised Planz. ( I t  wl l l  be d i s t in -  
guished from Bailey's sumnary of s t a t e  action, Appendlx D, . 
a s  Bailey, Append- c.) 

f l ~ e p o r t  of the S ta te  En lneer to  the L e ~ i s l a t u r e  of 
the Stat'e of California,  Seseiok of 1881 (Sacramento; lm.' 



The f i r s t  Sta te  Engineer, Willlam Hammond Hall, pro- 

posed t o  check the movement of mining debris  by building dams 

In the canyons of the f o o t h i l l  zone. He favored a s ta te-  

controlled levee system along the  trunk streams capable of. 

confining ordinary floods. Natural r e l i e f  channels l i k e  t h e  

Yolo Basin were t o  be abandoned eventually because he f e l t  

tha t  diversions in to  them from the Sacramento Rlver would add 

t o  ra ther  than re l ieve  debr is  deposit ion i n  the main stream. 

H i s  plans contemplated the eventual closing of del ta  chan- 

nels, among them the Old River branch of the S€t~ramentom 

The shorter  Steamboat slough was t o  become the main river 

chamel 

Within a few days a f t e r  creat ion of the office of 

Sta te  Engineer the formation of a Sacramento &inage D l s -  

t r i c t  was a u t h o r ~ e e d . ~ ~  The d i s t r i c t  was created In  response 

t o  pressure of swampland owners and others who v l sua~ ized  an 

end t o  flood problems i n  the lower Sacramento Valley, r e l i e f  

from the cos t  of maintaining levees below Sacramento, a s  well 

a s  the formardlng of new reclamation, If a by-pass canal war 

dug from opposite the mouth of t h e  Feather River t o  an out- 

r a n  on Suisun ~ a y . ~ ~  The cos t s  of t h i s  yolo Basin by-pass 

a642 Stat .  Cal. (1877-78), P. 987. 
9 .  

2 9 1 ' ~  canal fo r  t h e  ~ v e r i l o w , ~  san  Francisco C ~ Z I ,  
Feb. 14, ,11878, in Bs,  Set w' 34, p. 113; "The Flooded 
i?egi0nsD SF ~ l t a ,  Feb. 24, ls'j?, i b i d m B  p. 1 2 3  SF B ~ l l e t i n ,  

.Feb. 27, 1-2.. p. 128; o n e m n g  That Seems Clear 
Now," Sacramento River Floods of 1878 &nd 1881, Collection 
of Sacramento Bee c l ipp ing~ ,mncrof t  Library, University o t  
California, not paginated. 



were t o  be borne by the benefited landowners. Ensineera who 

surveyed the proposed route f o r  the d i t ch  concluded tha t  the 

cos ts  i n  cut t ing through the 33-f00t saddle which separated 

the Montezw H i l l s  from the ou t l i e r s  of the northern Coast 

Ranges would be excessive. Also, they were dubious about 

being able  t o  obtain enough gradient t o  prevent s i l t i n g  or 

the d1tch.3~ The project was therefore rejected by ofYlclals. 

The engineers concluded t h e i r  negative repor t  by 

s t ress ing the need of a centralized authori ty and a compre- 

hensive reclamation and flood re l i e f  program f o r  the Sacra- 

mento Valley with powers and scope broad enough t o  handle the 

mining debr is  problem. This thinking is believed t o  have 

influenced subsequent executive and l eg i s l a t ive  ac t i0n .3~  

Board of Drainage Comiasionerr 

I n  a special  message t o  the legis la ture  i n  l880 tha 

Qovernor re la ted  mining debris both t o  the need f o r  reolama- 

t ion  and t o  the d i i f i cuJ ty  of accomplishing it. He urgad 

farmers and lniners t o  s e t t l e  the i r  differences i n  the legla- 

l a t w e  ra the r  than I n  courts.32 The advice came a t  a tims 

3°n~hlef '  Engineer's Report," by I8aac W. Smith, Report 
of the Board of Comlssioners of the Sacramento River Drain- 
i g *  

3 ' ~ 0 m p t  of' A. B. Nye i n  Edward P. Adam, '~wamp Land 
Reclamation, Connnonwealth Club of Calif., Transactionr, I 
(0ct. 15, 1904)s PP. 13-14. 

3 2 ~ ~ c i a l  Message of Governor George Perkins, t o  the  
Legislature of Cellfornia (Sacramento: lWl) ,  pp. 3-14. 



when re la t ions  between the two factions were acutely dis-  

turbed. The r a ' m r s ,  threatened with ruin,33 were contem- 

pla t ing l ega l  action; and the miners were confronted with the 

complicated and cost ly  proposition of withholding placer and 

ahaft mine t a i l inge  from stream courses. 

The legis la ture ,  i n  response t o  the Governor's mes- 

sage, created the Board of Drainage CooPmissioners which war 

authorized t o  f ind a solution t o  the debris  p~oblem.3~ 

E a r l i e r  l eg i s l a t ion  merely provided f o r  investigation. The 

board, an operative agency of the s ta te ,  was t o  supervise 

land drainage, debr is  containment, and the development of the 

Sacramento River s o  t h a t  it could carry the en t i r e  runoff of 

the  northern Csntrhl Valley. The board was t o  create  drain- 

age basin planning d i s t r i c t s .  Costs of the work were t o  be 

borne by a state-wide land tax  and by taxes on the hydraulio 

gold mines and the benefiting farm Zands. This move t o  have 

the  s t a t e  assume reaponsibl l i ty  f o r  reclamation and debr is  

control  uaa invalidated by a S ta te  Supreme Court decision i n  

1881. The court ruled t h a t  the responsibil i ty of the com- 

missloner t o  organize the s t a t e  i n t o  drainage d i s t r i c t s  

represented the improper delegation of a l eg i s l a t ive  function 

t o  an executive agency.35 I n  so ruling, the court postponed 

331n 1878 and 1880 l eg i s l a t ive  concurrent resolution8 
requested the Governor t o  propose state-financed a id  t o  
indebted reclamation d i s t r i c t s .  Adams, loc. cit. ,  pp. 12-13. 

3&117 Sta t .  Cal. (1880), p. 123. 

35~eop le  v. Parks, 58 Cal., 624. 



f o r  aome years a state-sponsored and -operated program com- 

bining flood control  and reclamation. 

Court Injunctions 

Having l o s t  a legis la ted  advantage, the farmers i n s t l -  

tuted injunction proceedings against the hydraulic minert1.3~ 

Delta i n t e r e s t s  held the "unaniraous opinion" tha t  the mining 

had t o  be stopped. Temporizers or  apologists  were branded 

enemies .37 The val ley  farmers won celebrated decisions In  

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

(July 1 8 8 1 ) ~ ~  and Woodruff v. North Bloomfield Gravel Compaq 

(January 1884) .39 Hydraulic mining was en joined unt il the 

t a i l i n g s  were impounded t o  prevent damage. Because res t ra in-  

ing the debr i s  was ao costly, hydraulic mining had t o  be 

discontinued. Nevertheless, the t a i l i n g s  already i n  t r a n s i t  

t o  the sea continued t o  plague navigation, flood control, and 

reclamation f o r  years. 

36~a i l ey ,  Appendix D, loc. cit., p. 149. 

37"~own the  ~ i v e r , "  Sacramento Bee, Feb. 26, 1881, In 
Sacramento River Floods of 1878 and 1- not paginated; 
Julian Dana, The Sacramento: River of Gold (New York: Farrar  
and Rinehart, Inc., 1939); pp. 169-70. 



The Federal Government 
and Navigation 

The in te res t  of the  United Sta tes  in the physical 

condition of the Central Valley r ive rs  was maintenance o t  

navigation, over which primary ~ e s p o n s l b l l i t y  is vested i n  

C o n w a s  under the commerce clause of the ~ o n s t l t u t i o n . ~ ~  

In California the performance of t h l s  function was seriously 

hampered by the  unique mining debris problem. 

~ b n n e l  improvement began i n  1875 with snag removal 

work on the Sacramento and Feather r ive rs  and j e t ty  aonstrw- 

t i6n on the l a ; t e ~ - . ~ ~  Five gears la ter .  and tm, a f t e r  

the s t a t e  was committed t o  action, Congresa directed the 

Secretary of war t o  devise a system or  debris-restraining 

works t o  prevent fu r the r  damage t o  Cal i fornla ts  navigable 

watera.42 I n  1882 the  repor t  of the f i r s t  investigation 

made i n  accordance with t h i s  d i rect ive   as made by Lieutenant 

Colonel George H. Mendell of the  Anny ~ n g l m o r s . ~ 3  Another 

investigation was authorized In 1888 and the report of i t 8  

findings and recomnendations. transmitted i n  1891, was influ- 

e n t i a l  i n  shaping subsequent Congressional legislation. 44 

4 0 ~ . ~ ,  Const., ~ r t .  I, sea. 8. 

'lcentral Valley mojec t  Documents, 

4 3 ~ i n i n g  Debris In  CallPornla Rivers, US. 47th Cong., 
Sess., Exec. Doc. 98 (Washington: 1882). 

4 4 ~ h e  Corps of Engineers* Investigators were headed by 



The California Debris Comission 

One of the first r e s u l t s  of the reports  was the paa- 

sage, on March 1, 1893, of the Caminetti Act which authorized 

the federal  government t o  cooperate with California i n  formu- 

l a t ing  plans t o  prevent mining debria from passing down- 

stream.45 The California Debris Comnission, comprised of 

three Corps of Engineers off icers ,  nas delegated t o  represent 

the United S ta tes  i n  t h i s  first authorized joint  program with 

the s ta te .  The California counterpart t o  the group was the 

off ice  of the Debris Comnission, created by the l eg i s l a tu re  

i n  March 1893.46 The r e a l  end of the joint e f f o r t  naa t o  

permit resumption of hydraulic mining and a t  the same time 

protect navigation and reclaimed lands from the inimical 

e f fec t s  of mining waste. 

The s t a t e ' s  Debris Comnission was created a t  the time 

that  the administratively more lmportant o f f i ae ,o f  the Com- 

missioner of Public Worka uas ~ o r n i e d ; ~ ~  the agencies inher- 

i ted  the respons ib i l i t i e s  of the defunct o f f i ce  of the S t a t e  

Engineer. During the l a t t e r  1880'8 the older o r p i z a t i o n  had 

been th ro t t l ed  and f i n a l l y  closed by reduced appropriations. 

4 5 ~ h e  Act was named a f t e r  i ts  sponsor, Congressman 
Anthony Caminetti of Amador County. 183 Rev. Sta t .  (1893). 

46~onternporary reviews of o f f i c i a l  act ion may be seen 



Sta te  Engineer Hall, a man of vision and of strong convic- 

tions, had al ienated too many people. 

The Debris and Public Works comnissions were formed 

along the l i n e  recommended i n  1890 by the Oovernor's Examin- 

ing Comlssion on Rivers and ~ s r b o r s . ~ ~  This study moup 

a l s o  proposed re-establishment of r i v e r  and drainage dia-  

t r i c t s  a s  separate yet Integrated operational uni ts  fo r  flood 

control, reclamation, and navigation Improvement. The Exam- 

ining Commission f e l t  tha t  p r io r i ty  should be given t o  a 

sacramento River project  t o  include deepening and widening 
. . 

the  channel domatream from Grand Island, converting Steam- 

boat Slough i n t o  the principal  channel around the island, 

and constructing high levees along the r iver .  The commlasion 

believed tha t  t h i s  course of action would make it poeaible 

f o r  the r i v e r  t o  transport  debris  and flood c r e s t s  t o  the 

out le t .  Also recomnended were straightening of the San 

Joaquin below Stockton, Improving scow conditlona upstream, 

and repairing a dam and levee fa i lure  a t  the head of Paradire 

Cut. The dam f a i l u r e  on t h i s  second dis t r ibutary  entered 

by the San Joaquin had interrupted reclamation along the 

Tom Paine Slough dis t r ibutary ,  t o  the southwest, and along 

Old River. 49 

4 g ~ e p o r t  of the Examining Comnisslon on River and 
Harbors t o  the Governor of California. 



Manson and Orunsky Plan 

Following a pattern tha t  was by then routine, the 

newly created Comnission of Public Works engaged two con- 

su l t ing  engineers, Marsden Manson and C. E. Grunaky, t o  

formulate a solution t o  the flood problems of the Sacramento 

River system. Their Suggestl~nS, the Manson and Grunsky Plan 

submitted i n  December 1894, incorporated a by-pass system t o  

convey excess water through the Yolo Basin ra ther  than by way 

of an enlarged and massively leveed Sacramento River. The 

Impossibility o r  confining flood water t o  the r i v e r  channel 

, was rec0gnized.5~ Although the Governor recomnended legis-  

l a t i v e  ac t ion on these s ~ g g e s t i o n s , 5 ~  l i t t l e  more was done 

than make appropriations f o r  minor improvements t o  the  Sacra- 

mento and San Joaquin channels. The Public Works agency 

remained the  administrative and investigatory organization o r  

r i v e r  problems u n t i l  1907, when the State Department of 

Engineering vms created. 5 2 

Implementing Correc t ivea 

Navigation Improvement by 
the Corps of Engineers 

I n  the l a s t  quarter  of the nineteenth century about a 

dozen floods vis i ted  the d e l t a  and adjacent Central Valley 

sosee Report of the Commissioner of Public Works t o  
the Governor of California /1Sg4J (Sacramento: 1895), pp. m. 

S1~acramento Flood Control ProJect, Revised Plans, 
P* 32. 

S2E?ailey, Appendix D, m., p. 156. 



bottomlands, yet flood control measures -rely advanced bepond 

the blueprint stage. Some ineffective debris-restraining 

work was done I n  the  Sierra  Nevada foothi l l s .  River improve- 

ment i n  the  lowlands consisted of snag removal, j e t ty  con- 

struction,  and channel realignment by the United S ta tes  Corps 

of Engineers, measures designed f o r  navigation Improvement. 

Navigation improvement work on Stockton Channel and 

adjoining Mormon Slough was i n i t i a t e d  by the federa l  govern- 

ment i n  1885, about nine years a f t e r  snag removal and channel 

straightening were s t a r t ed  on the lower &n ~ o a p u l n . ~ ~  Mean- 

while, the general  condition of the Sacramento c h a ~ e l  war 

being Improved by snag boat operations and, a f t e r  1899, j e t ty  

construction t o  a i d  scouring of shoal areas. 54 

During most of the period 1899 t o  1927 a seven-foot 

channel depth -8 maintained by the  engineers between Sulsun 

Bay and Sacramento. From 1927 t o  1932 the channel nas deep- 

ened t o  10 feet.55 I n  1946 Congress authorized a project t o  

convert sacramento. I n t o  a deep-water port;56 although loca l  

%he Commercial, Industrial ,  Amlcultural, Transpor- 
t a t ion  and Other I n t e r e s t s  of California, by Thomas J. 
vivian: U.S. Treasury Department. Bur. o r  S t a t i s t i c s  (wash- 

5 4 n ~ e p o r t  of the  Committee of Twenty-Pour . . . ,' 
~ O C .  C l t . ,  pp. 31-32. 

5 6 ~ u b l i c  l a w  No: 525, 79th Cong., 2d Sess. (1946). 
" R I V ~ ~  and Harbor Act, c. 595. 



cap i t a l  financed construction of  i n i t i a l  port f a c i l i t i e s  i n  

1949, a Congressional appropriat ion f o r  dredging a 30-foot 

channel along the eastern s ide  of the Yolo By-Pass was not 

forthcoming u n t i l  1955.57 

To reduce the ult imate cost  of maintaining a s i l t - f r e e  

Stockton Channel and t o  provide flood protection f o r  Stockton, 

the Corps of Engineers dug a diversion di tch  from Mormon 

Slough t o  the Calaveras River about three miles eas t  of 

Stockton. The di tch  was excavated and the r i v e r  enlarged 

during the decade 1902-12; the  e a r t h  was used t o  strengthen 

levees along the Calaveras and t o  build a levee between the 

d i t ch  and ~ t o c k t o n . 5 ~  The Corps of Engineers maintained a 

9-foot channel from Suisun Bay t o  Stockton between 1913 and 

1933, a t  which time a 26-foot channel was dredged so tha t  the  

c i t y  might develop a modern deep-water port. The channel was 

deepened t o  30 f e e t  I n  1950. 59 

57~oseph S . Qorlins*l, "~upp1eme;t t o  Comprehensive 
Survey Rqport of the D i s t r i c t  Ensineer, Sacramento-San 
Joasuln Basin Streams, California, p. 26; "The Sacramento 
Deep Water Channel" (Sacramento-Yolo Port Dis t r ic t ,  April  18, 
19561, PP. 1, 3. ( ~ i ~ o m a p h e d - )  

58~urvey of San Joaquin River and Stockton and Mormon 
channels ,8 
?washington: 1899), pp. 4-5; Heuer, lac.  clt., p. 559. , 



There a r e  very few lesse r  channels In the de l t a  which 

do not have a t  l e a s t  seven f e e t  of ua te r  i n  them a s  a r e s u l t  

of clamshell dredge activity.60 Their  navigabil i ty 1s a 

by-product of levee maintenance. 

The Dabney Comnission 

Alarmed by the serious f loods of 1902 and 1904, c ivic  

o f f i c i a l s  and prominent Central Cal i fomla  businessmen 

decided tha t  the time had come t o  impress the legie la ture  

with the urgency of developing a f lood control  program f o r  

the Central From a mass meeting which they called 

f o r  May 6, 1902 emerged the River Improvement and Drainage 

Association of California. The representations of t h i s  

pressure group e l i c i t e d  the legls la ture 'e  appointment of 

another commission t o  inves t igate  and make recornendations 

on r ive r  problems. 62 

Major T. G. Dabney, an Amy Engineer who had had con- 

slderable experience In  the  lower Mississippi Valley, was 

appointed t o  lead the survey. The repor t  of h i s  conwiasion, 

made on December 15, 1904, recommended enlarging the Sacra- 

mento, t o  3,000 f e e t  across, rea l igning the  channels, and 

raleing the height of levees so t h a t  the  r i v e r  could conduct 

60nWater Ternlnal anduTransfer Faci l i t le8 ,  T h i d  San 
Francisco, Calif., D i s t r i c t ,  water Termlnal and Transfer 
Fac i l i t i e s ,  u.S. 66th Cong., 23 Sess., H. Doc. 652 ( ~ a e h h g -  
ton: 1921), p. 2042. 

%ee " ~ e p o r t  of the Comlt tee  of Twenty-Four . . .,' 
loc. c i t .  



an anticipated maximum d-ischarge of 250,OOO cubic fee t  per 

second below Rio The by-pass of Manaon and 

Qrunskyls plan was eliminated. 

There was one point of s M l a r i t y  between the recom- 

mendatlona of the Dabney Comission and those which preceded 

it: nothing came of them. The legis la ture  made Implementa- 

t i o n  of the report contingent upon assurance tha t  the federa l  

governnient would share costs. The assurance was not forth- 

coming because a boaid of Army Engineers refused t o  c e r t i f y  

the project. The board found tha t  landowners r a the r  than 

navigation interest. were behind the Exist ing 

r i v e r  improvements were deemed adequate f o r  navigation pur- 

poses. 65 

The Minor Project 

United Sta tes  Engineers comnenced a new s e r i e s  of 

Investigations i n  1905 t o  asce r t a in  f o r  Congress how federa l  

assistance could moat e f fec t ive ly  be used t o  control the  

~ a c r a m e n t a . ~ ~  The engineers recamended that ,  elnot  the  . 

%ee Report of the C-issioner of Public. WoPks t o  
the Governor of California, . . . (Sacramento: 1905); Report6 
on the Control of Floods i n  the River Systems o r  the Sacra- 
mento Valley and the Adjacent San Joaauln Valleg, pp. 5, 10.U. 

64~lthough it should be noted tha t  widening the Sacra- 
Inento from 600 t o  3,000 f e e t  would have consuned a l o t  of 
f ine  orchard and other crop land i n  the delta.  

6hour th  Biennial Report of the Reclamation Board of 
California, p. 12; Bailey, Appendix D, loc. ci t . ,  p. 159. 

6633 U.S. S ta t*  a t  L. (lg05), p. 1153. 
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s t a t e  and landowners were undecided upon any one program f o r  

If flood and debr is  control, the United S ta tes  l i m i t  i t s e l f  t o  

dredging and levee construction i n  the lower I n  

1910 Congress appropriated $400,000, a sun matched by the 

s t a t e ,  f o r  the  con$truction of two hydraulic dredges f o r  use 

between the mouth of the Sacramento and of Cache Slough. 68 . 

This par t icular  operation i n  the lower Sacramento -8 

known a s  the  %inor Project," and ?as part  of a comprehensive 

basin-wide " ~ a j o r  Project" f o r  flood control. The dredging 

widened the Sacramento t o  an averase of 3,100 fee t  and gave 

it a mean flood stage depth of 35 fee t .  I n  the  process, 

Horse Shoe Bend was cut off  and Decker Island fonned. A '  

narrow midstreem island i n  f r o n t  of Rio Vista wds removed 

I n  1911 the  Secretary of War submitted t o  Congress the 

California Debris Commissionla comprehensive plan f o r  the  

- 67~nnual  Report of the Chief of En~ineers ,  U.S.A. f o r  . 
1907 (~ssh lng ton :  1908), pp. 2262-69; Bailey, Appendix D: 
~ O C .  c i t e ,  p. 160. 

6 8 ~ u b l i ~  Law No. 382, 61st  Cong., 2d Sess. (1910), 
p. 662; l%7 s t a t .  Cal. (lgog), p. 249; ~ o u r t h  Biennial Report 
g f  the  Reclamation Board of California, loc. c i t .  For a 

His tor ica l  Summary of Federal Action a d  Its Res tp ing  
Effect  upon the Sacramento Flood Control Project, by E. A. 
Bailey, see Appendix C, Sacramento Flood Control Project, 
Revised Plans, pp. 118-35. 
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Sacramento. The proposed flood control  project was scaled t o  

handle a 600,000-second-foot discharge, more than twice the 

capacity of the e a r l i e r  Dabney plan. The 1907 flood demon- 

s t ra ted  the  need f o r  such a capacity f o r  t h i s  Major Project. 

The plan was adopted by the California Legislature i n  a spe- 

c i a l  session cal led  during l a t e  1911.~' A t  the same time the 

Reclamation Board was created t o  implement and coordinate 

s t a t e  reclamation, flood control, and navigation Improvement 

plans r l t h  the  federa l  program.71 It was antlcipated t h a t  

Congress would adopt the Major Project too; but t h i s  develop- 

ment did not occur u n t i l  1917 when the s t a t e  and landowners 

agreed t o  contribute a larger  share of coats. 72 

The Federal Flood Control Act which g r e w  out of the  

Debris Commission's study marked Congressional recognition 

of a responsibi l i ty  f o r  flood control  a s  well a s  f o r  improve- 

ment of navigation. Concerning the  mechanics of the project, 

the United S t a t e s  accepted responsibi l i ty  f o r  costs  of oon- 

structlon;  a t a t e  and loca l  i n t e r e s t s  had t o  furnish r ights-  

of-way and easements, assume the  cos ts  of relocating roads 

and railways, and maintain a l l  works except those downstream 

7025 S ta t .  Cal. (Extra Session, 1911), p. 1170; Fourth 
B:ennlal Report of the Reclamation Board of California,= 
c l t .  - 

7 l ~ e p o r t  of the Reclamation Board of Californla ( s ~ c -  
ramento: 1 1 of 
C a l l f ~ r n l a ~ ( S ~ c r a m e n t ~ t  &16), pp. 34 .  

7 2 ~ u b l i c  Law No. 367, 64th Cong., 26 Scss. (1916). 



from Cache Slough, which a r e  the responsibi l i ty  of the fed- 

e r a l  government .73 

The merit of the new plan was t h a t  it provlded a tech- 

n ica l ly  acceptable basln-wide approach t o  the Sacramento's 

drainage problems. The phases of the plan which pertained 

d i rec t ly  t o  the de l t a  Included a by-pass project c a p b l e  of 

delivering a t  least~500,OOO cubic f e e t  of water through Cache 

Slough. The Sacramento was improved t o  handle a flow of 

100,000 cubic f e e t  from Sacramento t o  Cache Slough. The 

work begun a s  the Minor Project  prepared the lower r i v e r  t o  

conduct a 600,000-cubic foot  discharge from the Cache Slough- 

Sacramento junction i n t o  Suisun Bay. 

New and strengthened levees were required f o r  a l l  

lands along the  r i v e r  and by-pass. The lower r i v e r  levees 

had t o  be a t  l e a s t  5 fee t  above the  7-foot flood plane a t  

Col l insvi l le  and 'the 15-foot plane a t  Cache Slough. To the 

north, along the acramento and Steamboat Slough, levees were 

required t o  be 3 fee t  higher than the flood planes of 15 feet 

73~acramento and San Joaquin Drainage Dis t r i c t  Refund- 
ing Act, Reclamation, Board Act and Reclamation Board Bond Act 
of the Sta te  of California . . . , compiled and annotated by 
Fred R. pierce, ~eclamat iok Board of the state,,of ~ a l i t o r n i a  

27, 30-33, 47-48; Interim survex 
' L Dsm, Calif.. 

(sacramento: 1928), pp . 14 , 
of Sacramento River from Col l lnsv i l l e  t o  Snasta 
by R. C. Hunterr Sacramento River - and T r - '  '- -' -- ipuraries, Califor- 
nia,  from Col l insvi l le  t o  Shasta  am u.S. 7 th  Cong., 2d 
Seas., H. Doc. 649 (Washington: 1mj. p. 26: For a descrlp- 

gulations, and enforcement 
procedure reparding flood control  seer Sta te  Legislation and 

ng Maintenance and Operation of 
r o  pro ec t ,  Calif. Dept. of 

public ~ o r k s .  DIV. of water ~:sOwdes (scramento: 1947). 

t ion  of contracted obligations, r e  



a t  Cache Slough, 23.5 f e e t  a t  the head of Grand Island, and 

35 fee t  a t  the mouth of the American RiVePe 

I n  the by-pass, massive levees were constructed 

between Cache Slough and the overilow weirs located opposite 

the mouth of the Feather River and about two miles north of 

the American River mouth. The levees, spaced a s  much a8 

12,000 fee t  apar t ,  were given 10-foot crowns, slopes of 

three t o  one, and heights 6 f e e t  above the adopted flood 

plane .74 

Construction of the Major Project  was gradually car- 

r ied t o  completion i n  1948 by reclamation d i s t r i c t s  and s t a t e  

and federa l  agencies. 75 

With t h i s  assurance t h a t  the national  and s t a t e  

governments were ac tua l ly  moving out of the planning i n t o  

the action phase of dealing with r i v e r  problems, private 

capi ta l  flowed in to  various d e l t a  reclamation projects that 

had been considered unpromising e a r l i e r .  These development8 

aroused cr l t lc ism t h a t  the Yolo By-Pass plan was a reclama- 

t ion scheme. Proponents of the Major Project acknowledged 

tha t  flood control  benefited ex i s t ing  reclamation works and 

made new reclamation possible but that i n  the complex problem 

of flood control  and navigation Improvement it would have 

been impossible t o  eliminate any one phase o r  in te res t  with- 

out damaging the res t .  Moreover, assessments i o r  impmvenients 

7 4 ~ e p o r t s  on the Control of Floods i n  the River Sys- 
tems of the Sacramento Valley and the Adjacent San Joaqulq 
Valley, pp. 14-15, 21-23. 
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were borne largely by The economic well-being 

of the whole region advanced by completion of the project. 

Salt-Water Invasion 

The nature of salt-water invasions In to  the d e l t a  and 

the f i n a n ~ i a l  consequences a r e  familiar;  the re la t ionship  of 

the problem t o  the basin a s  a whole was far-reaching and 

requires some explanation. Delta in te res t s ,  i n  the cele- 

brated "Antloch s u i t "  of 1920~77 attempted t o  prevent o r  

c u r t a i l  upstream i r r i g a t i o n  diversions by injunction. The 

suit was f i l e d  by the c i t y  of Antioch under claim of r ipar ian  

r ight .  A temporary injunction was granted by the Alameda 

County Superior Court, but the decision was reversed by the 

S ta te  Supreme Court. The higher court ruled tha t  the c i t y  

did not have a r i p a ~ i a n  r i g h t  and t h a t  water r igh t s  acqulred 

under the doctrine of beneficial  use d id  not confer Upon 

f i r s t  users the pr iv i lege  of i n s i s t i n g  t h a t  holders of 

upstream r i g h t s  subsequently establlshed "should have enough 

water flowing i n  the stream t o  hold the s a l t  watern down- 

stream from the p r io r  user 's  point of diversion, 78 

Increased summer flows, resulting froin wetter winters, 

eased the s i tuat ion temporarily; I n  the winter of 1923-24, 

however, a very dry summer irrigation season wes foreseen. 

7'co(;trol of Floods on the Mississippi and Sacramento 
Rivers, p. 67. 

77Antloch v. Williams I r r i g a t i o n  Dis t r i c t ,  l88 Cal., 
451. 

781)~ Bull. NO. 27, p.. 23, 



A t  the same time large numbers of new applications t o  use 

r ive r  water were placing the Division of Water Rights i n  a n  

uncomfortable I n  an e f f o r t  t o  a i r  the si tuation,  

the agency and private organizations arranged a River Prob- 

lems Conference f o r  January 1924. A l l  pa r t s  of the valley 

were represented a t  the meeting which proposed tha t  public 

subscription support a Sacramento-San Joaquln Water Super- 

visor who would take charge of research and administration of 

a cooperative water conservation program.80 The new agency 

inheri ted appropriate dut ies  and personnel from the Division 

of Water Rights, with which it remained closely a l l ied .  81 

The Central Valley Project 

One of the solutions t o  the s a l i n i t y  problem which was 

considered was the construction of an ear th-f i l led  salt-water 

barr ier  a t  some point west of the delta.  It was discarded an 

impracticable by' s t a t e  engineers who f o r  many years had been 

conducting research on a comprehensive S ta te  Water Plan. 82 

This plan was antecedent t o  the Central Valley Project whlch 

791n July 1921, the Department of Public Works was 
created. Its Division of Water Rights succeeded the S t a t e  
Water Commission, previously unmentioned. The Department of 
Engineering became the Division of Engineering and I r r iga -  
tion. Both of the divisions were consolidated t o  f o m  the 
Division of Water Resources i n  1929. DWR Bull. No. 27. 
p. 438. 

8%ee Biennial Report of the  Dl~iS10n of m t e r  
R i  hts, Calif.  Dept. of Public Works, Dlv. of Water Rights 
Sacramento: 1925). 7-- 

82see DWR ~ull. NOS. 22 and 28. 



was approved by the leglslature83 and the voters i n  1933. 

Efforts  t o  finance the project  were unsuccessful un t i l  

d i rec t  Presidential  ac t ion resul ted  In Public Works Admlnir- 

t r a t lon  funds being a l l o t t e d  t o  the Department o r  the 

In te r io r  fop ce r t a in  construction projects. Subsequent 

Congressional authorizations have continued federal a s s l s t -  

ance. 84 

Among the objectives of the  Central Valley Project 

was the permanent expulsion of s a l t  water from the del ta  by 

controlled diecharge from Shasta Reservoir and by diversion 

upstream from Wslnut Grove of f resh  water from the Sacra- 

mento i n t o  the  Mokelumne and San Joaquin. The Delta Cross 

Channel, through which the diversion was accomplished, a l s o  

feeds the Contra Coeta and Delta-Mendota canals, f a c i l i t i e e  

which were put i n t o  service i n  1948 and 1951, respec- 

The i r r iga t ion ,  power, and navigation aspects of the 

project were of l e s s  d i r e c t  benefi t  t o  the delta.  Its flood 

control f a c i l l t l e s ,  moreover, a r e  found t o  o f fe r  l e s s  than 

optimum protection f o r  the delta.  Levee f a i l u r e s  continue t o  

occur somewhere i n  the del ta  whenever the surface elevation 

831042 s t a t .  C a l .  (1933). 

L84~en t ra l  Valley Project Documents, Part 1, Authorie- 
in13 Documents, PP. 139-50, 256-349, 409-32. 

8 5 ~ ~ r  a description of the project see Central Vallcp: 
Basin, prepared by Dept. of the In ter ior ,  Bur.0 Reclama- 

U.S. 81st  Cong., 1st Seas., S. DOC. 113 (kahington: 
1949j 



of channels exceeds four f e e t  above 

than 48 hours.86 . 

18 2 

mean sea level  f o r  more 

Recent Sa l in i ty  and Delta Flood 
Protection Investigations 

Sa l in i ty  and flood protection f o r  the del ta  a re  among 

the benefi ts  h i c h  proponents a sc r ibe  t o  various San Fran- 

cisco Bay Area water ba r r i e r  plans. The controversial pro- 

posals a l s o  envision water conservation, water and land 

transportation, indust r ia l ,  agr icul tura l ,  defense, and 

recreation benefits. 

With the hope of determining the pract icabl l i ty  o r  

barr ier  projects, the l eg i s l a tu re  passed the Abshire-Kelly 

Sa l in i ty  Control Barrier  Act o r  1953,87 iu thor iz lng an 

investigation of a l l  aspects of the barr ier  proposals. 88 

Supplemental appropriations p e m t t e d  a continuation o r  the 

studies during the 1956-57 f l s c a l  yearOa9 BY la rch 1957. 

8 6 ~ e p o r t  t o  the Water Project Authortty of the State 
of California on Feas ib i l i ty  of Construction by the S ta te  o r  
Earriers in' San Francisco Bay System, Calif. Dept . of Public 
Works, Div. of Water Resources (Sacramento: 1955), p. 26. 

871104 s t a t  . cal .  (1953). 

8 8 ~ n  account of the investigations is round i n  Re ~t 
of the Water Pro e f t  Authorit . . . , and Re o r t  t o  t+ 
California s ta teJLeais la ture  k s u a n t '  t o  t h K h G G i E T 1  
Sal in i ty  Control Barrier  Act of' 1953 on Feasibility of Co& 
s t ruct ion by the S ta te  of Barriers i n  the San Francisco Baz 

Project Authority of California (Sacramento: 

. 89~ee:  ~ n t e r i m  Report of the  ca l i iornia  s t a t e   egis- . 
la ture  on the Sa l in i ty  Control Barrier  Investigation, Calif. 
Dept. o Water Resources ~ i v .  of Resources Planning, Bull. 
No: 60 &cnmento: 195qj. 



the Department of Water Resources discarded a l l  a l ternat ives  

but the Biemond plan," which it recommended t o  the Governor 

and le&is la ture  a8 a comprehensive program t o  ease del ta  and 

San Francisco Bay Area water problems. 

The Blemond Plan is  expected t o  bring flood protection 

t o  the de l t a  by reducing the present 1,100 miles of flood and 

t i d a l  subject levees t o  a 450-mile system of master levees. 91  

The master levees a r e  t o  r e s t  upon the mineral subst ra tm of 

the de l t a  ra ther  than on peat; they wi l l  s e a l  a l l  channel6 

from t i d a l  water except the San Joaquln River, French Camp 

Slough, Stockton C h a ~ e l ,  the Calaveras River, Franks Tract, 

the Sacramento River and Steamboat Slough t o  the l a t i tude  of 

Walnut Grove, and Cache, Lindsay, and Threemile sloughs. 

The South Fork of the Mokelme and the San Joaquin 

Old River w i l l  be the main components of a strongly leveed 

comblned flood and cross-delta channel.g2 A siphon under the  

San Joaquin Is t o  t r ans fe r  su f f i c i en t  water from the north t o  

meet the requirements of the ex i s t ing  Contra Costa and Delta- 

Mendota canals and proposed South San Francisco Bey and 

Feather River Project aqueducts. Provisions a r e  made a l s o  t o  

lead water t o  the Llndsay Slough intake of a proposed North 

Bay Aqueduo t . 
The plan is named f o r  Cornelius Biemond, a 

consulting engineer who was brought t o  California f ran  the 
Netherlands by the Department of Water Resources. 

91u., P. 30; Report of the Water Project Author- 
i t y .  . . # p. 46. 

g2~ldR Bull. No. 60, loc. c i t .  



The networks of captive channels which w i l l  l i e  inside 

of the master levees are expected t o  retain their present 

irrigation and recreation functions; however, only the Sacra- 

mento and Old River are expected t o  have barge locks. 93 



CHAPTER VIII 

SWAMPLAND LEGISL~TIO~Q 

When the United States acquired California, it  became 1 

the proprietor of a l l  land i n  the s t a t e  uhich was owned by 

the Mexican government a t  the date of transfer.  I n  the 

Sacramento-San Joaquin Delta there  was re la t ive ly  l i t t l e  

private land. The grants previously discussed, though indi- 

vidually qu i t e  large, formed an ins ignif icant  pa~t of the 

t o t a l  acreage. The r e s t  became subject t o  the public land 

laws of the United States. California became e l i g i b l e  t o  

cer ta in  t r a c t s  f o r  education and in te rna l  improvements which 

were a l l o t t e d  t o  a l l  s t a t e s  under those laws, but which were 

generaliy scat tered throughout the s t a t e .  From the stand- 

point of the de l t a ,  the most Important t r ans fe r  t o  California 

was received In consequence of a specia l  piece of legis la-  
I 

tion, the so-called Arkansas Act o r  September 28, 1850. 

Under the Arkansas o r  Swamp Land Aot, Congress voted 

t o  cede swamp and overflowed public lands t o  cer ta in  s t a t e s  

'Background f o r  t h i s  chapter was obtained from Common- 
~ e a l t h  Club forums, the content! or which were recorded in: 
Our Great Reclamation Toblem, Transactions, I (May 1904); 

"Swamp Land Reclamation, ibld., I V  (Sept . 15'09). Primary 
sources were consulted a s  indicated. 
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on condition tha t  the proceeds of the sa le  of such lands 

would be used t o  r e c l & h  them. The Secretary of the In te r io r  

was authorized t o  make surveys of the lands coming within the 

meaning of the  grant, and t o  prepare lists and maps specify- 

ing locations i n  the respective s t a t es .  Upon request from 

the s t a t e  governments the Secretary was t o  have patent Issued 

t o  each s t a t e  f o r  its swamp and overflowed land. 2 

California ultimately received 2,192,506 acres  of 

swampland grantss3 of which approximately 5OO,WO acres  were 
I 

i n  the Sacramento-San Joapuin Delta. The dlsposit lon of 

these lands was complicated by the f a i l u r e  of the s t a t e  and 

the federal  government t o  agree on segregation l i n e s  before 

se l l ing  the land t o  s e t t l e r s .  Reasonably ef fect ive  coopera- 

t ion  between the United S ta tes  Land Office and the S t a t e  

Surveyor General did not occur u n t i l  a f t e r  ;859;4 and it was 

July 23s l866 before Congress provided f o r  a review of sur- 
5 veys contested by the s ta te .  

'84 U.S. s t a t .  a t  L. (1815-51). II, 519; F i r s t  ~ n n l u l  
Fieport of the Swamp Land  omm missioners (Sacramento: l862). 
P* 9. 

3 " ~ e p o r t  of the Director ,of the Bureau of Land 
Management, S t a t i s t i c a l  Appendix" (washington: lgSO), 
Table 106, "Acreage Granted t o  S ta tes  and ~ e r r i t o r i e s ,  " 
P. 126. (Mimeographed.) 



Defining Swamp and Overflowed Land 

Among the dut ies  assigned t o  the S t a t e  Surveyor Gen- 

e r a l  when the off ice  was created i n  1850 was the presentation 

of plans and suggestions f o r  the  drainage of marshes and the 

prevention of overflows.6 The first l eg l s l a t ion  which a s  

concerned solely with reclamation of swamp and overflowed 

land was an " ~ c t  t o  Provide f o r  Reclaiming Certain Snamp o r  

~ u l e  Lands, and f o r  Agricultural  Experlments Thereon, " dated 

May 1, 1851. It granted 640 acres  of Merritt  Island t o  two 

men who were expected t o  report  t o  the lawmakers within 

three  years on the progress of levee, drainage, and cult iva- 

t ion  exper l r~en t s .~  The grant, f i r s t  and l a s t  of i t s  kind, 

appears not t o  have been accepted. "~wamplanders" estab- 

l ished i n  the v ic in i ty  had reacted negatively. 8 

The legis la ture  was reminded of i t s  respons ib i l i t i e s  

i n  swampland a f f a i r s  by Governor John McDoual who, i n  h i s  

annual message of January 7, 1852, requested tha t  the S t a t e  

Surveyor General be authorized t o  se lec t  the swampland, and 

tha t  s e t t l e r s  be given the opportunity t o  secure land on the 

condition that  they reclaim it within a ce r t a in  period. 

This course, said the Governor, would create productive land 

which would: 

6 1 ~  s t a t .  ca l .  (1850). 

799 S ta t .  Cal. ( 1 8 ~ 1 ) ~  p. 409. 

'Dana, OP. cit., p. 159. 



contribute largely t o  the s t a t e  treasury and induce a 
fur ther  immigration and settlement of the Chinese-- 
one of the most worthy c lasses  of our newly adopted 
ci t izens--to whom the cliarate and the character  of 
these lands a re  peculiarly suited. The draining of 
these lands would a l s o  add largely  t o  the heal th  of 
the country i n  the vicinity.  When thus drained, the 
t u l e  lands, . . . , w i l l  become the  most desirable 
landa i n  the a ta te  and capable of producing, i n  the 
highest degree of perfection, r i ce ,  sugar cane and 
other s taple  products, which cannot be grown i n  other 
portions of the state.9 

The legis la ture  responded by adopting a joint  resolu- 

t i o n  addressed t o  the Qovernor, asking him t o  apply t o  the 

Secretary of the In te r io r  f o r  the needed surveys, t o  the end 

t h a t  patents f o r  the acreage designated might be obtained a t  

the e a r l i e s t  feas ible  date. Duplicates of the survey's 

f i e l d  notes and maps f o r  the s t a t e  were requested also.1° 

Meanwhile, "swamplandera" and the  Stockton newspapers 

began t o  press the legis la ture  t o  expedite t i t l e  c l a r i f i ca -  

t l o i  f o r  swamp and overflowed lands. The s e t t l e r s  desired 

t o  build levees, but they hesitated making permanent Improve- 

ments u n t i l  they were cer ta in  of enjoying the benefits. 11 

Two years l a t e r ,  i n  December 1854, the  Sacramento County 

Surveyor reported that  many s e t t l e r s  were located on snamp 

and overflowed land "with the expec tat ion of purchasing, when 

t i t l e s  can be procured," but tha t  "such a contingency seems 

not, a s  yet, t o  haw been provided for,  o r  even contem- - 
plated. . . ." He suggested t h a t  the s t a t e  prepare t o  

% i t t e l l ,  Hirrtory of California, I V ,  84-85. 

10~oint  Resolution i n  Relation t o  Swamp ,Lands, 
&proved March Twenty-sixth (1852). 

1l"san Joaquin News," SF Alta, ~ug. 20 and 26, 1852, 
i n  Set  w 4, p. 1403. 
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dispose of the anticipated g i f t  of land by formlng a depart- 

ment authorized t o  function a s  s t a t e  land o f f i ces  d id  else-  
12 where. 

I n  1855 the l eg i s l a tu re  f i n a l l y  passed an a c t  t o  

provide fo r  the sa le  of swamp and overflowed 1and.l3 It 

added t o  the confusion of es tabl ishing t i t l e s .  No provision 

was made f o r  the s t a t e  t o  refuae o r  adjudicate a r e a l l y  over- 

lapping patent applications, and there  ma no provision 

requiring tha t  land applied f o r  a s  swamp and overflowed nas 

t r u l y  of t h a t  nature.14 The shortcomings were corrected 

during 1858 by the same l e g i s l a t i o n  tha t  created a Land 

Office t o  manage the s t a t e ' s  i n t e r e s t s  In land acquis i t ion 

and sa1a.l5 

Although there was apprehension In the s t a t e  t h a t  the, 

natura l  levees might be r i g i d l y  c lass i f i ed  a s  federa l  land, 

the  s i tua t ion  did not a r i se .  Rather, it was the de f in i t ion  

of outer  swamp margins t h a t  caused coni l lc t ing claims between 

the federa l  ' government and California . The United S ta te8  . I 
1 

deputy surveyors usually performed t h e i r  work i n  the  dry 

12"~epor t  of the Sacramento County surveyorn (Decem- 
ber 4, 1854), Annual Report. of the  Surveyor General of the 
S t a t e  of California (Sacramento: l B 5 K  p. 43. 

13151 s t a t .  cai. (1855), p. l89. 

I5176 Sta t .  Cal. (1858), p. lq. 



season; they did not dist inguish lands a s  being swamp and 

overflowed unless the condition existed a t  the time the  l i n e s  

were being run. The surveyors were not required t o  secure 

testimony t o  es tabl ish  the character  of the land i n  o ther  

seasons; tha t  i t  might become inundated a month or  two a f t e r  

being susveped went unreported by the surveyors, nhoae com- 

pensation was based on land surface measured. The deputy 

surveyor's report  was accepted as f i n a l  by h i s  superiors. 

This was a s i tua t ion  which s t a t e  au thor i t i e s  found 

most vexing because t o  eatablieh tha t  a United S ta tes  survey 

was In error ,  and t h e i r  own correct ,  they had t o  present the 

testimony of responsible surveyors o r  long-time, d i s in te r -  

ested residents famil iar  with the  t r a c t s  i n  question.16 To 

reduce the incidence of disagreement the l eg i s l a tu re  author- 

ized the Land Office t o  assign responsible surveyors t o  

accompany United S ta tes  survey par t ies .  I n  the event that 

the segregation l i n e s  were incorrect ly  drawn the s t a t e ' s  

representative was expected t o  secure a f f idav i t s  imnedlatelg 

i n  support of the position tha t  the  land i n  question was 

swamp and overflowed.17 Yet, the procedure was not adapted 

ear ly  enough; i n  June 1861 the United S ta tes  offered f o r  sale 

13,590 acres  i n  Yolo and San Joaquin counties which the s t a t e  

16~nnual Report of th. Surveyop General f o r  1 8 5 t  
loc. c i t .  

nnual Report of the Qurve or General fo r  the Year 
n t o  18601, pp. 22, Z3: 
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had sold p&viously a s  swamp and overflowed.18 Another 

aspect of the survey work which produced disagreement was 

the surveyors' inclusion, a s  federa l  public lands, areas  

which owed t h e i r  dry condition t o  levees which s e t t l e r s  

had erected.19 

S e t t l e r s  of swamp and overflowed t r a c t s  had no 

des i re  t o  be included within the United S ta tes '  domain. 

They were limited t o  a 160-acre pre-emption claim on fed- 

e r a l  land, while the s t a t e  allowed possession of up t o  320 

acres  of' swamp and overflowed land. Furthermore, some had 

raised the value of t h e i r  land t o  betmen $20 and $40 per 

acre with levees and other improvements; they had no wish 

t o  f o r f e i t  such land because of a United S ta tes  acreage 

1imit.m . 

California 's  d i s sa t i s fac t ion  with United S ta tes  seg- 

regation l i n e s  resulted i n  the s t a t e  making its own surveys. 

On December 5, 1871, the Secretary of the I n t e r l o r  decided 

tha t  the s t a t e  was en t i t l ed  t o  the land which it had segre- 

gated a s  swamp and overflowed. L i s t s  of such land were 

prepared by the s t a t e  f o r  the Department of the In ter ior ;  

l 8 ~ n n u a l  Report of the Surveyor General t o r  the Year 
=,,p.  12. 

l 9 ~ .  , p. 16; F i r s t  Annual Report of the Swamp Land 
~ o m i s s i o n e r s ,  p. 14. 

=O~nnual Report of the Surveyor General f o r  the 
r e a r  1860, loc. ci t . ;  Report of the  surveyor Wneral of 
C a l i f o ~ n i a  from November 1st. 1865, t o  November 1st. 1f362, 
Ioc. c l t .  



approval of the  surveys s t i l l e d  the  conf l ic t  between the 

tno levels of government. 21 

21~lennial  Report or the  surveyor General of the s t a t e  
O f  California, from December 4, 1871, t o  August 1, 1873 
I~acramento: 1874), p. 12. . 

2 2 ~ e  o r t  of the Sta te  Land Coamlssion t o  the Legisla- 
ture of t-ornia (~acramentor 1 8 7 8 T p .  39. 

Early Swamp and Overflowed Land Policy 

The 320-acre l imitat ion on purchases of swamp and 

overflowed land was established by the legis la ture  I n  1855, 

a t  which time the price was s e t  a t  81 per awe .  Buyers had 

the  Option of paying i n  cash o r  control ler ' s  warrants, o r  o r  

buying the land on credit .  Those who bought the land out- 

r i g h t  were not required t o  reclaim it, but credi t  purchasers 

were obligated t o  reclalm half of t h e i r  land within i i v e  

years. I f  the buyer on time f a i l e d  t o  reclaim, o r  did not 

pay the annual 10 per cent i n t e r e s t  i n  advance, o r  neg- 

lected t o  phy off the principal  and In te res t  In i i v e  years, 

he forfe i ted  the land. The provision tha t  f a i l w  t o  pay 

in te res t  In  advance constituted a breach of contract ms not 

properly understood by many se t t l e r s ;22  the legis la ture  gave 

them an opportunity t o  react ivate  t h e l r  contracts with the 

s t a t e  i n  1859. 23 

In  l858 the second major piece o r  California legis la-  

t ion  dealing with the disposit ion of swamp and overflowed 

land retained the 320-acre l imi t ,  abolished the c red i t  

23177 s t a t .  Cal. (1859), p. 180. 



system, and required a f f idav i t s  tha t  patentees were obtaining 

t rue  swamp and overflowed land with the in tent ion of s e t t l i n g  

and reclaiming. To prevent a monopoly being made of the 

natural  levees the new law r e s t r i c t e d  the frontage of claims 

t o  bne-half mile along a lake, bay, or  navigable stream. The 

r e s t r i c t i o n  checked the poss ib i l i ty  tha t  any landowner could 

gain control  of a large t r a c t  by refusing backswamp owners 

access t o  the r i v e r  o r  t o  the  best land f o r  levee building. 

The a c t  directed that revenue from swampland sa les  be paid 

i n t o  a Swamp Land Fund, but there was no requirement tha t  the 

purchasers should reclaim land o r  tha t  the funds be s o  

used. 24 

Apparently the 320-acre l imi t  was shor t  of the  expec- 

t a t ions  held by an important number of landowners. The 

Surveyor General proposed i n  1857 tha t  it be repealed. 

This r e s t r i c t i o n  is  operating injuriously t o  a large  
body of s e t t l e r s ,  who have improqed and reclaimed these 
very lands, yet  who a re  unable t o  obtain a t i t l e .  Socna 
of these lands a re  valued a t  $20, and even 940, per 
acre; and i f  a t i t l e  was given, they would material ly 
increase the amount of taxable property. The amount of 
acres  permitted t o  be puphased might be increased with 
benefit t o  the In teres t  of the s t a t e ,  affording, a s  
such Increase would, inducements t o  the purchase and 
redemption of large  t r ac t s ,  now i n  many places almost 
Impossible, from the d i f f i cu l ty  of a combination of 
cap i t a l  and labor among the proprietors of small 
tracte.25 

24235 Sta t .  ca l .  (1858), p. 198; Annual Report of the 
SUPveYOr General f o r  the Year 1859, p. 22. 

25~nnual  Report of the Surveyor Oeneral f o r  1852, 
P- 15. 



NO ac t ion was forthcoming on repeal of the acreage 

l imitat ion.  The pressures f o r  change continued, however. 

The San Joaquln County Surveyor, a proponent of large-scale 

work being done by men of capi ta l ,  k n t a i n e d  t h a t  ex i s t ing  

l imi ta t ions  retarded the r a t e  of development i n  h i s  county, 

and t h a t  the cap l t a l i a t a  could f ind way6 of evading r e s t r i c -  

t i v e  l eg i s l a t ion  anyway.26 Part of the d i f i i c u l t y  which the 

320-acre and the half-mile l imi ta t ions  raised i n  the del ta ,  

where i s lands  were drained by innumerable sloughs, was t h a t  

it often happened t h a t  a 160-acre parcel had frontage exceed- 

ing the l e g a l  l imi t .  Islands of 320 acres with mile-long 

frontages on navigable channels were said t o  e x i s t  .m 
Although the a c t  of April  18. 1859 did  Increase the 

acreage l i m i t  t o  640, thereby Improving the frontage problem 

s l igh t ly ,  the San Joaquln County asaessor claimed that ,  of 

95,000 ac res  of swampland applied f o r  i n  h i s  jurisdict ion,  

only 10 clgims could be located i n  accordance wlth the  law. 

It was impossible t o  re turn  surveys f o r  640 ac res  with one- 

half  mile rrontages.* The a c t  reinstated the c r e d i t  system 

of swampland purchase. Buyers paid 20 per cent of the  prin- 

c ipa l  i n  cash and remitted the balance over a iive-year 

26n~epor t  of the San Joaquin County Surveyor. " Annual 
Report of the Surveyor General f o r  the Year 1852, pp. 

a " ~ e p o r t  of the Sen Joaquln County Assessor,' Annual 
Report of the Surveyor General f o r  the Year 1860, pp. 



period, with in te res t  payable i n  advance a t  a r a t e  of 10 per 

cent per annum. The swampland purchaser no longer was 

required t o  affirm t h a t  h i s  purpose was settlement and 

reclamation. 29 

Locating Swamp and Overflowed Tracts 

The l eg i s l a tu re ' s  a c t  of 1855 which provided f o r  the 

sa le  of swamp and overflowed lands required that  land pur- 

chasers pay the cos ts  of surveying t o  the county surveyor 

and t h a t  the p l a t  and f i e l d  notes be f i l e d  with the county 

recorder; but no provision was made f o r  a systematic survey 

of the land which the s t a t e  was e n t l t l e d  t o  The 

l eg i s l a tu re ' s  neglect of t h i s  matter deprived both the s t a t e  

and countles of revenue. S e t t l e r s  who had t o  pay the cost of 

extending the United S ta tes  rectangular survey t o  t h e i r  lands 

were Inclined not t o  have the property mapped when the cos t s  

exceeded the property value. When United States survey l i n e s  

were extended piecemeal i n t o  the de l t a  by the  county sur- 

veyors, confusion often resulted. Errors In the base-point 

location and In extending l i n e s  caused overlapping measure- 

ments and descriptlons of property. A s  mentioned ea r l i e r ,  

a ~ e p o 2 - t  of the Sta te  Land Commission . . . , & 
c i t .  - 

3O~nnual Report of the Surve o r  General fo r  the 
Year 18 pp. -15; "Report of thz Sen Joaquln County 
SWVeYOz? Annu:: Re o r t  of the Simveyor Oenenl f o r  the 
Year= (Sacrament:: 1859). p. 41. 



s t a t e  surveyors made segregation aurveys a f t e r  1 8 6 1 , ~ ~  bring- 

ing system Into  mapping. 

Board of Reclamation Comnlssioners 

I n  creat ing the  Board of Reclamation Com!nlssioners by 

the Act of May 13, 1861D3* the l eg i s l a tu re  embarked upon a 

new swampland policy. FOP the  f i r s t  time the s t a t e  was t o  

assume the respons lb l l i ty  f o r  reclamation. Previously 

reclamation was l e f t  la rgely  t o  the d iscre t ion of .the land 

purchaser. 

The board was empowered t o  authorlze the i o r m t i o n  of 

a reclamation d i s t r i c t  upon receipt  of a pet i t ion  representing 

owners of one-third of the  acreage i n  an area "susceptible 

t o  one mode o r  system of reclamation." The conscientious 

comlssioners chose t o  in te rp re t  tha t  " a l l  o r  the  land sus- 

ceptible of being reclaimed together, and contained within 

natura l  boundaries, would const i tu te  an  acceptable reclama- 

t ion  d i s t r i c t .  It was expected t h a t  the in terpre ta t ion would 

resu l t  I n  orderly and economical reclamation of islands 

ra ther  than the protection of natural  levees o r  se leot  s i t e s  
i 

t o  the exclusion of backsllwmp.33 i 
%bid., pp. 46-47; Biennial Report or the Sur- 

veyor G e n s  of the S t a t e  of California, from December 4,. 
1871, t o  August 1, 1871, loc. c i t .  

32352 s t a t .  ca l .  (1861), p. 355. 
33~lrst Annual Report of the Swamp Land Comisaion- 

p. 1'16. 



The reclamation d i s t r i c t s  were assigned numbers i n  

accordance with the order i n  which the  pet i t ions  f o r  forma- 

t i o n  were received a t  Sacramento. When a pet i t ion  was repre- 

sentat ive of the prescribed proportion.of landowners, and the 

d i s t r i c t  appeared t o  be sa t is fac tory  a s  a physical unit,  the 

s t a t e  appointed an engineer t o  survey and estimate the cost 

of levee protection. Provision was made f o r  survey and 

reclamation expenses up t o  $1 per ac re  t o  be paid from the  

Swamp Land Fund; overage was expected t o  be subscribed by 

benefited landowners. When it was real ized that  $1 per acre 

was insuff ic ient  and t h a t  landowners could not o r  would not 

subscribe the 0verage,3~ the board secured legis la t ion 

authorizing county boards of supervisors t o  levy reclamation 

taxes i n  those d i s t r i c t s  where one-third of the landowners 

petitioned tha t  it be done. The l eg i s l a t ion  was reduced i n  . 

effectiveneas by the s t ipula t ion t h a t  l e v i e r  f o r  the e n t i r e  

overage had t o  be assessed a g i n s t  property during one 

rear. 35 

Financing reclamation in accordance with the reclama- 

t ion  board's program was d i f f i c u l t .  Some landowners were 

against  paying t o t a l  reclamation cos t s  through a single 

year's assessment and others opposed the taxatLon i n  any 

tom.  The opposition developed because soma people could 

not afford the assessments; some who wanted the benefit8 

3 4 ~ . ,  pp. 10-11. 

~ S R ~ P O F ~  of the  Board of Swamp Land Comlssioners foP 
the Years 1864 and 1865 (Sacramento: 1866), pp..4-5. 
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would not accept responsibi l i ty  f o r  obtaining them; others, 

holdera of higher land, d id  not wish t o  subsidize the pro- 

tec t ion of neighborst backswamp; and a few opponents of 

reclamation taxes preferred t o  keep the swamp a s  unimproved 

pasture. A s  an a l t e rna t ive  the board proposed tha t  d i s t r i c t 8  

be reclaimed, one a t  a time, a t  the expense o r  the  Swamp Land 

Fund. Costs Incurred above the authorized $1 per acre were 

t o  be recovered by a levy on the land a f t e r  r e c l a ~ n a t i o n . ~ ~  

Before completing i t s  f i f t h  year of operation, . the 

board was dissolved by the legislature.  S t a t e  o f f l c i a l e  a s  

we11 a s  private pa r t i e s  had taken strong stands i n  opposition 

t o  i t s  procedure and expenditures. 37 

County Administration of Sump 
and Overflowed Lands 

The dut ies  of the Board of Reclanation Commissionerr 

were transferred t o  the  various aountiea upon the dlssolutlon 

of the organization i n  1868. County boards of supervisorrr 

and county surveyor o f f i ces  became the responsible agencies 

3 6 ~ n n i a l  Report of the Surveyor General o r  C a l i f ~ m i a  
SOP the Year 1862, pp. 12-13; I l lus t ra t ions  of Contra Costa 
co., . . . , p. 30. 



f o r  handling swampland sa les  and r e ~ l a m a t i o n , 3 ~  although the 

s t a t e  was t o  be informed of land sa les  and d i s t r i c t  forma- 

tions. The framework within which the county boards worked 

I 
was s imi lar  t o  the e a r l i e r  one, but a new atmosphere fostered 

large-scale snampland ownership and development. Acreage 

lmits were removed. 

County boards of supervisors were authorized t o  r o m  I 
reclamation d i s t r i c t s  when ouners of one-half or  more of a 

swampland t r a c t  so petitioned. Instead of requiring a land- 

owner's pe t i t ion  p r io r  t o  making a reclamation assessment, 

the supervisors were authorized t o  accept the plans, e s t i -  

mates, and assessment requests  presented by the d i s t r i c t l a  

elected trustees. 

The law retained the $1 per acre sa le  price estab- 

l i shed f o r  swamp and overflowed land i n  1855, but the pro- 

ceeds were paid i n t o  county suampland funds. Although the 

20 per cent down payment was retained f o r  long-term pur- 

chases, the buyer could be credited with payment i n  f u l l  i f  

a commission of three persons ce r t i f i ed  tha t  the d i s t r i c t  

had been reclaimed and successfully cultivated f o r  three 

years. This fea ture  was fu r the r  l iberalized i n  1872, when 

owners were enabled t o  acqulre t i t l e s  by expending $2 per 

acre f o r  reclamation work o r  by having d i s t r i c t  t rus tees  

c e r t i f y  t h a t  reclamation had been completed. Most t i t l e s  

%15 Stat .  Cal. (1867-68), p. 5 4 ;  DWR Bull. No. 37, 
p. 111. 



issued i n  1873 were given on the basis of a $2 per acre 

expenditure. 39 

I n  contras t  t o  d i s t r i c t  formation under the Board of 

Reclamation Conmlssioners, the aupervisors d id  not i n s i s t  

tha t  reclamation d i s t r i c t e  conform t o  topographic units. 

D i s t r i c t s  conformed t o  property l ines .  Inclusions of dia-  

t r i c t e  within d i s t r i c t s ,  a s  well a s  overlapping boundaries, 

occurred.40 Among the inclusions were d i s t r i c t s  organized 

f o r  the sole  purpose of avoidlng assessments while benefiting 

from the protection of levees raised by surrounding dis-  

tricts." Since the  one area i n  the de l t a  where a county 

boundary bisected a topographic unit  was i n  the then w e -  

claimable Yolo Basin, the re  were no unnatural borders 

resul t ing from p o l i t i c a l  subdivisions. 

Pract ica l ly  a l l  of California's 8-p and overflowed 

land was sold by 1871.42 The rapidi ty  with which large 

t r a c t s  had come under the  control  of single individuals a f t e r  

1868 provoked such a s t rong public reaction t h a t  the  legis la-  

ture  appointed an inves t igat ive  committee. The commlttee'r 

work resulted i n  the establishment or  a 640-acre ownership 

3 9 5 7 ~  s t a t .  Cal. (1871-72), p. 835. 

4 0 ~ i e ~ l a l  Report of the Surveyor Oeneral of the 
S ta te  of California,  from ~ u g u s t  1, 1879, t o  ~ u m s t  1, 1875 
(Sacramento: l876), p. 12. 

~ ~ D W R  Bull. No. 37, p. 119; 

4 2 ~ t a t i s t i c a l  Report or  the surveyor General of Cali- 
fornia, f o r  the Years, 1869, 1870, and 1871 (Sacramento: 
 ID PP* 6-7- 



l i m i t  f o r  future swampland sa les ,  but by tha t  time the 

s t a t e ' s  holdings had been e ~ h a u s t e d . ~ 3  

There were qui te  a few cases of impropriety and fraud 

i n  the purchase of swamp and overflowed land. Specific 

instances within the d e l t a  have not been docunented a s  

fraudulent but an e d i t o r i a l  appearing In the Februaw 14, 

1878 San Francisco Chronicle rEilSt?S suspicions. Yolo Basin 

landonners were charged with never having spent a do l l a r  

"towards t h e i r  purchase o r  reclamation, unless it was In the  

nature of a f ee  t o  witnesses who bore f a l s e  witness t h a t  they 

were f u l l y  reclaimed. 

A case of remarlcable busfness acuoen is indicated f o r  

one land agent, George D. Roberts, who claimed t o  have 

accumulated 250,000 ac res  of land In  the ~ i c i n l t ~ . ~ 5  Other 

California land agents were ab le  t o  secure areas  of land 

aggregating 2,000 t o  120,000 a c r e s  between 1868 and 1871. 46 

For instanat, B. F. Mauldin, f o r  whom Roberts seems t o  have 

been an agent, applied f o r  patents  t o  84,000 acres  in San 

Joaquin County, 20,000 i n  Yolo County, 3,000 o r  4,000 acre8 

4 4 8 r ~  Pertinent ~ u e s t i o n ,  SF Chronicle, Feb. 14, 
l878, i n  B& Set w 34. p. 113. 

4kepor t  of the Joint  Special Cornittee t o  Investi-  
p t e  Chinese Immigration, U.S. 44th Cong., 2d Sess., 
S. Rept. 689 (Washlngtont l 8 n ) ,  p. 441. 

4 6 ~ e p o r t  of specia l  co~nmittee on Resolutions of ~l r .  
Barker, of Nevada, Concerning land Monopoly, Etc. (Sacra- 
mento: 1872), p. 9. 



i n  Sacramento County, and 8,000 ac res  i n  Solano ~ o u n t ~ . ~ 7  

A form of collusion comonly practiced was f o r  two o r  more 

persons t o  f i l e  applications f o r  the same land, bowing tha t  

the resu l t ing  contest would hold the t i t l e  indefinitely i n  

abeyance. If a th i rd  party appeared who was willing t o  pay 

a premium price the contest could terminate, thereby c lear ing 

the way f o r  the th i rd  person t o  secure the t i t l e .  Another 

abuse tha t  developed because o r  l ega l  loopholes mi  the slow- 

ness with which sa les  were ver i f ied  t o  the s t a t e  and t o  l o c a l  

assessors. Assessors were not the only individuala uncertain 

about the s t a t u s  o r  property within t h e i r  counties; s e t t l e r s  

seeking land found s t a t e  land o f f i ces  l e s s  rewarding sources 

of information than agents who made a businese or  securing 

the  swampland f o r  speculation. 48 

Large-scale corporate and cooperative reclamation pro- 

ceeded i n  the de l t a  a f t e r  the removal of the acreage l imi t  

i n  1868, but a number of f loodings interrupted recla&itloa 

and farming. It m s  difficult t o  complete three years of 

auccassful r ec lamt lon  and cult ivation;  moreover, 

The majority of purchasers wire laboring under a very 
onerous burden In the payment of assessments f o r  
fieclamation , and were without means t o  pay the 
S ta te  i n  f d 1 f o r  t h e i r  lands. The lands themselver 
could not be hypothecated u n t i l  they were patented by 

4?*~estimony Taken bs the Swamr, Land Investlnatine 
Conmittee," ~ e p o r t s  of the Jo in t  committees on swam; and- 
Overflowed Lands, and Land Monopoly (Sacramentoa l.674). 
PP. 40-41. 



the State;  and the S t a t e  ould not issue patents u n t i l  
payment In f u l l  was made.69 

The slow progress made i n  reclamation was pa r t i a l ly  a t t r i -  

buted t o  the frequent tendency t o  have the work "prosecuted 

ra the r  a s  a job fo r  f a t  contract." There were Instances, 

too, of d i s t r i c t  o f f i c i a l s  not paying f o r  work performed, 

knowing tha t  delays I n  completion would "freeze out" small 

landholders who were short  of capital.50 

While such pract ices  undoubtedly cur ta i led  the success 

of reclamation and agr icul ture ,  it i s  a l s o  t rue  t h a t  the 

technical  s k i l l s  and f inanc ia l  resources were inadequate for 

the  t a sk  involved. Floods, mining debris, and poor levee- 

making material  were d i s t r i c t  problems. The prolonged nature 

of reclamation d i r f i c u l t i e s  is  suggested by the asser t ion 

t h a t  of an  estimated 2,000,000 acres  of swamp and overflomd 

land which the  s t a t e  had sold by 1878, most of which rvas 

patented, not over one-sixth had had any kind of reclamation 

achieved on 1 t .5~  Seven years  l a t e r  the de l t a  ms s ta ted  

4 9 ~ i e n n i a l  Report of the  Surveyor General of the 
S ta te  of California, from December 4, 1871, t o  August l', 
mr P* 15- 

5°~unro-~raaer ,  History of contra costa county, c i t i n g  
contra costa ~ a z e t t e  (1;876), p. 58. The impression tha t  
l a r g e  operators t r i e d  t o  el iminate small farmers was more 
widely held than one reference suggests. For exam le ,  a t  
l e a s t  one refugee horn the Grand Island flood of 1478 was 
cer ta in  tha t  the flood sui ted  the acquisi t ive nature of a 
large landholder. Smal l  operators, who lacked cap i t a l  t o  
ffustain lostes,  were expected t o  be forced t o  s e l l  out. 
The Flood, SF Chronicle, Feb. 26, 1878, i n  B, Set Y 34, 

P. 127. 
51'r~ Pertinent Question,' SF Chronicle, Feb. 14, 

1878, i n  s, s e t  w 34, p. 113. 



t o  have had only one 8,000-acre t r a c t  which was completely 

reclaimed and reasonably safe. Another 75,000 acres were 

reclaimed i n  pa r t  and occasionally cropped.52 Scores of 

reclamation d i s t r i c t s  were formed, broken up, and reorgan- 

ized i n  the delta.  Only D i s t r i c t  3 (Grand Island) and 

D i s t r i c t  17 (eas t  of the San Joaquin and south of French 

Camp slough) have preserved t h e i r  organizational iden t i ty  

since formation i n  1861. 

From 1868 t o  1911 the reclamation d i s t r i c t s  continued 

t o  form and operate under the aegis  of the county boards of 

supervisors. The s t a t e  exercised no control. The d i s t r i c t 8  

operated much a s  they chose. The honestly conceived die-  

t r l c t s  had one objective: self-preservation; they generally 

b u i l t  levees a s  large  a s  possible. A t r a c t ' s  survival  o f  

c r i t i c a l  flood stages often resulted because neighbors' 

levees collapsed first, thereby producing an appreciable 

lowering of water l eve l s  i n  the vicinity.  53 

The Reclamation Board 

I n  1911, when the l eg i s l a tu re  adopted the Major ProJ- 

e c t  a s  a basin-wide plan f o r  flood control i n  the Sacramento 

Valley, the s t a t e ' s  authori ty over rec la inat io~ was restored. 54 

52"~eclamation o r  Marsh lands i n  California,' Paci f ic  
Rural Press, May 30, 1885, p. 510 (hereinafter  refer=- 
a s  =). 

5 3 ~ a i l e y ,  Appendix D, loc. cit. ,  p. 156. 

5425 s t a t .  cal .  ( l g i l ) ,  p. 117. 



The Reclamation Board, formed t o  administer the flood control  

program, was given author i ty  t o  prosecute owners of reclama- 

t ion works who did not conform t o  flood control plans. 

Eff. c t ive  August 10, 1913, v i r tual ly  a l l  of the swampland i n  

the Central Valley was brought i n t o  the Reclamation Board- 

supervised Sacramento and s an Joaquin Drainage ~ i s t r i c t  .s5 
The Reclamation Board was created a t  a for tu i tous  

time. Swampland reclamation uas then being extended In to  

the area where the p~oJected Yolo By-Pass was t o  go. Con- 

demnation of improved land and contemplated levees would 

have been costly.56 The board was beneficial,  too, i n  

requiring r e c t i f i c a t i o n  of engineering defects i n  ex i s t ing  

levee systems. Concerning exis t ing levee systems i n  the 

s t a t e  the board s ta ted* 57 

There a r e  some large  reclamation d i s t r i c t s  whose l i n e s  
of levee have been' 80 unwisely planned or  placed, o r  
improperly constructed, tha t  these d i s t r i c t s  must 
e i t h e r  en t i r e ly  change t h e i r  plans or meet heavy annual 
expense t o  r epa i r  wash. e here a re  certain d i s t r i c t 8  
whose levees have been so placed that  no repai r  or con- 
struction,  reasonably practical ,  can i n  the future, 
while the levees remain i n  tha t  location, protect  the  
d i s t r i c t s  from inundation. Levees have been so con- 
structed on overflow channels a s  t o  cause ensmallment 

'and choke off the channel a t  certain points, making 
inevitable a breach of the levee i n  heavy flood, on 
one s ide  or  the other. ('bverflow channel" a s  used i n  
t h i s  report has reference t o  the space l e f t  i n  placer 

55170 Sta t .  Cal. (1913). p. 2520. 

5 6 ~ e p o r t  o r  the Reclamation Board of ca l i fornia  ( e c -  
ramento: '1913), p. 4. 

. . 
5 7 ~ e ~ o r t  o r  the Reclamation Board or' ~ a ~ t o r n i a  (sac- 

ramento: 1916), p. 5. 



between the natura l  bank of the stream and the levee, 
t o  accommodate the excess flow i n  flood season.) 
Again, with the hope of saving an acreage of r i ch  
land, o r  because the r i v e r  bank offered bet ter  founda- 
t i o n  f o r  a levee, levees have been constructed without 
proper berm on the  water side,  o r  without revetment, 
and a r e  subject t o  such wave action and wash that  they 
must be repaired every year a t  heavy expense, and per- 
haps ultimately moved fu r the r  back. 

The adoption of the Major Project ushered i n  a decade 

ccelerated land reclamation. Large amounts of private 

cap i t a l  were invested i n  Yolo Basin properties whlch had been 

viewed a s  poor reclamation r i s k s  ea r l i e r .  Egbert, Liberty, 

Hastings, a i d  the Netherlands Fams  t r ac t s ,  and Reclamation 

D i s t r i c t  999 were developed.58 other fac tors  prompting the 

extension of reclaimed land were the local  successes of --siich 

crops a s  asparagua, beans, and celery, and the profitable 

nature of agriculture before and during World War I. 

A number of the reclamation d i s t r i c t s  were reorganized 

during t h i s  period of optimism. The purpose was t o  s e l l  tax- 

f r ee  bonds on the ex i s t ing  ready market. Proceeds were used 

t o  reimburse the  land developers genaroualy f o r  t h e i r  recla- 

mation Improvements, many of which had been completed years 

ea r l i e r .  

By January 1931 a number of the bond-issuing reclama- 

t ion  d i s t r i c t s  were i n  deep f inancia l  d i f f icul ty .  Eleven of 

the mid-delta d i s t r i c t s  ( ~ o u l d i n ,  Webb, Venice, Medford, 

Mandeville, Becon, Empire, King, Bishop, Holland, and Orwood) 

5 8 ~ o n t r o l  o r  ~ l o o d s  on the  Mississippi and Sacramenbo 
Rivers, p. 132. 
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had defaulted t o  the t o t a l  extent  of over $l,9OO,OOO i n  

e i t h e r  principal  or  l n t e r e s t  payments, o r  both. The general 

agr icul tura l  depression, overcapital ization,  unreasonable 

amortization programs, and management shortcomings precipi- 

tated the d i f f i c u l t i e s .  Reorganization plans nere worked 

out which provided f o r  an exchange of d i s t r i c t  bonds f o r  

mortgage bonds of operating companies o r  f o r  stock i n  new 

operating companies. The recovery programs were known a s  

the Bdrden, Rindge, Empire, and Delta plans.59 

Today the reclamation d i s t r i c t s  a r e  primarily con- 

cerned with the mechanical problems of maintaining levee8 

and drainage ditches. The vic iss i tudes  of the past do not 

appear t o  be of much concern. 



CHAPTER I X  

RECLAMATION SEQUENCE 

I n  choosing t o  a l t e r  the  normal floodplain function of 

the Sacramento-San Joaquin Delta, reclaimers assmed a long- 

term task tha t  nas laborious, costly,  and frequently d i s -  

heartening. Many individuals were ruined i n  the process, but 

f a i lu res  afforded the opportunity f o r  otkeps t o  apply fresh.  

ideas and cap i t a l  t o  the problem of achieving permanent rec- 

The process of reclaiming the swamp and overflowed . 
land began i n  the ea r ly  1850's with individual s e t t l e r s  who, 

act ing independently, constructed low ear th  barr iers  t o  vith-  

stand seasonal riood crests .  Gradually owner-operators of 

the  natural  levee farms pooled t h e i r  resources t o  develop 

uniform r i v e r  f ront  levees. Between 1861 and 1866 the 

reclaimers formed d i s t r i c t s  which, with the  technical asslst- 

ance of a S ta te  Board of Reclamation CormcL8sioners, attempted 

t o  enclose large areas bound by natural  levees. The period 

of a central ly supervised approach t o  the  problem was super- 



occurred, wealthy individuals and corporate speculators 

undertook extensive reclamation operation. Land developers 

overshadowed individual s e t t l e r s  a s  the moving force i n  

bringing land in to  cult.ivation; t h e i r  operations generally 

occurred i n  t i d a l  backswamps or  on islands where natural  

levee development was modest. Reclamatlon of such areas  

required labor, s k i l l s ,  and equipment which only the capltal-  

ists could underwrite. The projects  were undertaken usually 

with the in tent ion of leasing reclaimed land, although some 

developers part icipated In  farming on a large scale and one 

o r  two sold property a s  family farms. The developnent of 

tenant fanning was accompanied by a trend toward crop sp -  

c ia l lza t ion;  these character is t ics  pers is t  i n  de l t a  tarmlng. 

They apply even i n  those f i r s t  reclaimed higher a l l u v i a l  

lands which were developed by owner-operators. 

Reclamation works have evolved f r o m  small ribbons of 

mounded ea r th  t o  massive f l a t - top  ridges 100 fee t  wide a t  

the base and 25 o r  30 f e e t  high. Acceseory features of these 

levees a r e  drainage canals and large pumps. The canals have 

existed since reclamation began but pumps were introduced In 

the 1870's. Channel a l luvia t ion and l a m  land subeidence 

necessi tated the introduction of mechanical means t o r  land 

dra inage . 
A var ie ty  of techniques and tools  have been employed 

i n  reclamation. They were devised during a constant search 

for  cheaper and more ef fect ive  ways of leveeing, ditching, 

and draining land. Their usefulnees was eerlously cur ta i led  
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un t i l  about 40 years ago men  compreheneive flood control 

measures were introduced t o  the Central Valley by the s t a t e  

and the federa l  government. Since virgin land reclamation 

ended i n  the e a r l y  19208s, the principal  concern of d i s t r i c t 8  

has been with maintenance. This responsibi l i ty  weaken8 a8 ' 

the governments become conrnitted t o  engineering programs 

designed t o  a l l e v i a t e  California 's  water problems. 

Reclamation I n i t i a t e d  

Julian Dana, i n  The Sacramento: River of Qold, pub- 

l ished i n  1939, s t a t e s  t h a t  Robert Kercheval was remembered 

t o  have constructed a levee  on the  narthern end of Grand - 

Island i n  1 8 5 0 . ~  This was possible, f o r  winter floods i n  

1849-50 demonstrated %he need by covering v i r tua l ly  a l l  o r  

the loner Sacramento floodplain. The legis la ture  contem- 

plated such construction i n  May 1851 when it granted 640 

acres on Merr i t t  I s land t o  two men so  they might experiment 

i n  leveeing and r a n n ~ n g . ~  Nevertheless, no contemporary 

evidence has been discovered t h a t  documents construction of 

levees i n  the d e l t a  p r i o r  t o  1852. 

I n  1852 and 1853 the expediency of leveeing became 

generally recognized. A f lood in June 1852 covered San 

2 ~ h e  awarding of the  grant nei ther  confirms nor denies 
the pre-existence of man-made levees along the r iver,  although 
it may suggest t h a t  there  had been no local  experience with 
such theretofore. I n  any case, the experinent did not mate- 
r i a l i ze .  Residents of the area  were too aroused over the 
legis la ture  's munificence. u.; 99 s t a t .  cal. (l851), 
P. 409. 



Joaquin River banks, causing the loca l  press t o  urge adoption 

of a reclamation plan t o  prevent the abandonment of the 

land.3 During midwinter 1852/53, and In 1855, 1857, and 

1859, inundations i n  the lower Sacramento Valley demonatrated 

the necessity ror  levee p r o t e o t ~ o n . ~  Yet there  was reluc- 

tance t o  invest i n  cos t ly  permanent improvements l i k e  levees 

because of the l eg i s l a tu re ' s  f a i l u r e  t o  enact laws tha t  would 

a s e w  c l e a r  t i t l e s  t o  swamp and overflowed land. Moreover, 

some. people held the view tha t  no m t t e r  how much cash and 

e f f o r t  were expended t o  build dikes, the Sacramento flooda 

would continue t o  be so  great, so  prolonged, and so d i f f i c u l t  

t o  carry off by a r t i f i c i a l  channels tha t  the overflowed larid 

was promising only f o r  hay production.5 

The e a r l i e s t  artificial leveeing was done on the 

higher natural  levees first appropriated by se t t l e r s .  I n  
6 1852 there  were levees on Merrl t t  Island and on the e a s t  

bank of the Mokelumne above i t 8  fork.? Levees nere common 

along the Sscramento e a s t  bank in 1852-53; and they appeared 



on upper Tyler and Grand islands.8 BY f a l l  of 1853 a one- 

foot levee offered some protection t o  land i n  the v ic in i ty  of 

the Calaveras River mouth. 9 

Most of the low a r t i i i c l a l  mounds, appropriately named 

"shoestringn levees, were capable of nithstanding l i t t l e  more 

than a high t ide.  The major exception was a substantial  

s tructure which was raised on the  northern end of Grand 

Island by the custanary shovel and wheelbarrow brigades of 

Chinese, Indians, and Hawaiians. The a r t i f i c i a l  levee which 

was superimposed upon the outer  edge of the natural levee had 

a 13-foot base and a 3-foot height and crest .  The ear th  f o r  

t h i s  12-mile-long embankment m a  removed from the I n t e r i o r o f  
10 the Island. Total cos ts  exceeded $12,000. 

After  1855 more industry was shown i n  levee construc- 

tion. Grand Island led the way. By 1856 o r  1857 an irregu- 

l a r  ridge of varied proportions, aggregating 18 miles, 

enclosed the northern apex of the  island.11 The landowners, 

part icularly the wealthier ones, were d e t e m n e d  t o  enclose 

the en t i r e  island. Along the Sacramento eas t  bank a s  f a r  

south a s  Brannan Island m r e  discontinuous ridges two t o  four 

h l d e n c e  Taken Before the  swamp Land coprmittee, a. . 2; Report of the Commlasioner of Public Works 
, P. It; "Up the Sacramento," SF Call, Oct. 16, an, 

W 3, p. 1064. 

'%an Josguln Nen, " SF Alta, Dec. 12, U52, i n  I, 
Set W 4, p. 1412. 

' l oanas  o . ci t . ,  p. 161; Report o r  the Connnlssioner 
of m b l i c  Worki+~~. 100. e i t .  



f e e t  high and s i x  o r  eight  f e e t  across the base. Sherman 

Island, first occupied i n  1855, had some small dikes i n  place 

by 1859.12 I n  the southern de l t a  s imi lar  disconnected levees 

of i r r egu la r  design appeared on Roberts and Union islands aa  

ea r ly  a s  1856 and 1857, r e ~ p e c t i v e l y . ~ ~  Beginning i n  1859 

there were 'levees constructed near the mouth of Marsh Creek, 

about nine miles eas t  of Antioch.U The e a s t  bank of the Sari 

Joaquln south of French Camp Slough was p a r t i a l l y  leveed by 

1861.15 Among the levees of the southern de l t a  one on Union 

Island was probably remembered because its s i z e  was unusual. 

It had a 16-foot base width, 6-foot crown, and a height of 3 

t o  3.5 fee t .  16 

Projects of the Board of Reclamation Comiesloners 

The reclamation a c t i v i t y  of the ea r ly  1 8 6 0 ' ~ ~  well 

recorded by the  supervisory Board of Reclamation Commission- 

ers ,  nas approached with a breadth of' concept unequalled f o r  

decades afterward. A number of projects  of some magnitude 

were undertaken. Plans were d r a m  f o r  the protection of the 

14~l lus t ra t ions  o r  Contra Costa Co., . . . , loo. oiO. 

1 5 ~ i r s t  Annual Report o t  the swamp Land Comnissioners, 
P. 13. 



A project  t o  protect Sacramento and t o  "very effeetu- 

a l l y "  reclaim the Sacramento Basin was t o  incorporate 37 

miles o r  levee and a floodgate with which t o  discharge 

gravity drainage t o  the south. The levee, t o  consist  of 

segments varying from 2.5 t o  8 f e e t  high, was expected t o  

cost $30,000.~7 Within four years it was necessary t o  r a i s e  

estlmates t o  $ 8 8 , 0 0 0 . ~ ~  Had expenses remained within the  

estimates, the per acre cost of leveeing and drainage would 

have been $1.86. However, the project  died along with tha 

board. Finances became so entangled thereaf ter  tha t  cuaula- 

t i v e  or per acre cos ts  f o r  the area  can never be knownelg 

An in tegra l  part  of the board's plans f o r  the reqla- 

mation of the e n t i r e  Yolo Basin north of Cache Slough and 

Ryer Island was a l o n g i t u d i ~ l  drainage canal. Together with 

l a t e r a l s  t h a t  tapped the sinks of' Cache and Putah c n e k r ,  

this canal had an aggregate length of 25 miles. It was com- 



along the Sacramento west bank from Knight's Landing (west of 

the Feather River mouth) t o  jus t  north of Ryer Island and 

Cache Slough. The s t ructure  contained an average of about 

one cubic yard of f i l l  per l i n e a r  yard. It was t o  have been 

completed by December 1, 1865, but the business f a i lu re  of 

one of the major contractors ended the work before one-half 

had been completed.20 Since the board was allowed t o  go out 

of existence the Yolo Basin project  was never complete&. 

Ryer Island was another Yolo Basin area where levee 

construction was carr ied  out under the  aegis of the s t a t e  

organization. Four sloughs were darned and perhaps 10 o r  11 

miles of levee constructed between June and December 1865.2l 

Thereafter a c t i v i t y  ceased f o r  some years. 

I n  the area t o  the south of the Mokelumne River and 

eas t  of the South Fork a reclamation d i s t r i c t  was organized 

t o  levee an estimated 24,500 acres. I n  1865 a drainage d i t ch  

was dug across the area from the Mokelunne t o  Beaver Slough 

so tha t  the congestion caused by converging Mokelumnc and 

Cosumnes flows could be al leviated.  Levees and higher a l lu -  

v ia l  land were protecttd by the d i t c h  a t  the same time tha t  

it drew water through the lower pa r t  of the basin. It was 

expected tha t  the a l luv ia t ion  would f a c i l i t a t e  eventual rec- 

lamation of the lower land.22 Some 10 miles of low embankment 

20%t of the Board of Samp Land Cormisstoners f o r  
the Years . and 1862, pp. 10-11. 



which had been under constructi'on along the r ive r  since 

before 1861 were extended and strengthened during 1865. 

Seginning i n  the l a t t e r  year, reclaimers s t a r t ed  t o  levee 

the Mokelumne north bank and the adjacent lower ~ o s w n n e s . ~ ~  

Comparatively l i t t l e  success v i s i t e d  e f f o r t s  i n  t h i s  are& 

u n t i l  recently. The reclaimers t o  the  south have had be t t e r  

luck over the years, although flooding has been a frequent 

experience. 

Bright spots of reclamation achievement during and 

a f t e r  the boardts existence were Grand Island and Reclama- 

t i o n  D i s t r i c t  17. I n  1861 it was anticipated tha t  the island 

was reclaimable f o r  $1 per acre,24 but a flood i n  1861-6P 

caused the estimate t o  be revised upward. Levees were 

rebui l t ,  ~ t r e n ~ t h e n e d , ~ 5  and extended i n t o  an  earthen ram- 

par t  which by 1868 averaged 27 t o  30 f e e t  base width, 6 f e e t  

high, and which possessed an outer  slope of 2.5 t o  1 and an 

inner slope of 1.5 t o  1. The protection, elaborate f o r  the 

period, was beginning t o  cost  landowners about $5 per acre. 

It was completed i n  1872. By then some par t s  of the levee 

=re 8 f e e t  high, 3 fee t  broad a t  the  crown, and 30 t o  40 



fee t  across from'toe t o  toe.26 Reclamation Dis t r i c t  17, t o  

the eas t  of' Roberts Island, was completely leveed under a 

program commenced e a r l i e r  but completed under the supervision 

or  the Board of Reclamation Commissioners. The 6,540-acre 

t r a c t  was surveyed, diked with 65,100 cubic yards of f i l l ,  

and drained f o r  $18,600. The levees were smaller than Grand 

Island's  works but the 2.5 cubic yards t h a t  went in to  each 

l inea r  yard of protection gave the d i s t r i c t  be t ter  than the 

average protection of the period.27 

Although individual reclamation plans were prepared 

f o r  Andrus, Brannan, Tyler, and Sta ten  islands,  and work was 

performed, no island enclosures were completed f o r  six-or 

more years.28 An in teres t ing aspect  of the  Staten Island 

work was the employment of a mechanically powered device t o  

place f i l l  onto the levee. The machine was developed i n  1865 

by J. T. Bailey, contractor In charge of the Staten Island 

r e ~ l a m a t l o n . ~  A s  f a r  a s  has been learned, t h i s  was the 

-----, r -  ->, r . - r - r - J  r r  urr.-.-.."" ""ul." , p .  *"", 
I. N. ~oag,"~armer's Gardens," c a l i t o r n i a  s t a t e  ~ & i c u l t u r a l  
Society, Transactions During the Years 1870 and 1871 (sacra- 
mentot 18721, p. 340. 

2 7 ~ i r s t  Annual Report of the Swamp Land Commissioners, 
PO 13; Report of the Board of Swamp Land Commissioners f o r  
the Years 1864 and 1865, pp. 9-10. 

2 8 ~ i r s t  Annual Re rt of the  Swam Land Commissioners, 
PO 18; History of sacramgto co , ~ O C P  cit.;  Report o r  the 
Conmissioner of Public Works L , lot. ci t . ;  DIJR ' ~ u . 1 .  NO. * 

2 9 ~ e ~ o r t  of the Board of Swamp Land Comlasloners f o r  
the years7864 and 1862, p. 4. 



f i r s t  case i n  which a mechanical device was used i n  de l t a  

reclamation. 

The comprehensive leveeing program which was launched 

by the board resulted i n  some extension of reclaimed land, 

but i t  is  doubtful that  the aggregate of moderately flood- 

secure improved land exceeded 10,000 or  15,000 acres  (see 

Map 16, p. 219).30 The land occurred i n  t h i n  s t r i p s  along 

the higher natura l  levees of the major d i s t r i b u t a r i e s  and 

In  leveed pasture areas. Most of it is unmapped. 

Independent Reclamation 

Local control of reclamation a c t i v i t i e s  characterizes 

the half-century a f t e r  the dissolution of the Board of Rec- 

lamation Cotnnissioners i n  1866. A second charac te r i s t i c  of 

the period was the part icipation of land agents and of land 

development companies i n  most undertakings. Reclamation rraa 

a large-scale money-making proposition fo r  absentee investors 

and f o r  a few agents and entrepreneurs who directed work i n  

the delta.  I n  the course of the operations which these men 

financed and directed, important reclamation techniques and 

equipment were developed. Machine power was applied t o  

dredging, levee building, ditching, and land clearing; and . 
. . 

Pumps were introduced t o  control water l eve l s  on the 

reclaimed land. 

%WR BUILNO. 21, p. 158. This writer, a f t e r  evalu- 
a t ing materials  i n  h i s  persons1 f i l e s ,  is i n  reasonably close 
agreement with the Division of Water Resources estimate. 
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Once land was ready f o r  cul t ivat ion,  the owners could 

expect t o  p ro f i t  i n  the form of great ly  enhanced land prices , 

or  high renta ls .  Few contemplated farming the land them- 

selves, but counted on a t t r a c t i n g  the c a p i t a l i s t i c  type of 

agr icul ture  which even i n  the e a r l i e r  years had proven t o  be 

.most adaptable t o  de l t a  conditions. 

There were several  fac tors  which aided the land devel- 

opers i n  a t t r a c t i n g  ram operator8 t o  the del ta .  The s o i l s  

were remarkably productive, and ample moisture was available 

i n  the growing season. I n  addit ion t o  being one of the few 

drought-free agr icu l tu ra l  regions of California, the de l t a  

had the obvious advantages of access t o  miles of nav1gabJ.e. 

channels and close proximity t o  the great  trade centers of 

San Francisco, Sacramento, and Stockton. The California 

wheat boom fostered extensive grain fanning, while completion 

of the transcontinental  ra i l road expanded formerly res t r i c t ed  

markets f o r  f r u i t  and vegetables. 

Activity i n  swampland reclamation drew more a t tent ion 

from contemporary Californians than any other  speculation of 

the period 1869-72;31 and over the  next two years the work 

was nvigorously prosecuted" i n  a l l  swamp and overflowed areas 

of the state.32 Then, and f o r  years thereaf ter ,  the de l t a  

3 l ~ o h n  Ross BFowne. "Reclamation and Irr ination.  " 



was the focal  scene f o r  such ac t iv i ty .  San Francisco, Oak- 

land, Los Angeles, Br i t i sh ,  and loca l  cap i t a l  was involved. 

It functioned through such agencies a s  the Tide Land Reclama- 

t ion Company, the Qlasgow-Callf'ornia Land and Reclamation 

Company, and through partnerships or  family developers .33 

The droudhts t h a t  ruined San Joaquin Valley wheat and 

barley crops enhanced d e l t a  land values and prospect8 .34 

Even where d ry  farming had been mastered the y ie lds  did not 

compare with those recorded on the d e l t a ' s  organic so i l s ,  

and the dry winters which reduced yie lds  elsewhere produced 

the low water l eve l s  i n  the d e l t a  which f a c i l i t a t e d  levee 

construction ,and breaking of the t u l e  I n  the lL&t 

of such circumstances the & of July 25, 1869 ed i to r i a l -  

ized t 36 

I n  these reclaimable lands we s h a l l  have d r o a t - p r o o f  
means of l i f e  and luxurious l iv ing  f o r  the whole popu- 
l a t ion  of our State,  were It twice a s  numerous. Here- 
tofore the cer ta in ty  of occasional famlne years has 
been a dark cloud on the  horizon before the  thoughtful 
vision. Now we see salvation.  A l l  hail! t o  the great  
minds tha t  have conceived t h i s  enterprise.  God speed 
the i r  succees and bring them r i c h  reward. 

3 3 ~ a p i t a l  was avai lable  t o  borrowers a t  2 o r  3 w r  , - - 
cent per month. Browne, loc. c i t .  

3b~epor t  of Special Committee on Resolutions of JW. 
Barker, of Nevada, Concerning Land Monopol& p. 5. 

35"ou.r Reclaimed Tule lands," PRP, Apr i l  3 1% 5, 
p. 1; " ~ ~ l t i ~ a t i ~ n  of the Tule Land,"=, Jan. 16, 1 79, 
P* 5 .  

I 
&ited I n  Tide Land Reclamation Co., Preah Water 

Tide Lands of California (1869), p. q. 



I During the decade a f t e r  1868 the good fortune of 

I various reclamation projects  gradually weakened such reserva- 

1 t ions a s  the public and investors might have entertained 

about the fu ture  of t i d a l  swamps i n  the  del ta .  Land values 

i n  reclaimed t r a c t s  appreciated sharply and magnif icent  drops 

and p r o f i t s  were rea l ized a t  comparatively low cost. 

Assuming tha t  only two t h i r d s  of every t r a c t  sown 
i n  wheat w i l l ,  f o r  a time a t  l eaa t ,  be cult ivated wlth 
care, the average resu l t  f o r  the  whole would be twenty- 
s i x  and sixty-six one hundredths bushels, which, a t  one 
do l l a r  and twenty cents per bushel, would amount t o  
thirty-two do l l a r s  gross. The average cos t  of plowing, 
seeding, harvesting, sacking, and transportat ion,  i s  
about f i f t e e n  do l l a r s  t o  the acre, leaving, a s  the net  
r e su l t ,  seventeen dol lars  per acre,  which i n  most cases 
w i l l  pay f o r  the  land and the cos t  of reclamation a 
single year. But t o  t h i s  may be added, a s  c lear  prof i t ,  
the hay o r  grain resul t ing from the volunteer crop a f t e r  
the first harvest--worth, say t en  do l l a r s  an acre.37 

I n i t i a l l y  the entrepreneurs were overconfident . They 

seemed t o  think t h a t  reclamation procedures had been ms- 

tered. On the basis of experience gained e a r l i e r  on Sherman, 

Tnltchell,  Andrus, and ~ o u l d i n  islands, levee bullders had 

come t o  believe t h a t  secur i ty  from ordihary floods and high 

t ides  could be obtained with a r t i f i c i a l  levees raised three 

f e e t  above the surface of the natura l  levees; another two o r  

three fee t  of freeboard, and commensurate breadth of levee, 

were considered adequate t o  withstand the exceptional 



I The fa l lacy of these b e l i e f s  was demonstrated by the 

inundations that  occurred annually between 1871 and 1881; the 

general floods of 1878 and 1881 shattered optimism tha t  de l t a  

reclamation was practicable. In 1878 the Bullet iq of San.  

Francisco edi tor ia l ized tha t  it was of no use t o  t r y  t0 , l evee  

agains t  a l l  floods. Delta res idents  and landowners were 

advleed t o  build mounds high enough t o  protect  houses and . 

barns from the major floods, and t o  be content with levees 

t h a t  held off the t ide  and the l e s s e r  f l 0 o d s . 3 ~  Deep pessi- 

mists  saw reclamation a s  a thing of the p a ~ t . ~ '  . - 
Through the misfortunes there  were t r a c t s  which; 

because of location, desperate labor, engineering s k i l l ;  and 

lu&, remained in tac t  long enough t o  make the work seem 

worthwhile. A t  the  same time i t  was realized tha t  flood8 

and mining debris  could a t  any time bring t o  them the diaas- 

t e r s  which had destroyed other projects ,  and t h a t  even the 

rrealthlest and most ingenious entrepreneurs could not con- 

t inue indei ln i te ly  i n  the competition of building and 

rebuilding an i s l and l s  leveee higher than the defenses on 

neighboring islands o r  mainland tracts.41 Relief was sought 

3 9 n ~ h e  Sacramento ~ e l t a , "  SF Bulletin, Feb. 26, 1878, s, Set W 34, P. 125. 

M. Chipman, " ~ i n i n g  Debris Deposits,' Report Made 
t o  the Medical Society of the S t a t e  of California. a t  the  
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through judic ia l  and p o l i t i c a l  .channels; de l t a  in te res t s  were 

instrumental i n  making flood control  and mining debria major 

p o l i t i c a l  issues. 

A few people recognized tha t  there  waa more t o  d e l t a  

floods than mining debris  and natura l  phenomena; the defects 

of reclamation procedure were c lea r ly  recognized a t  l e a s t  a8 

ear ly  a s  1872. There was an awareness tha t  continued reduc- 

t i o n  of" floodplain area led  t o  high flood stages, and t h a t  

building levees with a l i g h t  and oxidizing material was dan- 

g e r ~ ~ . ~ ~  Beavers *ere known t o  excavate chambers i n t o  the  

levees, thereby weakening the  structure.43 Other reasons 

f o r  #allure were a t t r ibu ted  t o  underinvestment In  levecr'. . 

a* and the promoters1 ignorance of engineering and hydraulic 

matters.'' Moreover, there was "a want of system"; smwamp- 

land reclaimers were unwilling o r  unable t o  recognize that 

t h e i r  own unco-ordinated and improperly engineered works 

were, along with the elements and mining debris, produoing. 

the i l o ~ i s . ~ 5  I n  the middle 1880's reclamation war 

Commissioner of Public Works B89v , p. 15; Robert Devlin, 
9wamp Land Reclamation," address), Cornonwealth club of 
calir. .  TranMctlons, rv ( l e p t  . 19091, p. 292. 

42~rowne, IOC. clt., p. 397. 

43~ordhoff,  op. clt., p. 130- 



"generally regarded aa a question f o r  the next generation t o  

solve. "46 

The Large-Scale Reclamation Operators 

The c a p i t a l i s t s  who part icipated i n  the reclamation' o r  

swamp and overflowed land were organized i n t o  companies, o r  

they operated i n  partnerships o r  a s  individuals. The larges t  

companies tha t  operated between the l a t e  1860's and the 

1880's were the Tide Land Reclamation Company, directed by 

George D. Roberta, and the Glasgow-California Land and Recla- 

nhtion Company, d i rec ted and largely  owned by the Scoteman 

Morton C. Fisher. Among the individuals who were major land- 

holders and developers were Thomas H. Williams, whose proper- 

t i e s  lay i n  both the  sacramento and San Joaquin deltas;  

Henry E. Naglee, who operated I n  the San Joaquin-Old River 

vicinity;  S. C. Hastinga, a centra l  del ta  reclaimer; and 

Ross C. Sargent, an operator of the Mokelumne River vicinity. 

After the 1880's and 1890's the major land reclaimers were 

the Old River Land and Reclamation Company, the California 

Delta Farms Company, the Rlndge Land and Navigation Company, 

the Bay and River Dredging Company, the Staten Island Land 

Company, W. H. Wolf and Sons, the Liberty Farms Company, the 



226 

Tide Land Reclamation Company 

George D. Robertat i n t e r e s t  i n  the del ta  is understood 

t o  have ar isen i n  1869 ae  a r e s u l t  of  a view which he had of 

the reclamation work then in  progress on Sherman Island. He 

appears t o  have determined tha t  increases i n  land values In 

consequence of reclamation might bring higher returns than 

were assured by investment i n  mining property.'7 H i s  f i r s t  

d i rec t  par t ic ipat ion a s  a land agent appears t o  have been In 

connection with Twitchell Island. This property had been 

purchased by 8. F. Mauldin I n  1868, a f t e r  the 640-acre lim- 

i t a t i o n  was removed. Although Mauldln had farmed and may 

even have done some levee building on the it-was 

not u n t l l  he arranged t o  have Roberts f ind awe  development 

capi ta l  tha t  ~witche.11 Island became well p ~ b l i c i z e d . ~ g  

According t o  Roberts he accmulated 250,000 acres of 
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Roberts' Tide Land Reclamation Company m a  capital ized 

a t  $12,000,000. To it ue.rk t ransferred 120,000 acres of the 

land t h e t  he prrreIsamb. &e property was located i n  the 

Yolo Basin, the backswamps t o  the south of Courtland, Orand 

Island, Brannan, Twitchell, Andrus, Tyler, Staten, Roberts, 

and Union Islands, and In  the e a s t  centra l  delta.52 @or 

the location of company lands, see Map 17, p. 228.) Some 

par ts  of the domain were sold t o  individuals who established 

t h e l r  own reclamation companies. An example of t h i s  18 

provided by the holdings which l a y  d i r e c t l y  e a s t  of Roberts 

Island. These were reclaimed by 5 .  C. Hastlngs and associ- 

a t e ~ . ~ ~  Some of the  Tide Land Reclamation Company property 

was p a r t i a l l y  improved before being sold t o  other developers. 

Such property was involved i n  the t r ans fe r  of Union and 

Grand is lands  and the Yolo Basin propert ies t o  T. El. W l l -  

liams, and the t ransfer  of Roberts Island holdings t o  J. P. 

Whltney, which'occurred i n  1875. It i s  surmised tha t  flood8 

i n  1871 and ea r ly  1875 did enough damage t o  company invest- 

ments tha t  s e l l i n g  was expedient. Roberts suffered other 

reverses i n  the Webb Tract and Jersey Island vic in i ty  during 

the ear ly  1870's; however, t h i s  land development progrm 

Burton, and William Doolan. Tide Land Reclamation Co. 
(B69), OP. c i t e ,  2. 

521bld., p. 51 *~ecl-t lon of Swam and Overf lord  
~ n d s  i n  m f o r n ~ a ,  Report o r  the /ij.s.jPcomimioner of 
Ae~icu l tu re  f o r  the Year 1872 (Washington: 1874), P. l K  

53see "calaveras Tracts, Appendix B. 
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was not attempted a s  a Tide Land Reclamation Company opera- , 

tion. 54 
, - 

The Tide Land Reclamation Company's f i r s t  and &eateat  

success was registered on Twitchell Island, where i t  began 

levee construction i n  1869. Chinese laborers were contradted 

t o  build the 3.5-foot-high and 12-foot-broad (base) levee8 a t  

f i f t e e n  cents per cubic yard e n ~ ~ l a c e d . ~ ~  The embankment MI8 

completed i n  1870, but not i n  time t o  allow the i n t e r i o r  of 

the island t o  "dry out" su f f i c i en t ly  f o r  burning preliminary 

t o  seeding a winter crop of grain. Only 1,000 acres of wheat 

were planted on the d r i e r  periphery of the t r a c t .  By October 

of 1871 the center of t h i s  3,680-acre island was dry enough 

t o  be burned, seeded, and tramped by ~ h e e p . ~ ~  Reclamation 

costs  were about $12 per acreO5? 

Aa soon aa the levees were completed, the. laland k r  

sold t o  Minor, Prather h Company, which paid $68,000, o r  

about double the cost  of reclamation. Roberts and other 

Oakland investors were among the backers of the purchasing 

company. The company immediately undertook t o  farm the 



average wheat crop worth $67,000. The stubble was browsed by 

sheep which a l s o  trampled i n  a volunteer second wheat crop. 
r I - ,  

A few thousand do l l a r s  were realized from summer truck crop8 

a s  ~ e 1 1 . 5 ~  Water damaged the  wheat crop of 1871/72 but the 

1872h3 season produced up t o  80 bushels per acre on 1,560 t o  

2,000 acres  .59 Experiments were undereaken with ramie and 

jute i n  1873 and & 4 . 6 0  Levees were strengthened i n  1871 

and 1874 a t  an expense of $43,200;61 mf'ort-tely, the fore- 

s ight  was not remrded. The levees collapsed i n  January 

1875. drowning some 800 sheep and other stock.62 The 1878 

flood demoralized fanning operations f o r  a t  l eas t  two 

years.63 it m y  have ruined Roberta; he does not appeal 40 

have part icipated i n  subsequent de l t a  reclamation work, A s  

f a r  as. i s  known, no fu r the r  attempt t o  reclaim Twitchell 

Island occurred u n t i l  a f t e r  the reclamation d i s t r i c t  was 

reorganized l n  1893.64 The f resh  generation of owners was 

t o  see the continuity of ag r icu l tu ra l  enterprise interrupted 

by levee breaks i n  July 1906, March lSO7, and January 1909. 

%ide Land Reclamation Co. (1872), op. cit. ,  p. 31. 

%bid. - 
60~ordhoff, op. ci t . ,  p. 133. 

61~ is to ry  of Sacramento Countg, p. 189. 

62"~wttchel l  Island Submerged," Jan. 23, 1875. 
P* 7. 

6 3 ~ l s t o r y  of Sacramento Count& p. 220. 

6 4 ~ c ~ e a g ,  op. tit., Unit 15, pp. 2, 3. 



The second t r a c t  which the Tide Land Reclamation Com- 

pany reclaimed was Brannan Island. The work on the coppang- 

project  nas begun i n  1 8 7 1 ~ ~  and completed i n  1873, a t  a cost  

or  about $6 per Addltlonal outlays nerc Ads f o r  

levee work over the next f i v e  and residents had con- 

fidence In the strength of the "very substantial"  proteetioh 

given by t h e i r  levee of 25-foot base, 4-foot crown, and 

6-foot height .08 

Large parcels of land were leased t o  Sherman Island 

farmers, who planted wheat, barley, and some vegetables. 69 

Smaller uni ts  were rented t o  Portuguese,.Italian, and Chinese 

truck These lands near the r i v e r  rented fop $20 

t o  $25 cash per acre per annum, and the lower grain lands 

rented f o r  $10 per acre.'/' 

By l a t e  1877 the reclamation cQmmny had divested 

i t s e l f  of t i t l e  t o  Brannan Island. The average individuelly 

6 7 ~ e ~ o r t  of the Commissioner of Public Works Lf89g. 
P* 13. 

6 8 n ~ n  the sacramento River," SF call,  oct. 27, 1877, 
i n  E, Set W 3. p. 1065. 

69"~herman Island," l e t t e r  t o  ed., SF A l t f i ,  Aug. 10. 
1874, i n  s, Set W 18:1, p. 163. 



owned farm was about 200 acres, although holdings of 3,000, 

1,000, 600 (two), and 325 acres  were reported. Unimprov9d?. 

the land was worth $25 per acre; i f  improved it could be 

bought f o r  $40-860 per acre .T2 What appears t o  have been a 

ra ther  prosperous fanning area was engulfed by the 1878 

flood, which pushed through the west levee and then the 

south levee. Levee fa i lu res  i n  1879 and 1881 inactivated 

much of the land u n t i l  1893-94, when clamahell dredges raised 

large defenses a t  a cost of about $3 per More 

expenees were incurred t o  dress o r  repair  levees a f t e r  the 

floods of 1902, 1904, 1907, and 1909. 74 

OlasgorCallfornla Land and 
Reclamation Commny . -- 

The Olasgow-California Land and Reclamation Company 

purchased almost a l l  of the Roberts, Island backswamp area in 

the winter of 1876/n. Its former owner, J. P. Whitney, had 

mde same progress with reclamation before relinquishing the  

property t o  M. C. Fisher, whose company continued the work. 75 

The colnpany a l so  took charge of breaking the soil .  Teams 

72n~n the Sacxgmento River," loc. c i t  ., In  s, Set 
W 3. DO 1065; Browne, loc. cit.;  History or  Sacramento 
Counts, q.. 220. 



were worked methodically from north t o  south i n  the southern 

part  of the  island, and f r o m  the a l l u v i a l  r idges i n t o  the 
, , .  

backswamp i n  the northern par t  of the ieland.76 The broken 

land was leased t o  tenants on the bas is  of one-half share of  

t h e i r  12,000-acre grain crop, and one-third share of the 

second year 's  crop. The charges were higher than usual . 

because the plains farm lands had not recovered &om the 

drought of 1076h7, nor the r e s t  of the d e l t a  from the flood 

of 1878. Later contracts  usually comi t t ed  farmere t o  pay 

25 per cent of the grain crop t o  the companym7'l An estimated 

26,000 ac res  of grain nere under lease  by the  company i n  

1879/80, and jute, f lax ,  and sorghun experlments were begin- 

n ~ n ~ . ~ '  Wor tuna te ly ,  a levee break occurred i n  June l880. 

A $500,000 d i sas te r  occurred i n  January 1886, and another bad 

flood i n  May 1893.79 Between l a t e  1889 and 1897 the islard 

nas organized in to  i t s  present reclamation districtsysO the 

OlasgorCalifarnia Land and Reclamation Company was replaced 

by smaller opektors .  

76nhrle ~amlng,  ' SWf, March 3, 1877, p. 7; "Jorclan'a 
bnd ingAn ibid.,  Aug. 31,- 8;' p. 5; " ~ o b e r t s  Island Recla- 
mation,, s, Oct. 19, 18&, p. 7; ' ~ g r i c u l t u r a l  Selec- 
tions, SF Bulletin, Ary;. 26, 1878, i n  E, Set  V 1882, 
P e  295. 

n " ~ h r o u g h  San Joaqutn County," SF Bulletin, March 22, 
1879, i n  s, Set U 4, p .  1502. 



Oeorge Shlma 

Lees is  known about the various independent o q e t o f s  
, , 

who pursued rec lamt ion  between the 1860's and the 1890'0. 

 heir contributions are reviewed i n  Appendix ED "~eclaimed 

Components of the Delta.") Among t h e i r  succeesors ooe, 

Oeorge Shima, l a  singled out t o  give a n  Idea of methohr '" . 

employed i n  large-scale land development during the first 

two decades of the present century.  h he discussion overlap8 

subsequent chapters s l igh t ly ,  a l i b e r t y  which is  taken t o  

portray Shims's ro le  adequately.) 

Oeorge Shlma was a Nagasaki-born  grant of percep- 

t ive  mind with competence in a g r i c u l t w  which was shaGd 

i n  par t  by t r a in ing  a t  a Japanese agr icu l tu ra l  school. He 

b e e n  work i n  the d e l t a  a s  a day laborer f o r  a pioneer t u l e  

farmer, Arthur Thornton, of New Hope. Shlma soon progressed 

t o  a 10-acre p lot  which he famed on shares.81 Ha became s 

labor contractor.82 By 1910 Shima owned 420 acres  and rented 

another 8,300.83 Before the  Anti-Alien Land Act of 1913 tent 

in to  e f fec t  he had purchased 1,500 acres  of King Island f o r  

$225.000, and spent )75.000 reclaiming the  la^?^ I n  1916 



Shim leased 25.000 acres, including Bacon ~ s l a n d . ~ ~  He 

operated on over 12,000 acres i n  1922, which ra ised hlw. -,. , 

cumulative expenditures fo r  land leases,  reclamat ion, and 

purchases t o  almost $8,000,000. 86 

Shims's business re la t ions  with the California Dbkta 
+ -  .. 

Farms Company, i n  which he held stock, were very close.  hi '' 

company, founded i n  1907 by a syndicate of Los Angeles and 

local  cap i t a l i s t s ,  owned Webb, Holland, Orwood, and Empire 

t r ac t s ,  and King and Hedford i ~ l a n d s . 8 ~  Besides reclaiming 

these t r a c t s  the company leveed Mandeville and Bacon islands, 

McDonald, Shlma, Bishop, and the Cohn and Heming t r ac t r .  88 

The reclamations were supervised by Lee Phi l l ips ,  with 'honk - 

Shim contracted orally.  The understanding was tha t  Phil l ip8 

and company obtain unreclalmed land, levee it, and turn it 

over t o  Shlma t o  be cleared and planted t o  potatoes. Shlma's 

leases cost  $17 per acre  i n  the first year, and $30 per acre  

per ann& f o r  the next two years. Thereafter, Shima moved 

onto fresh land which Phl11ips had leveed.89 The t e n  of 

85m.; Rogers, loc. c i t , ,  July 21, 1951, p. 15. 



Shimate occupation was within the l ega l  l imi t8  s e t  by t h ~  
' 

Anti-Alien Land Act and it was within the three-year ,mr.$@ 

before a fungus infection usually had t h e  t o  become Well 

enough established t o  damage potato crops. 

Although S h b a  m i d  handsomely f o r  leases  t o  virgin 

land, he remained solvent most of the time on the ,, 

which he made from the s a l e  of the 35 o r  40 per cent of the  

crop received from subleases t o  Chinese, Japanese, Hindu, 

and I t a l i a n  farmers. An example of a cash ren t  arrangement 

i n  which he part icipated is  provided by h i s  1916 contract8 

involving the Henning Tract. He leased 2,700 acres  of potato 

and onion land from the weyl-~uckerman Company a t  $20 per. , 

acre, and subleased them a t  $27.50. He furnished the seed 

and cash needed by the small operators and, a s  ms the cus- 

tom, he employed foremen t o  guide and oversee the planting 

and cult ivation.  Potatoes and onions were generally ra ised 

by the groups of Chinese o r  Japanese farmers who combined t o  

contract f o r  the work.90 The accepted man-land r a t i o  f o r  the  

potato crop was one per 75 acres  u n t i l  the digging period, 

when more labor was r e q ~ i r e d . ~ '  

them appear i n  the agreement t h a t  existed i n  1878 between the 
owner of 6,000 acres i n  the Lisbon Dla t r i c t  and tenants. 
Three-year contracts  were awarded f o r  the breaking of i a m b  
of 150 t o  225 acres. Tenants paid the owner 4 per cent of 
the harvest f o r  the privilege of breaking the,,tule and farm- 
ing it. "A ~ i d c  thiough the Lisbon Dis t r i c t ,  =, Jan. 19, 
1878, p. 34. 

gocox, loc. ci t . ;  Rogers, loc. c i t .  

%an Joaquin County Board o r  Supervisors, San Joawln 
County, California, t o r  the Farmer (n.p.8 Sunset mgazine 
Homeseekers Bureau, &. lglfi/, p. 51. 



I n  order t o  manage 

and buy and s e l l  potatoes 

Empire Navigation Company 

the  holdings, c o l l e c t  crop shW28, 

and onions, Shima or@nlzed the . , . ,.'-+ 

i n  1919.92 Steamboats, barges, and 

gasoline launches were used t o  pick up the company's'produce 
. . 

and del iver  it t o  Stockton o r  san ~ r a n c l s c 0 , ~ 3  . .. 

A number of other landholding companies o r  less"o&@""~ ,*. 

managed subleasing much the same a s  did Shima. Among them 

were the Sta ten  Island Land Company, I. L. Borden (Victoria 

Island), W. H. Wolf and Sons (Woodward ~ s l a n d ) ,  the Rindge 

Land and Navigation Company (upper and Lower Jones t r ac t s ,  

Palm Tract, Rindge ~ r a c t ) , ~ ~  the  Liberty Farms Company, and 

Prospect Island Farms Company. While rec lans t ion Is no"  , 

longer a function of de l t a  operators, the tenant system con- 

tinues. 

Cwnulative Reclamation 

The periodic and cmulat ive  gains made i n  reclamation 

a r e  shown i n  Table 2.95 Study of the data and of Map 16, 

g2~ogers ,  loc. cit. ,  July 20, 1951, p. 19. 

93Kawakam1, op. cit., pp. 44-45. 

%ox, loc. c l t  ., pp. 445, 447; " s t o ~ , , o f  Beautiful 
Woodward Island, Picturesque Jersea Island, S e c i a l  
F o s t e r  Edltion of"the Byron Times; ~ l n d g e  L a n h a v i g a -  
t lon  Company," Stockton Evening Mail, San Joaquin Valley 
Development Edition, July 22, 1911, p. 16. 

%he agency f inds  tha t  there Is considerable doubt 
a s  t o  what may be regarded a s  completion dates  t o r  reclama- 
tion. "From the standpoint of i t s  possible e f f e c t  on the 
t i d a l  basin, e f f o r t  has been made t o  determine the date  when 



page 219, reveals 

a l l u v i a l  lands of 

The cen t ra l  de l t a  

t h a t  reclamation was effected f i r s t  on the 

the Sacramento, San Joaquin, and Mokelwnne. 
. , " -,'"* 

t r a c t s  and the Yolo and sacramento dasinr 

were the scenes of the  l a t e r  reclamations. For a deta i led  

account of reclamation progress i n  d i f fe ren t  pa r t s  of the  

delta,  see Appendix B, "~eclaimed Components of the Be-. " 
I* 

Decade 

RECLAMATION OROWTH 

Area Reclaimed 
(Acres) 

Cunulative Area 
( ~ c r e e )  



CHAPTER X 

RECLAMATION METHODS I ?  ,.e,,,, 
r 4 .: 

Levee F i l l  

The construction of levees requires large  volumes of 

f i l l ,  a need tha t  was met by moving material  from the areas  

t o  be reclaimed or, when dredges were used, from channels. 

I n  e i the r  case, protection was not achieved except a t  , 

f a i r l y  high cost  t o  the delta;  the removal of material from 

inside levee l i n e s  contributed t o  the subsidence process, and 

the dredging of material from outside the levee l i n e  often 

resulted i n  levee ins tab i l i ty .  The i n s t a b i l i t y  occurs i n  

peat areas  where compression from accumulated f i l l  forces 

underlying materials  t o  rupture l n t o  the dredger-cut o r  

island; the ruptures tend t o  weaken levees permanently. 1 

I n  the early days of reclamation, material  f o r  the 

levees was supplied by the t u l t  sod excavated from the in te-  

r i o r  of the island o r  from borrow ditches dug outside of the 

levee. A t  l eas t  u n t i l  the ear ly  1870~8 most of the material 

'Letter of William Q. wright t o  Jack Williams, n.&, 
19508 P- 9. 
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came from within the levees.' On the higher s t r i p s  of af lu-  . 

via l  land the construction of a levee was achieved by dwplng 
. ,f " :,,'a, 

and tamping the mineral-organic materials  i n t o  a ridge, 

whereas on the lower t r a c t s  a more cos t ly  procedure #(I 

required. The sod was removed from the d i t c h  with a peat . 
spade, local ly  a "tule cut ter"  o r  "tule kn i feBn  and urr(lU-*~~ +, 

face one o r  both sides of the proposed levee. The matbrial 

underlying the d i tch  was tamped i n t o  place between the sod 

block rows o r  on the inside of the single sod walle3 Some- 

times the sod blocks were placed i n  the levees a s  soon a s  

cut  and a t  other times the blocks were pemnitted t o  dry on 

the ground first. I n  e i the r  case, they were forked i n t o  , 

nheelbarrows and taken along planked paths t o  the levee, 

where they were f i t t e d  o r  tamped in to  a firm embankment. 

The firmness was t rans i tory  because the organic matter woad 

shrink upon drying and the levee would lose one-third t o  one- 

half of the or ig inal  volume. Cracks and surface i r regular i -  

t i e s  developed a s  the material shrank. 4 

2"~eclamation of swam and Overflowed ~ a n d s  i n  Cali- 



I t  was the ea r ly  practice t o  d ig  the borrow ditches 

Immediately between the edge of the water and the outer  levee 
.,/+',$+ 

toee5 Later on, when it was realized that  levee s u r v i ~ a l  was 

par t ly  predicated on the flood-carrying capacity of adjacent 

channels, the tendency was t o  broaden the in te rva l  between 

levee toe and borrow ditch.  It was a l s o  found t o  be h d h k  *$: 

t o  leave res idual  berms t o  protect  levees from deep-seated, 

rupture and from wave attack. This practice of s e t t i n g  the 

levees back dates a t  l e a s t  from 1875, when a reclamation 

project. on the San Joaquin and t o  the north of the Calaveras 

mouth preserved a 35-foot berm6 Broader setbacks were used 

on Roberts Island where a shallow borrow p i t  of 100 t o  200 , 

fee t  i n  width was dug between the r i v e r  and For 

another reason, but with the same effect ,  portions of the 

swamp varying in s i z e  from 10 t o  100 acres were l e f t  on,the 

channel side of Union Island i n  the process of building a 

s t ra ight  l i n e  of levee. The parcels were sacr i f iced t o  avoid 

the cost and flood r i s k s  that attached t o  building around 

bends. 8 



l iv ing defense against the pers is tent  a t t ack  of waves.' The 

exter ior  borrow di tches  acted a s  t raps  f o r  alluvium t r / + f l f I ~ ~ +  
r r  I7 

ported in to  the delta.  During the low-water period the 

accmulated sediment could be scraped o r  wheeled from the 
. . 

ditches onto the levees, thereby strengthening the s t ~ u c t u r e  
, w *  d.,,; 

and improving the channel. lo T + ‘  

After dredges were adopted f i r  levee building, deCper 

borrow ditches had t o  be dug t o  keep the dredges a f loa t  a t  

low t ide.  I n  peat areas  it was a frequent occurrence t o  have 

dredges grounded by the rupture of underlying materials  i n t o  

the dredger-cut; the displacement of material  in to  the 

ditches occurred a t  low t i d e s  when the weight of spoil- on. 

the levee could no longer be equalized. A second disadvan- 

tage of the ear ly  f loa t ing  earth-moving equipment was t h a t  

short booms required working close t o  ' the levees, thereby 

narrowing the berms which s tabi l ized the levees and protected 

them from wive action. 11 

The use or  dredges made a r i d e r  variety of f i l l  mete- 

r i a l s  accessible f o r  levee builders. The f l u l d  and compacted 

clays from channel f loors  o r  underlying the peata made good 

g~ordhoff ,  loc. c i t  .; l e t t e r  of H. Eugene H. t o  ed., 
PRP, Feb. 11, 1878-, NO. 21, "ca;ifornia Counties; - 
Sacramento, " p. 273; Repairing ~ e v e e s ,  QF Bulletin, 
March 3, 1879* i n  g& Set W 34. P. 1%. 

'Oh. p .  Vanl,Loben Sels, "HOW Rich Land Is saved from 
~ a l i i o r n i a  Rivers, PRP, ~ u l y  1, 1905 reprinted from c a l l -  
iornia ,Tournal or  ~eii i i i ioloa,  May 19051, PO 4. 

llwrigrt l e t t e r  t o  Williams, loc. c i t .  
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levee material.  Some reclaimers favored using the claya f o r  

building the e n t i r e  embankment; o thers  preferred a l ~ , ~ e e ~ , s b +  

of surface materials with a mantle of the l e s s  pervious chan- 

nel  bottom clays, 12 

I n  the ear ly  days of dredging, the sand brought' up 
*, .4 '=''.v>" 

from the channels was considered treacherous material liq ''' 

levee bu1ldlng.l3 With the  passage of a quarter-century ' th ia  

opinion was reversed. Instead of being treacherous, aand tar 

dlacovered t o  be superior t o  other materials  i n  several  

respects. It did  not crack o r  leak l i k e  the clays and peato. 

The more cohesive clay and peat had t o  be reduced fpom the 

chunky s t a t e  produced by p l a s t i c i t y  and dredger jaw p&o- , 

sure; sand se t t l ed  In to  a unliorm mass. It did blow and wash 

out rapidly, although the sheer massiveness of a sand levee 

counteracted the tendency t o  erode away; oiled roads on the  

crown reduced wind erosion. Sand m a  more d i f f i c u l t  f o r  

rodent8 t o  penetrate; gophers, s q u i m l s ,  and beavers were 

bugbears o r  the peat o r  clay levees. 14 

Today the combYnation o t  dredged sand and clays l o  

regarded a s  superior levee-makin$ material.  The majority of 

peat levees have been topped with the  mixed material. "Idoot 

peat levees properly worked and topped . . . remain compacted 

12'qhe Proper Material f o r  Levees," m, Feb. 13. 
1875, PO 104, 

l 3 ~ n  I l lus t ra ted  History o r  San Joasuin Countg, 
p. 110. 

14Van loben Sels. loo. sit. 



below tide water Insurlng saturation and volume maintenance. . 

Under such conditions the peat I s  preserved, and remains a r  
a 5  . ,? ", ,:,>, % 

seepage-proof as  oakum calked Into a seam. 

Damming Sloughs 

Prior t o  building levees on a t rac t  it was cron~a:bi+~.,, f -. 

practice t o  dam the numerous sloughs by which it was bRliaed. 

The dams were built  on the levee l ine  or  s l ight ly inward of 

it.16 In  most bases, local rill was used in the structure, 

though piling and stone sometimes were added t o  give sub- 
-. 

stance. 

In  some parts of the delta a larger cross sect ip . .of  . 

f i l l  was amassed i n  the dams then in  the'adjacent levees. On 

Union Island, for  Instance, dams were bul l t  three f ee t  higher 

and four feet  wider than the l c v e e ~ . ~ ~  m l v e m l l e  Slough; in. 

the present Wright Tract, was darned in  1875 with a peat 

etructure that had a crown width of 100 f ee t  and a bare width 

of 150 feet. The dam was given a freeboard height a t  high 

t ide or 10 feet. These dimensions were considered adequate 

t o  stem the pressures of a channel 120 f ee t  bmad and l8 f ee t  

deep a t  high tide. Weight and shrinkage factors i n  peat 

'%right l e t t e r  t o  Williamr. 

1 6 ~ h e  ear l ies t  descriptions hum t o  t h i s  writer a r e  
the reports of 0. P. Eeasley and J. Ma Sidwell i n  A n n u a l  
PeDort of the Surveyor General for  the Year 1860, c 5 6 - % .  

l 7 ~ e w y  M. Naglee, Letter t o  Wm. H. Hall and Board of 
Engineers of the State or  California upon the. Subject of the 
Reclamation of the Overflown Lands of the San Joaquin Valleg, 
September 20, 1872 (san Jose: McNeil ~ ros . ,  M79)r P. 9. 



18, necessi tated a great  deal of bulk i n  the  i n i t i a l  s t ructure . .  , 
I. . '. 

How nidespread t h i s  practice was elsewhere could not be 
. ,; ,.',/& 

determined from preserved accounts. 

Dams were always furnished with sluiceways and.gates;  

the drainage capacit ies of the i n s t a l l a t i o n s  were coolmensu- 

r a t e  t o  the area served. The f a c i l i t i e s  a l s o  served i r d " b n  

t r o l s  of i r r i g a t i o n  w a t e ~ . ' ~  Twelvernlle Slough was pie& 

by four  tlrnbered sluiceways, each of which had a pa i r  of 

bolted double-plank t i d e  gates .20 Redwood m a  the preferred 

materlai a t  first, but a f t e r  1885 wood began t o  be replaced 

by more d u a b l e  flanged tubes of bo i l e r  iron. cast- iron 

t i d e  gates probably came In to  wider use about t h i s  tLmc,. -To - 
reduce the seepage hazard along the  outer  l i n e  of the  con- 

duits ,  clay was packed I n  closely around them pr io r  t o  plac- . 

lng the remainder of the 

Levee specifications varied according t o  s i t e  require- 

ments and t h e  resources and objectives of the builders. I n  



general, the s t ructures  were highest and most massive along 

the Sacramento and toward the head of the San Joaquin Q ~ O , : , ,  ," 

t r ibutar ies .  This was possible because the supporting natu- 

r a l  levees were best developed there, and necessary because 

currents and water l eve l s  were usually most threatening I n  

those loca l i t i e s .  More modest levees were bui l t  In,th.i.~&@ .- 
t r a l l y  located t u l e  i s lands  where flood c r e s t s  were lowered 

by dispersa l  through channels and over unreclaimed areas. 

Also, construction materials  were unsubstantial on the  peat 

islands, and the depth of underlying peat created ins tabi l -  
- 

l ty .  Within the l i m i t s  of these conditions levees tended t o  

be strongest where engineering s k i l l s  and cap i t a l  were ciri' , 

greatest  supply. 

Uvee construction methods In the peat areas differed 

from the methods employed on a l l u v i a l  natural  levees. ~ d v i c e  

on how t o  build in peat d i s t r i c t s  uas offered by a Sherman 
22 

Island resident r 

Commence on the f ront ,  and cut  a d l t ch  sewn f e e t  wide 
and four f e e t  deep. Place the  sod i n  two r o w s  on the 
Inside of the ditch,  one row within e ight  Inches of it, 
and the other f a r  enough back t o  give suff ic ient  space 
f o r  the bottom d i r t  besween them. Throw i n  the bottom 
d i r t  and the levee is complete. Prooeed i n  building 
the levee around the e n t i r e  t r a c t  of land i n  the saw 
way, and It is  reclaimed. Always build the levee on 
the Inside of the d i tch .  I n  extending the levee back 
from the r iver ,  commence a t  the edge of the water a t  
low t ide,  run It back a s  deep a s  you can, and when i n  
l i n e  with the f ron t  levee, put i n  a sluice-box. F i l l  
I n  the d l t ch  on top of the box, and tha t  w i l l  prevent 
the t ides  from in te r fe r ing  much with the ditching on 



the inside of it. Continue the di tch  back two f e e t  
wide and a s  deep a s  the bottom of the box, whlch w i l l  
give drainage enough, and build the levees. Whelk *kW% 
has been extended back a s  f a r  a s  required, oaamence 
a t  the  other end of the front levee and extend the 
d i t ch  back i n  the same mannerc. Then connect the back 
enda by a ditch f ive  f e e t  wide and four f e e t  deep. 
The land is  then reclaimed from water. 

* .n , 
~e,w,& 

A variation of the peat block plan was t o  construct o& 1 '' '" 
aingle wall and t o  strengthen it by back-plo~ing.~3 

I n  the l a t e  1870's levees were s t i l l  being b u i l t  with 

peat blocks. Lower Roberts Island embankments were made with 

carefully l a id  An idea of the nature of the block 

walls is gained from a description of work on Union Island, 

*ere the sod blocks were f i t t e d  In to  a wall tha t  rose 10 

f e e t  from a 9-foot base t o  a 3-foot crown. A duplicate -11 

was ereated 8 t o  12 f e e t  inside the first one, and the space 

between nas f i l l e d  with dredged sand.25 Another approkch t o  

leveeing with peat ma t r i e d  on Bouldin and Staten islamla. 

On the Inside of the 21 miles of levee on Staten Islad, 

3O-fo0t p i l e s  were driven a t  6-foot in tervals  and then 

braced. On Bouldin Island the  innovation consisted of an  



4-foot in tervals  t o  braced 4 by 6 upright timbers t h a t  had 

been rammed 12 f e e t  i n t o  the underlying peat. 26 
. ,, , ,;, J /f* 

When levees were b u i l t  on a l l u v i a l  lands it was pos- 

s ib le  t o  scrape the s o i l  i n t o  place; i f  organic material  was 

used It was uheeled out of the backswamps and merely dumped 

onto the levee. Both materials  were compacted t o  the &- ., 
tha t  men o i  stock could tamp them. Slopes of one t o  fiVOc 

f e e t  horizontal, t o  one foot  ve r t i ca l ,  were commonly devel- 

oped on channel faces of the levees; inner faces were some- 

times steeper. Levee tops usually were raised 7 t o  17 f e e t  

above the surface of the  natural  levee and about 3 t o  7 f e e t  

above the banks of the more cen t ra l  t u l e  islands. Thes- " 

crowns varied from 3 t o  4 f e e t  t o  20 f e e t  I n  width; and 

levee bases from 12 t o  100 fee t .  The toe-to-toe width of 

27 30 t o  50 f e e t  appears t o  have been common. 
- - - 

26"staten Island Lyees ,"  SWf, Oct. 26 1878, P. 5; 
"The Reclaimed Tule Lands, ibid., March 8, 1679, p. 7; 
" ~ u i l d i l y ;  Levees on Peaty hi37 E, Pet. 7, 1878, p. 356. 

Z7~he descrl  t ion  of levees appl ies  t o  work0 ex i s t ing  
between 1868 and l&* They a r e  a representative cross see- 
t ion  or levees i n  the del ta ,  being based on accounta of works 
on Grand, Merritt, Tyler, Roberts, Union, Sherman, and 
Twitchell islands, and San Joaauin River e a s t  bank d i a t r i c t b  



The difference i n  dimensions between the levees corn- , 

posed of peat and those composed of more highly mineralized 
. *< * ;i/ft., 

f i l l  was readily noted on Roberts Island (s. 1876). A t  the  

upper end of the island, where natural  levees were beat 

dg?vel~ped, the basic s t ructure  had a height of 8 t o  10 f&i 

and a 50-foot base, 5-foot crown, slopes of three to, ong*?+u,, ",; 
, , 

( 3 , l )  on the r i v e r  side, slopes of two t o  one (2:l) on the, 

Inside. A s  the proportion of organic b a t e r i a l  i n  the f i l l  

increased, the levees were broadened and the faces were built 

more nearly vert ical .  The crown widths reached 25 and 30 

fee t  toward the north. 28 

On Roberts Island it was customary t o  

ditches, of about s i x  o r  eight  f e e t  i n  width 

depth, under the center of the proposed peat 

excavate puddle - 

by two f e e t  i n  

levees. me 
peat removed was replaced by sol id ly  packed material rrh$ch' 

fused with the levee, checking a tendency f o r  seepage t o  take 

place along the contact plane of bank and Appdr- 

rn t ly ,  however, the puddle d i t ch  was not common i n  d e l t a  



surfaces and t o  grub out woody growth so tha t  l i n e s  of weak- 
31 ness would not occur a t  the levee base. . ,$ , ,:, . ; . % 

Before dredges were used t o  build levees "we made nice 

surfaces and exact l ines ,  being careful  not t o  put i n  more 

material than was absolutely necessary, but when dredge8 

ware employed the f i l l  was duaped in to  a p i l e  until%h2b$t&gb4, , , 

levee had reached a sui table  height. The resu l t ing  mouhd was 

two t o  f ive  tlmes a s  bulky a s  the hand-built levees, but cost  

about the same per l i n e a r  yard t o  build.32 Commonly the 

embankment was raised over a period of time, each coating of 

fill being allowed t o  dry out before being leveled off with 

scrapers. Pollowing leveling,  the levee was plowed an&-M$- 
a 

rowed, sown with barley, and the resu l t ing  sward grazed by 

sheep. Such treatment packed the so i l ,  even on the lower 

slopes where plows could not be Today levees aye ' 

compacted with bulldozers. 

The Pierson Dis t r i c t ,  between Courtland and Walnut 

Orove, was protected by a f ine  example of the levee s t ructure  

considered most desirable i n  the ea r ly  1900'a, and which is 

similar  t o  exis t ing works. The levee was b u i l t  with a toe- 

to-toe width of up t o  250 fee t ,  a crown reidth of about 20 



34 fee t ,  and a height of about 20 f e e t  above the ground levea. ,. 

Such massive levees were impracticable on the  peat founda- . 
. ,< ', ,;,,'% 

t ions  of the centra l  del ta .  (compare levees appearing i n  

Plate 11, p. 46, and Plate 111, p. 59.) 

Cross levees, bu i l t  c l e a r  across an is land or  from the 

r i v e r  t o  the high land of the d e l t a  margln, were a fai&pvSw 
. / ,, 

comnon feature i n  the islands and mainland backswamp by 

the 1870'8.35 They ware ra ised along boundaries of reclama- 

t ion  d i s t r i c t s  and used t o  compartmentalize d i s t r i c t s .  Such 

cross levees were insurance agains t  flooding from neighboring 

land. I n  many cases they were ae  large  a s  outer  leveel, 

although they were tapered toward the valley plains bec,@use . 

higher ground underlay theh. They continue t o  be Important 

fea tures  i n  island flood defense. The farmed area of Shennan . 

Island I s  protected on the west by a former cross levee whlch 

now functions a s  the main levee (see  Pla te  I, p. 16). The 

northwestern remnant of Franks Tract  lie8 t o  the m e t  o r  a 

former cross levee. 

Levee Maintsnanoe 

Maintenance of reclamation requires constant vigi- 

lance. A t  l e a s t  since the large-acale corporate reclamation 



owned by a d i s t r i c t .  It is  the levee master's responsibility 

t o  see t h a t  defenses against  the r i v e r  a r e  effe~tively,~!$$~~ 

talned a t  a l l  times. Attention i s  given t o  such hazards a s  

levee se t t l ing ,  water and wind erosion, and rodent damage. 

Levee se t t l ing ,  it may be recalled, occurs i n  three 
- C**  \,, 

ways. Surfaces lose form and elevation from the s h ~ i ~ l b l $ 8  ,&, ,, 

and dis in tegra t ion of organic matter within the  levee o r  aa 

a r e s u l t  of compression and displacement of underlying peat 

and clay beds. m e  s e t t l i n g  caused by shrinkage and disin- 

tegration is v i r tua l ly  a continuous and universal procesa 

wherever organic materials  i n  the levees a r e  unsaturated. 

Like the s e t t l i n g  caused by compression, the oxidation prob,- 
- 

lem is most pers is tent  i n  the centra l  par ts  of the d e l t ~ i . 3 ~  

Some of the e a r l y  levees were not properly worked t o  ' 

insure sa tura t ion and volume maintenance. Their shrinkage 

was marked by the formation of f i s su res  with transverse, 

longitudinal, ver t ica l ,  and horizontal trends. On Sherman 

Island, i o r  example, shor t ly  a f t e r  completion i n  1868 of the 

first enclosing levee, costing $63,000, an addit ional  $10,500 



high t1des.3~ While f loating,  the a r t i f i c i a l  structupes , 

would bow o r  break inward; sometimes they s e t t l e d  into.&lbwk 

without breaking but warped because scour had removed materl- 

a l s  from beneath.39 

I n  the  e a r l y  19001s, when peat is land reclamatioq'.was 
> J'WC?.~,, 

booming, it was customary t o  res tore  shrinking levees ev$kAt  *- " 
"I 

one t o  three  years u n t i l  a semblance of s t a b i l i t y  uas 

obtained. A t  l e a s t  5 t o  10 years of short- interval  levee 

dressing were required. 40 

Compression and displacement of levee foundations 

appear t o  be largely  a post-dredger problem. One author i ty  

s t a t e s  t h a t  every levee break t h a t  has occurred i n  the l & w e i  
. 

d e l t a  since 1900 was caused by deep-seated weaknesses trace- 

able t o  compression and displacement. A t  first the rupture8 

oecurred on the  channel side a s  p l a s t i c  c lays  oozed frcm 

under the levee i n t o  dredger-cuts. Ever since subsidence 

3 8 ~  laboratory t e s t ,  made i n  1907 with a cubic yard 
or  Jersey Island peat, revealed a dry weight of 405 pounds 
and a wet weight of 1.470 Pounds. When saturated the block 



reduced the in te r io r  elevation of reclaimed t r ac t s ,  the  rup- 

ture of levee foundations has been Inward. Subsided land8 . ,? +< /,I% 

a r e  l ike ly  t o  be f ive  o r  more fee t  below low t ide ,  and t h e i r  

ground water table  several  f e e t  lower. Therefore, a t  high 

t ide  10 t o  20 f e e t  ve r t i ca l  differences may e x i s t  between 

water tables  on e i t h e r  s ide  of the levee. m e  seepage h'e,;%$, 
'1; 

increased water pressure added t o  levee weight may r e s u l t  ik 

the upswelling of h-ocky surfaces and viscous clays inland 

of the levee and the slumping of broken levee blocks t o  a s  

much a s  10 fee t .  Attendant levee f rac tu res  o r  f i s su res  may 

run f o r  100 fee t  o r  more; seepage can convert the f rac tures  

in to  crevasses. 

Levee ruptures may be fo res ta l l ed  o r  checked by blan- 

keting a heavy f i l l  over the levee toe and f o r  about 50 f e e t  

inland. The blanket of sand o r  clay is tapered t o  island 
' 

51 level  from a thickness of f i v e  f e e t  over the levee toe. . 
Wave a t t r i t i o n  has been a pers is tent  cause of levee 



submersion bet ter  than Some reclalmers thought 

tha t  the roots  of willows and other shrubs would redug~.t&& 

tendency of peat levees t o  burat when subjected t o  prolowged 

r i v e r  pressure.43 Un(ortunate1y. willows tend t o  choke out 

the tu le ,  depriving levee faces of the mass of sod and stems 
>**A,<* 

which breaks the force of wave action. 
f. - ; .pw..,,# 

Staked and wired brush barr iers  along levee f r o n t s  ? 

have been used f o r  short periods t o  protect  faces from nave 

A more effect ive  method of protecting exposed slopes 

has been t o  f i r s t  lay a mat  of f ibrous material,  such a s  

tules,  brush, 

i n  place with 

or  straw, on the levee face, and then stake i t  

chicken ~ l r e . ~ 5  Concrete levee facing ofieFs. 

permanent protection, a s  does the more common and l e s s  cos t ly  

r iprap facGg. Both have been used on publicly financed 

waterway improvement projects, but even the $5 t o  $20 per 

running foot  cost of building r ip rap  protection is exaesslve 

f o r  the reclamation d i s t r i c t s .  46 

When levees a r e  cut away by erosion, the inner faces  

are  bu i l t  up, but a t  the sacr i f ice  of f i r s t - c l ass  farm land, 

4 2 n ~ u l e  Farmina," S&, March 3, 1877, P. 7; 3' ,@l ing ,  
'~eclamation of Tule L a n d r  The California Cul tur is t ,  111 
(sept. 1860), p. 111. 



and, since the new levee section i s  on lower ground, more, . 

f l l l  i s  required t o  bring the s t ructure  up t o  grade. .fit,g7,i*, 
l e a s t  a s  ear ly  a s  the f i r s t  decade of the 1 9 0 0 ' ~ ~  j e t t i e s  

and revetments of stone and elaborate weighted brush mat- 

t r e s ses  were used t o  protect  the outer  levee face. OveP a 
, 4*%,4 ,,,, 

mile of f lexible  brush mattress was l a?d  along the kivee .:;%,A 
'<:" 

face of levees on Brannan and Sherman is lands  a s  an emergthcy , 

defense during the 1907 flood. The mattress was formed of 

20-foot nire-bound brush bundles (fascines) 8 t o  12 inches 

I n  diameter, la id  double and with staggered joints. Quarter- 

Inch galvanized wire cables were woven over and under fas-  

cines and attached t o  concrete anchor blocks placed inland. 

Concrete weights a l so  were placed on the mattress.47 Such 

projects were too expensive f o r  reclamation d i s t r i c t s .  The 

s t a t e  performed the work, assuming responsibi l i ty  f o r  half  

of the  costs. 

When floods threaten t o  overtop levees, sandbags are 

employed t o  add height and t o  absorb the Impact of naves. 48 

Dredges f l l l  up sags i n  the levee with channel bottom mate- 

r i a l .  Emergenoy measures employed t o  sea l  off  the breaks I n  



the levees usually involve the driving of two o r  four rows,of 

p i l e s  t o  form a r ig id  framework f o r  ear th-f i l led  plank r e  p.98.- 
heads o r  f o r  walls bu i l t  up of brush and sacked o r  bulk 

earth.  The brush i s  baled t ight ly ,  wrapped i n  wire, and 

lowered between the rows of p i l e s ,  Sandbags or  rock placed 
~ ~ " * f $ , ,  on top of the  bales hold them dom.49 Where four roW 6# ;i.%,r* 

'I,": . . 
pi les  have been placed the fascines a re  s e t  i n  rows which % 

f lank a cen t ra l  ear th-f i l led  c0m~artment.5~ 

Rock, gravel, sand, or  channel dredging8 a r e  applied 

d i r e c t l y  t o  build up the levee around the bulkhead. Another 

procedure used t o  concentrate sand a t  the p i l ing  and fascine 

ba r r i e r  involves releasing the sand i n t o  a current so tha t  It 

w i l l  shoal i n  the crevasse. As the shoal r i ses ,  the  si l l  of 

fascines is  heightened. This "focal shoaling" has been used 

with r i v e r  currents f o r  50 years. A post-1950 variant appli-  

ca'tion o r  the technique used i n  the centra l  de l t a  has taken 
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may be f inished by d i rec t  application of dredgings, followed 
51 by dressing and compacting by bulldozers. 

. ,$ 6f ,*A& 

On a t  l eas t  two occasions hulks loaded with sand were 

sunk i n  but the e x p e d i b t  did not prove t o  k 
satisfactory.  One of the attempts was made on Bouldin Island 

i n  1938, and was followed by a second experiment thcr*+gbp$s 
.;, {r. *:# 

successful a s  i t  was novel. A new levee was ra ised it&$e o i  

the or ig inal  levee l ine .  To remove the water from the t r ac t ;  

three  old r i v e r  steamers, the J. D. Peters, Reform, and 

NavaJo, were moored abreast  and with t h e i r  s t e r n  wheels 

adjacent t o  a planked low-level sluiceway t h a t  crossed the 

levee l ine .  After the wheels had thrown most of the p t e r  . 

off the island, pumps completed the nork, The stranded ves- 

s e l s  became bunkhouses,53 

An idea of the cost  of levee repa i r s  is  provided by 

the contract f o r  repai r ing a break on the sacrarnento'River 

which occurred i n  1904 just about three miles south of the 

c i t y  of Sacramento ( the  Edwards Break). A week a f t e r  tha 

crevasse opened, the d i s t r i c t  awarded a contract  t o  close it. 

The contractor was t o  receive $24,000 i f  the void was f i l l e d  

t o  one foot  above the flow level  I n  15 days. If the work was 

completed i n  a shorter  time, a bonus of $300 was t o  be paid 

51~r ight ,  " ~ l o s l n g  Breaks i n  Tidal Levees, " loc . c i t .  3 
Wright interview. 

52~osby, "Delta History ~ o t e s , '  p. 18; SWI. Jan. 13, 
1898, p. 3; MacMullen, Paddle Wheel Days in c a m o r n i a ,  
P. 113. 



f o r  each day saved; a l ike  amount would be fo r fe i t ed  by t h e .  ., 
.. . 

contractor f o r  every day o r  part  of a day tha t  completion wqs 

54 
. +$ ,+A% 

delayed beyond the deadline. 

Following repai r  of a levee break and the drainage of 

flooded islands, the owners a r e  confronted with a cos t ly  Job 

of reconstructing drainage ditches. r e s to r ing  b ~ i l d i n & * ~ ~  fi& 
4 , -  

bringing the land back i n t o  farming condition. A good &a& * 

. . 
of energy must be expended i n  destroying the  grounded blocks 

o r  peat ("floats")  which a r e  scattered over the island. 

Sometimes e f f o r t s  may be made t o  transform the depression 

from which the  "f loataw had been to rn  by scour and buoyancy 

in to  useful land. but modern break8 r e s u l t  I n  such deep,and - 

la rge  depressions tha t  they a r e  usually l e f t  a s  ponds. 



.',.' ., ,:,/.u. 

CHAPTER X I  

A t  first the construction of levees was done by 

manual e f f o r t  and horsepower. H w n  labor was used almost 

exclusively i n  peat areas  while horse-drawn equipment was 

res t r i c t ed  largely  t o  the firm land of natura l  levees. 

Employing Men and Horses 

The bulk of the labor force engaged i n  levee contrtruc- 

t ion  was Chinese. though sothe Hawaiians were hired.' Each ' 

labor gang was recruited and directed by a Chinese f ~ ~ e ~ t ~ a n ,  

under a system of' agreements wherein the foreman contracted 

h engineers o r  contractors t o  build a given dam o r  section 

e ranged between 9 and 25 cents per cubic yard.3 Hand 

Dana, op. cit., p. 161. 

2?iordhof'f, op, clt. ,  p. 138; Russell e t  al., OP. cit., 
144, interview wf t h  J. W. Hollenbeck. 

3presumably a cer ta in  amount of bargaining arose over 
8 aince materials, distances t o  the levees, eizep of con- 
ct lon assignments and other variables had t o  be conaid- 

The following costs  per cubic yard a r e  recorded f o r  
me: 15# (Twitchelm I., 1869); 204 ( ~ i n d  e Tract, 

r 124 t o  17# (Grand I., 1871); lo# t o  251 ?delta, 1872); 
northwest of the Calaveras, 1874); 10# t o  13# (northwest 
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tools  were supplied by the employers, but it seems tha t  

wheelbarrows were provided e i the r  by the laborers or  the 
w r <  r, 

employer .4 The Oriental laborers housed themselves; tmir '  '" 
provisioning was handled through the foreman,5 who a l s o  

assigned tasks  and distr ibuted wages. 6 

The ski l led  labor, chiefly carpentry on the d-,.pp - lf.+p? . * -+ ,..**$4 

performed by ~aucasians.7 Caucasian worbnen, d r a m  frq&~ : .. 
varied l o t  of d r i f t e r s ,  a l s o  had charge of horses and the " 

scraper and plow work. The men were fed, housed, and paid on 

the basis  of so& time-unit of work performed. For instance, 

the Tide Iand Reclamation Company hired men f o r  $30 t o  $35 

per month. The turnover was high since the men, many of ,. 

whom were irmnigrants, had come t o  %ake money," not t o  work. 

A s  soon a s  one saved a few months' pay, he l e f t  f o r  the  

of the Calaveras, 1875); 94 ( thion I., Roberts I., 
o r  124 (New Hope area, 1879); lo# t o  204 (del ta ,  pre- 
and 1 # (Pierson DDistrlct, 1905). Tide Land Reclamapon Co. 
(18691, ;pa cit . ,  p. 42, c i t i n g  E, ~ u l y ~ ~ 3 1 ,  1869; Swamp- 
land yt ere, SWf, June 11, 1870, p. 7; Reclamation of T y l e  
Lands, lbid., Nov. 14, 1874,,lp. 5; "Reclaiming Tide La~d, a*, AX 10, 1875, p. 5 ;  Union Island,lReclamatlon, 
ibid., m r c h  24, 1877, P. 7; " ~ e c l a e a ~ i o n ,  w., sept .  1, 
1877, p. 7; Hoag, lac. c i t  ., p. 340; Reclamztion of Marsh 
Lands i n  California," PRP, May 30, 1882, p. 510; Van Loban 
Sels, loc. c i t  .; " ~ h r o a  San Joaquin, SF Chronicle, 
April 15,, i n  BS, Set W 4, p. 1504; "Reclamation of 
Swamp and Overfloweh~ands i n  c a l i f  ornia, " loc. c i t .  

4"~eclamation Work," SlJI, Oct. 14, 1876, p. 5; "Repair- 
ing Levees," SF Bulletin, March.6, 1879, i n  BS, Set W 34, 
P. 137- 

S ~ o ~ e r s ,   he Delta story,' Stockton Record, July 12, 
1951s P. 19. 

6~ordho i r ,  op. c i t  ., p. 130. 

7~~ Bulletin, Nov. 30, 1 8 n .  i n  B& Set W 4, p. 1487. 



mines or t r i ed  t o  rent  land on which he could put Chinese t o  
8 work. 

q.< ; A  
Moving f i l l  by horse-drawn plow and ecraper cod6 ab6u% 

the same o r  more than using manual labor and wheelbarrows. 9 

Scrapers were preferred, nevertheless, because the tramplina 

worked 

placed 

ldated 

the F i l l  i n t o  a f a i r l y  compact mass, whereas ,?Zy&$f$ .wkd L,?, 
f i l l  too often had a compact crust  but poorly CQJ&&- , 

10 , , core. 

Mules were ra re ly  employed i n  the work because the i r  

hooves, smaller than those of horses, were poor supports i n  
. . 

miry, Wet peat and i n  cracked, d r y  peat.'' Horses even 

bogged down. Special " tu le  shoes" f o r  horses were devised, t o  

overcome the problem. The f i r s t  of these was a t t r ibuted t o  

the chinese.l2 Later 9 by 11-Inch ash boards, fastened t o  

the Iron horseshoes by screws, proved more durable.l3 Them . 



i n  t u n  were supplanted by oversized iron shoes,l4 consist ing 

of an  i ron r ing about 1 2  inches across which was joined t o ,  
. #+ ' C  ,@ fi 

the ordinary shoe by rad ia l  metal supports. Even with such 

equipment, i t  m s  common t o  see horses bogged down t o  t h e i r  

bodies I n  the peat.l5 

The drag shovel or  Bcraper was the pr lnclpal  w, . p & 
. drawn Implement used i n  levee building. A number o r  db&- 

, , 

ent types were experimented with. Scrapers requiring Prom a 

s ingle  horse t o  14 teams were used.16 They were worked In  

big gangs wherever resources and s o i l  conditions permitted. 

On Union Island 82 scraper teams worked i n  one gang; on 

Roberts Island a s  many a s  200 scrapers were used.'? ID de l t a  

periphery areas  of heavy soi l ,  scraper work was f a c i l i t a t e d  

by a preliminary plowing o r  the land inland from the levee 

l ine.  18 

Other types of excavating and earth-moving equipment 

were t r i e d  i n  levee building, par t icular ly  on Roberts Island, 

where the land developers showed exceptional enterprise in 
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Dredging Equipment 
< .  

Mechanically powered earth-moving equipment waai.kwt4se 

f o r  levee building a s  ear ly  a s  1865. Dredges and d i t che r r  

were introduced around 1870, but did not come i n t o  general 

,.; 
A prototype steam-powered mechanism, o r  "steam padby.?, 

designed t o  scoop up ear th  ahd deposit it In a rough embank- 

ment was under construction i n  July  1869 by a M r .  Robertson 

f i o b e r t s g  f o r  use i n  the reclamation of the greater  Webb 

~ r a c t . ~ 3  The machine was expected t o  build a mile of levee 

per day, but i n  practice it averaged only 320 f e e t  of 5-robt- 

high levee per day. F i l l  was removed from a 4 by 12-foot 

ditch. The levee had t o  be faced up by shovel. 
, . 

About two years af%er the dredge was completed a steam 

dl tcher  which moved on wheels and a portable t rack was devel- 

oped. This machine cut a 4 by 4-foot d i t ch  and carried the  

f i l l  by an endless chain elevator t o  the opposite s ide  of the  

excavation. When larger  levees were desired. a new swat'h was 



could 

build 
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The trouble with these e a r l i e r  machlnes wae tha t  they * 

not build large levees, and the  levees tha t  they 4+$4,,+,& 

were not a s  safe a s  was des i rable  because the borrow 

di tches  were too close. The technical  problem tha t  had t o  be 

overcome was the development of a conveyor arm long e n o ~ g h  t o  
.. :-$pj$G 

permit digging a t  a safe distance from the levee. ,$? ,#* --:@ 

'"25; ' Improved dredges were launched a t  Stockton In 1875. .,$. :,, 

The two Sloatlng steam shovels, the Samson and Goliath, 

were bu i l t  f o r  leveeing the pa r t s  of Roberts Island where 

horse-drawn equipment could not be employed because of the 

soggy footing. Each machine was equipped with dippers of 

two and a half  and three and a hal f  cubic yards capacity;* 

The dipper arma, rated a t  40 tons capacity, could lift spo i l  

from depths of 30 f e e t  and carry the material over a bank at 

any distance under 55 fee t  from e i t h e r  aide of the scow.; As 

with most dredges, both pieces of equipment had t o  be towed 



The Samaon's f i r s t  job was on Duck Slough and Burm.' 

Cut-of f levees of Roberts ~ s l a n d ,  but the  water was. p, $9,$ 

tha t  the equipment could not make headway unless a channel 30 

by 7 f e e t  was dug. The volume of material  tha t  had t o  be 

removed t o  keep the scow f loa t ing  vas t ly  exceeded the amount 
-+"tx *v 

planned f o r  the levee.28 Nevertheless, the d e m o n a t $ a b ~ ~ @ ? q f j  
,.+-*, 

resulted i n  urgent requests from levee builders i n  the $abjbD-,., 

mento and Mokelumne r i v e r  d i s t r i c t s  f o r  ass is tance  from the 

new dredges. One of' the machines was t r i e d  a t  Sta ten  Island 

ea r ly  i n  1876, but its boom was so  shor t  t h a t  t o  dump f i l l  

where it was Minted required excavation i n t o  the natural  

lianks of the ~okelumne. 29 I n  November 1876 one of these ' 

dredges was used i n  building a cross levee on loner Qrand 

Island. The performance was more promising and was thought 

t o  be a suacessful demonstration of the  u t i l i t y  of machanery 

f o r  levee The dredge did  not, however, s a t i s f y  

the requirement f o r  a machine which would not weaken natural  

banks i n  the process or ra i s ing  levees above them. 



Two other dredges, designed i n  1876, overcame some of 

the major shortcamihgs of the e a r l i e r  equipment. One, con- 
1 - ..c ' 8  .>'y.J 6 

structed by George Roberts (of the Tide Land Reclamation 

company) and General T .  H. Williams, used a scow with a f a l s e  

deck on which f i l l  was dumped, and from which an endless 

chain c a r r i e r  was gravity-loaded so  tha t  the  materia&. qt;,,, 
, ,* -;e& 

be taken landufa&. The c a r r i e r  was about 100 f e e t  long&?$$& 
I J, I. , . 

ma operated by a steam engine on the barge. The dredge had 

one serious shortcoming: since the c a r r i e r  a m  could not be 

shortened o r  lengthened, it was necessary t o  move the barge 

toward or  away from the bank when dumping the f i l l  onto a 

levee J1 
Roberts and Williams a l s o  contracted with Colonel 

The von Schmidt dredge, which began operating I n  mid-October . . , 

1876, was equipped with a suction pipe and an attached auger - 
hat loosened channel.iloor materials  so tha t  they could k 

i f t e d  by a centrifugal  pump and moved by pipe onto levees a t  

dge, t h i s  machine operated i a l r l y  well on sandy bottoms 

uas not too aat is fac tory  i n  picking up indurated 



Grand Island. Instead of a dipper o r  suction pump and augeS, 

the Atlas was equipped with a bucket-mounted r o t a t i n & . p d & ~  a 

, 

der  which chewed i n t o  the channel f loor.  The rota t ing head 

was mounted on a frame tha t  projected about 35 f e e t  beyond 

the bow. The excavated material f e l l  i n t o  the wheel, then 
$-":*:*+ 

was pumped through an 18-inch diameter pipe t o  shore. .t&:&6,t.$( 
:g:. .Lt 

r i a l  was moved up t o  300 feet .  However, the machine iiek@ :,,' 

the power and capacity desired. 33 

I n  the 1880's a markedly improved dredge, the Her- 

cules, was introduced i n  the del ta .  It was similar  t o  the - 
bucket-mounted endless-chain dredging machine commonly used 

i n  working auriferous gravels. The Hercules was bul l t 'Tor  

General Williams, who intended t o  use it a t  Grand Island. 

The $40,000 r i g  was housed on a 100 by 80-foot scow. It naa 

capable of moving up t o  400 cubic yarda per hour from!aaxlmm 

depths of 25 fee t .  The spoi l  passed from the buckets in to  a 

hopper and was flushed landward through a 110-foot pipe of 

36-inch diameter. Ordinarily the  f i l l  did not have t o  be 

moved any far ther ,  though i t  was feas ible  t o  do so by length- 



improved, $100,000 version of the Hercules was b u i l t  i n  

1885. 34 
i 

' '< ." $ 4% 
Other dredges i n  service during the 1880's incldde& 

two $12,000 pieces of equipment b u i l t  i n  1885 and 1887 by the 

Stockton Iron Works f o r  ' ~ o h n  W. F e r r i s  (Glasgow-California 

Land and Reclamation Company) and George F. Smith, res&y,;,, 
' "%** 

t ively.  They were carried on 60 by 36-foot hulls. 1n.&% -" 
#P, :', 

of a pipe conductor t o  carry dredged material landward, 

these dredges had 36-inch rubber conveyor be l t s  tha t  reached 

a s  f a r  a s  72 fee t  from the center  of the hull .  Depending 

upon the consistency of the spo i l  handled, from 58 t o  125 

cubic yards could be conveyed per h0ur .3~ The two machinee 

had an earth-moving capacity somewhat below the average of 

the 13 dredges i n  service during 1888. The group's aggre- 

gate capacity, about 25.000 cubic yards per day, is sa id  to 

b v e  been exceeded only a t  the Suez and Panama canals. 36 



The clamshell dredge, which became the most Succe8~ful  

type of levee-building machinery, had been used f o r  ST* ,:8,,+ 

years i n  the San Francisco dock areas  before introduction i n  

the delta.37 It was mechanically simple i n  design, consist- 

ing of a movable boom from which were suspended two heavy 
..+W$,R we 

J a r l i k e  elements, clamshells, which were d r a m  tog6tIti%$,9$4-y 
, m=p3" 

a f t e r  being dropped in to  channel bottoms. The equlpme& &,a ;., 

several advantages over e a r l i e r  dredges: i t  could work t o  

any depth, i t s  pay load was comparatively water-free, and the 

f i l l  could be placed with a f a i r l y  high degree of precision. 

An early model of t h i s  type of dredge, in use near Clarksburg 

( ~ i s b o n  Dis t r i c t )  dwing 1879, had an 80-foot boom. Tun' 

812,000 dredge was powered by four 40-horsepower steam 

engines, two of which l i f t e d  the two- o r  three-cubic-yard 

bucket, and two of which controlled l a t e r a l  movement o f - t h e  

boom. 38 

Booms of 60- and 70-foot length were common on clam- 

Shell dredges a t  f i r s t ,39  but 110- o r  120-foot booms appeared 



five-cubic-yard capacity.'' The equipment was capable a i  

moving f i l l  a t  a cost of three cents per cubic yard,41 one; 
: 1; J*?, Ek 

t h i r d  t o  one-eighth the cost of doing i t  by wheelbarr6w or' 

scraper and one-third the cost of dredging i n  1877. 4 2 

The clamshell dredges numbered 10 o r  15 i n  the 1920's. 

Rio Vista and Stockton were the main service and dre@@@..ri 
.@ ' .&'" 

building centers. Only two of the dredges remain i n  OW&: , 

, I # 1  , . 

Ditch Digger8 



1 9 0 0 ' s . ~ ~  By 1918 a new machine, designed by the Stockton 

Iron Works, mounted a drag l ine  o r  clamahell bucket r i g  o&o 
4 

a Holt Ca te rp i l l a r  t rac tor .  The 30-horsepower dltcher;'%k?6f 

swing Its 44-foot born through 360 degrees. The bucket 

capacity was one-half of a cubic yard.45 This type of equip- 

ment supplanted the f l o a t i n g  dipper dredge because qi;%$i$4r-a 
%.'2 .y.y 

greater  mobility and f l e x l b i l l t y .  It is an important 
rv 

P, :', 
ponent of most reclamation d i s t r i c t s  and a l l  contractor 

equipment parks. 

I r r i g a t i o n  di tches  and minor drainage di tches  were 

dug by hand o r  some form of scraper u n t i l  the  second decade 

of the twentieth century, but mechanical diggers were i n  a 

f a i r l y  advanced s t a t e  of development by 1918. The ea r ly  

ones, run on d i s t i l l a t e ,  removed a s t r i p  of s o i l  24 inches 

deep by 10 inches across a t  a r a t e  of 30 t o  60 l i n e a l  f e e t .  

per hour. Assuming l a t e r a l s  spaced a t  50- t o  100- too t in te r -  

18, the d i t che r  could prepere 60 acres  i n  24 hours. It 

rfornvd the work of 800 men.46 Such equipment wa. owned 

y e i the r  the contractors or  land owners. 

Keeping di tches  f r e e  of the exuberant need and t u f t  

uth which choked them was a manual o r  horsepower task  

l ' t h e  trench o r  back-hoe introduced. (A back-hoe i s  

Van Loben Sels,  loc. cit.;  Wright interview. 



shown In Plate X I ,  p. 275.) Chinese laborer8 used t o  rela0W 

the growth with long knives and potato hooks u n t i l  a w e  ,lt+ 

1890's. These were succeeded by V-shaped cut t ing too l s  tha t  

were dragged along the ditch flanks by teams. The aeveped 

masses of f loat ing vegetation were removed with a large hay- - :>&,%+" 
fork which vae suspended r ~ ~ m  a boom anchored t o  a *~+C@-YP &A%-; 

bed.47 Mechanical di tchers have performed t h e  work elrice% :'. 

about 1920. (A f i e l d  drainage di tch  dug by back-hoe l a  

shown i n  Plate XII. p. 276.) 

Whenever levees were bui l t  around a swamp t r ac t ,  pro- 

vision was made f o r  sluiceways and gates through which cap- 

t ive  m t e r  could be drained a t  low tide. Normally the gate8 

were placed i n  the levee on o r  near points where it crdssed 

captive sloughs. Drainage worked well a t  low t i d e  as long a8 

the reclaimed land remained a t  or near mean aea level. The 

efficiency of the sysr;epl-was .j.mpaired during flood periods. 



PLATE n 

In this Roberts Island view southwest of 
Bolt there are, from l e f t  to right, a portable 
pmp, earth mover, wide-trackad dltcher wlth 
back-hoe attachment, 8ad tractor with blade. 



Ditches such ae the one 
above are f ive  or a l x  feet  deep. , 

Roots and stems are the reInain8 
of hydrophytic growth that maker 
clearing nedesary. 



crops were waterlogged and because spring planting had to.be 

delayed u n t i l  the ground waa dry enough t o  work. 48 , 
.'J' " *J.% 

Saturated s o i l s  were blamed f o r  a very l i g h t  grain 

crop on Staten Island In 1876. The l o s s  of the 1878 crop i n  

the Courtland vicinity was a t t r ibu ted  t o  the slow ra tq  a t  

which water levels receded. 

Pmps were added t o  the drainage systems of 

t r a c t s  i n  the l a t e  1870ns, but farmers were slow t o  adopt 

thern.llg It took a few years t o  learn how much pumping capac- 

i t y  was required t o  handle the  r a t e  of seepage and i r r iga t ion  

lweter accumulated on the various tractsoso 

The first drainage pump was ins ta l led  a t  Rydc, ow " 

Grand Island, in  1 8 ~ 6 . 5 ~  A horse-powered prmp, ineta l led  on 

Rough and Ready Island i n  18788 was replaced by steam-powered 

equipment i n  1879. The replacement equipment -8 poss ibl j  ' 

similar t o  t& 12-inch Norton pmps, powered by a 

N l y  housed 18-horsepower threshing which uero 

48"cropIi on the Lowlands, " E, June 24, l8 6, PO 51 
'crop Reports, Sacramento Record-Union, llly 9, &, in 
BLSs.NO. 21, P. 276. - 

49sacraarento County and Its Resources, p. 50. 

5O"~ouldin Island, " E, Sept. 7 ,  1878, p. 149; 
'~eolaiming Land i n  California,'' EfSP, April 30, -7, P. 2843 



Ins ta l led  on Roberta Island i n  1872-80. Because threshing, 

engines were expensive t o  operate they probably were lj.,t.t$/.i, 

used i n  del ta  drainage work. 

Steam-powered centrifugal pmps gained favorable 

a t tent ion fo r  dralnage work a f t e r  the re l i ab le  and economical 

performance of one on Rough and Ready Island was pubrl .?? 
The c i t y  of Sacramento and a number of reclamation diat&b1@B,, ". :, . 

adopted similar equipment. 53 

A few turbine, submerged, and centrifugal pmps of 

l e s s  than 16-lnch diameter were in operation in 1885, on 

Rough and Ready, Roberts, and Andrus ialande, i n  the Pierson 

Dis t r ic t ,  and a t  Walnut 13rove.~~ Probably none of them Wa 

rated a t  more than 15,000 or 16,000 gallons per minute f o r  

local  lifts. The improved 30-inch siphon centrifugal  punp, 

rated a t  38,000 gallone per minute f o r  loca l  l i f t s ,  ma 

Introduced In 1886 t o  Walnut Grove and the Pierson D i s -  

t r l c t  .55 It consisted of the pwp, boilerrr, and a compound 

condensing engine of approxilnetely 150 horsepomr. Ins ta l led  

%he pump on Rough and Ready Island was designed by 
John RIchtIrds of the san Francisco Tool Co.   he flrm became 
a major supplier of prrmplng equipment used i n  the delta. 
Its Star t  on Rough and Ready had come about because stock- 



and housed on a 

than ) 2 0 , 0 0 0 . ~ ~  

I n  s p i t e  

piling-supported foundation, It cost l e s s  , . 

:y ./ ;&?+ 

of the or ig inal  expense and maintenance of 

punping equipment, it was ins ta l l ed  on a considerable nunber 

of reclaimed t r ac t8  during the decade 1885-94. Improved 

systems of ditches were corollary denlopent is .  ~lobi '%@~%:~ @q , 

Sacramento In  1894 there were new 30-inch siphon c e n t r i m  , . 
pmps a t  the ~ i s b o n  Dis t r i c t ,  west of Freepart, and a number 

of 8-, lo-, 15-, and 20-inch pmps on ~ e r r i t t ,  Randall, 

Grand, Andrus, and Brannan islands, on the mainland eas t  bank 

of the Sacramento north of Walnut Grove, and on backswamp 

property t h a t  once lay t o  the ~ O ~ t h e a S t  of the Montezune " 

H i l l s .  Tyler, Staten, and Bouldin islands, various mainland. 

t r a c t s  between the Mokelrolme and Stockton, and Rough and 

Ready and Roberts is lands a l s o  had pmps of 8- t o  30-inch 

S 6 ~ h e  large pwp was added t o  the Pierson ~ i s t s i c t  
because a wet winter and excessive seepage Prom the r i v e r  
had been too much fo r  the two existing 15-inch pumps. BY 
April 20, 1886 the 8,800-acre d i s t r i c t  had 2,000 acres with 
6 t o  12 Inches of water on them and a 350-acre BMP had up 
t o  a 5-foot and 8-inch depth of water. A l l  water was removed 



diameters by t h i s  t l ~ n e . ~ ~  Thereafter, it became comon p p e -  

t i c e  f o r  owners t o  i n s t a i l  pmps on t r a c t s  t o  be reclYbf:$Jpr 

kept drg. ss 
Sometimes it was d i f f i cu l t  t o  obtain adequate founda- 

t ions  fo r  pumps and boilers on new peat levees or on flood- 

saturated old ones. I n  such circumstances barges hou 

pumps were t i e d  up alongside the levees.59 A t  l eas t  
, . 

one barge i n  service bad a punping capacity of 100,000 gal- 

lons per minute. Pumps aggregating 300,000 gallons per 

minute capacity were assembled a t  Bouldln Xslarid a f t e r  the 

1904 flood i n  an unsuccessful attempt t o  drain the land 

before the asparagus acreage was Once a t r a c t  .was 

5 7 ~ e p o r t  of the Commissioner o f  Public Works 
pp. 13-15; "Reclaiming Land I n  Callfornla," e, 
1887, p. 285.; Sacramento count and I t a  Resources, p. 52; 
"TO m p  I n  or Out," PRP. Jan.'ll, XDO, p. 42; san Prancllco 
Tool Co., I r r i g a t i o n  and Reclamation Machinery (San ForLn- 
cisco: Mgsell and Rollins, 1894). p. 45, 

S B ~ h e  ~ e t h e l  Tract, 11 miles eas t  of Antioch, was 
equipped I n  1901. Woodward Island had two 20-inch centrif-  
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drained and the l ev ies  f i r m ,  permanent punps and boi lers  were 

instal led;  t h e i r  capacit ies had only t o  be great enough t o  
.'A. .f ,$&j. 

remove the excess from seepage and i r r igat ion.  The barge- 

housed p a p s  and boi lers  became obsolete a e  soon a s  e l ec t r i c -  

i t y  was brought t o  the  delta. Temporary e l e c t r i c  pumps were 

more readily ins ta l l ed  on p i l e s  and t i e d  i n t o  exisf3#&-qqpr 
6 1  ' (*J%$ ;,? 

transmiasion l ines .  &&$? , ;. .*$ 

The s h i f t  from coal-burning boilers to  fuel o i l -  A d  ' 

g?moline-powered motors had barely s tar ted  *en e l e c t r i c  

pumps appeared. By 1905/6 the e lec t r i c  punps were the most 

widely used of a l l  pumps; by 1920 few steam punps remained 

i n  service.62 The power was supplied by a network of l i n e s  

that  was extended everywhere In  the delta; the peak periods 

of power l i n e  extension occurred between 1911 and 1915. 

There were d i f f i c u l t i e s  involved i n  transporting a& emplae- 

ing the heavy transformers and i n  se t t ing  and.bracing power 

poles i n  peat land. Nevertheless, the convenience of the 

e lec t r i c  puap caused it t o  be accepted rapidly; a l s o  opera- 

t ion  costs  uere low compared t o  those of e a r l i e r  ins ta l l a -  

t ions which required an engineer and fireman and the  hauling 

mi .63 

61~r ight  interview;  enic ice Island, " repr in t  of  San 
Joaquin valley Rancher, n.d., a r t i c l e  appearing ~n ~ y j a r  
News, X Los Angeles: Byron Jackaon Div., Borg-Warner, pub- - 
llcatlon! Nov. 1951), pp. 12-14. This writer  is gra teful  
t o  Mr. W i l l i a m  N. Beadle t o r  ca l l ing a t tent ion t o  h i s  com- 
pany's publication. 

6 2 w ~ i e t o ~  of the Ieland Country," Special Booster 
Edition of the Byron Times. 

6 3 ~ a r o l i x p  M. Olney, "Orchards. Vineyam and F8mM 
or  Yolo County, Overland Monthlg, XL ( ~ u g .  1902). P. l85; 
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Today every drainage d i s tr i c t  has one or more large 

e lectr ic  drainage pmps. The equipnent and transformem.~8#+ 

placed on heavy pi le  frameworks above the level  of possit)le 

flood water. Frequently the pumps or pump houses, the recla- 



than $6, and island t r a c t s  fo r  more than $6.64 EXRendit-8 

mounted rapidly a f t e r  the f i r s t  outlay. On Sherman 18ladd:'+'~ 

f o r  instance, the cost  of reclamation was t h o e t  t o  have 

added up t o  $25 t o  $50 per acre i n  1 8 ~ 5 . ~ ~  On Wand Island 

$41 per acre was paid i n  levee aasessments by 1880, an& .. 
:" 

cost did not cover reclamation nork completed before rec 
66 I, ' , . 

t ion d i s t r i c t  formation. 

By the middle 1880'8, when dredges were used widely, 

the cost or  constructing levees was running from $20 t o  $50 

per acreO67 By the ear ly  1900'8, $15 t o  $20 per acre war 

considered adequate t o  construct an i n i t i a l  levee, In  conse- 

quence of the greater  economy of clamshell dredges. A mile 

of original  structure which cost $1,200 t o  $88000 i n  the 

1870'8 could be b u i l t  on a massive scale  f o r  about $1,000 , 

i n  the ear ly  1900'r .68 Land reclaimers revised the i r  concept 

o r  adequate levees a f t e r  the floods of 1904 and 1909. Recla- 

mation of virgin land cost between $75 and $150 i n  1 9 ~ . ~ 9  

64~ordhoff, op. cit. ,  p. 134; Browne, loc. cit., 
Pp. 400, 401. 

65"~he Flood of Sherman Island, " s, Jan. 30, 1875, 
P* 5. 

6%istory o r  Sacramento Countx, p. l88. 

67"~eclamation of Marsh Lands I n  ~ a l i f o r n l a , "  a. 
May 30, 1885, p. 510. 

6 8 " ~ n i ~ n  Ielffnd ~eclarnatlon,~'  SW, March 24, 1817, 
P. 7; *Reclamtion, m., Sept. 1, Tnr p. 5; Naglee, 
Letter  t o  Wm. H. Hall and Board of Engineers . . . , p. 8; 
Wells, loc. cit.; Stockton Chamber of Commerce, "San Joaquln 
 count^,^ Calif. S ta te  Agric. Soc., Transactions During the 
Year 1904, loc. c i t .  

@ ~ e p o r t  of the Reclamation Board of California 
DlV, p. 21. 



I n  1916 i t  cost a l i t t l e  over $100 per acre t o  reclairp peat ,  . 

is lands of 3,500 t o  4,000 a ~ r e s . 7 ~  :A, b f  ,*%+ , 

Original levees rare ly  remained i n t a c t  f o r  more than 

a season o r  two, and additions had t o  be made t o  compensate 

fo r  deterioration o r  t o  keep up n i th  the ever-rising levees 

on adjacent tracts?'  Even the large levees bu i l t  on-tl&&&,~.+ py.9 ,,+%A r i 

and Roberts is lands a t  the outset  of development canpanj ;+ +!, , , . 
operations were below the ultimate needs of those t rac ts .  

Underestimation of costs  was almost universal i n  del ta  recla- 

mat ion. 

I n  1877 maintenance expenses were expected t o  aUd 

another $1 t o  $1.50 per acre per year, assuning a t r a c t  of . 

7oHcontra c y t a  Reclaimed Iand Rivals Richness o r  
Delta of the Nile, Contra Costa Bazette (Contra Costa 
Development Number),-'1916, p. 60. 

7 1 ~  case In  point is supplied by Swamp Land Dis t r i c t  
No. 17, which lay along the eas t  bank of the San Joaquin 
fram about the crossing (U.S. Highway 50) t o  French Camp 
Slough. I n  1876 levees were raised and strengthened t o  four 
times t h e i r  e a r l i e r  dimensions. A t  one time proponents of 
further enlargement were voted down, though it wall realized 
that  across the constricted San Joaquin channel lmen8e 
levees were then a r i s ing  on Roberts Island. Farmers who 
had developed f ine  orchards and homesteads on the eas t  bank 
were reluctant  t o  give up the improvements so that  the 
larger levee could be buil t .  Interest ingly enough, Middle 
River reeidents or  Roberts Island had the same fea r s  con- 
cerning neighboring Union Island t h a t  the mapland people 
had reearding Roberts Island. "~eclamation, SWI, Sept. 1. 
187.7, P. 5. The same type of opposition t o  enlarging 
levees arose on Roberts Island. This must have distressed 
M. C. Fisher, who had advanced money t o  the older property 
owners fo r  building levees, and whose enclosing of the . 
great bulk of the upper island had made it possible f o r  
the e a r t i e r  s e t t l e r s  t o  farm t h e l r  backlands. " ~ o b c r t s  
Imknd, Sept. 22, 18778 p. 7. 



2,500 t o  3,000 acres. Fi f ty  years l a t e r  drainage and levee 

maintenance costs  were about $5 per acre per year.T2 
:,q "t 9dJF 

Cumulative expenditures on reclamation projects  were 

estimated i n  1888 t o  have cost private Investors $5,500,000, 

but it was recognized that  the flguke probably represented 

only half  of the t o t a l  costs incurred by private an&- mZ&%:,r 
wW;-9? , 

In teres ts  since reclamation began,73 Private land recW&%$ 
, > , . 

t ion i n  the del ta  had reached over $6,300,000 I n  1894.74 In  

1903 the expenditures had passed an estlmated $15,000,000. 75 

Another estimate, made i n  1906, gives $20,000,000.7~ Assua- 

ing tha t  275,000 acres  were reclaimed by 1905, it cost 

approximately $60 t o  $65 t o  reclaim the average a c r e o n .  

I n  1932 the Division of Water Resources estimated tha t  

del ta  levees represented a capi ta l  Investment of $27,000,000. 

72~rom paper by Sherman Day, "The Fitness of the Tule 
Lands f o r  Dairv Purwses, and the Orasses Best Ada~ted -to 
Those Lands, 'I,  SF ~ u i l e t i n ,  Oct . 11, 18n, f;n BS, sit W 19x1, 
p. 565; Cox, 'Farm Tenantry i n  California, loc. cit., p. 450. 

%he study, apparently carefully made, discovered 
evidence f o r  $11 million of expenditures by private person6 
or  reclamation and levee d i s t r i c t s  i n  the s t a t e  a s  a whole. 
A doubling of the f igure was thought t o  cover the unpreserved 
record of expenditures. Another $ .8 mill ion covered public 
spending on drainage problems t o  1888. Manson, loc. clt.. 
PP* 91s 92s 93- 

7 4 ~ e ~ o r t  of the Coarmissioner of Public WOpks &89g, 
p. 10. 

?%WR Bull. No. 3, p. 135. 

7 6 ~ e p o r t  of the Commissioner of Public Works . . . 
1904-1906, pp. 8, 10. 

n ~ h e  acreage figure is arrived a t  by assuming the 
area reclaimed t o  have been median between the 235,000 acre8 
estlmated f o r  1900 and the 323,600 acres estimated f a r  1910 
by the Division of Water Resources. DWR Bull. No. 2?, 
s r  

" 



or over $60 per acre reclaimed. Yet, a reclamation pioneer 

on the Sacramento, George B. Greene, stated in  1927 that In, 
.'A 'f 

75 years of aesessment paying he had contributed a total  of 

$530 per acre for levees, rtclamatlon, and irrigation. 7s 

'"biB * - '.y $pg "* .. ,?> *, 



CHAPTER M I  

BREAKING AND DISPOSING 

8, . 
The gross area of the Sacramento-San Joapuin Delta 

' ' 

approaches 535,000 acres, of which 45,000 acres is water 

surface outside of the levees. Organized reclamation and 

other farmed tracts, together wlth some swampy is lets ,  o o c w  

about 490,000 acres. Crop and pastme land in  use averages 

350,000 acres, but the area may range from 336,000 acre8 

(1938) t o  358,000 acres (1931). Virtually a l l  of the land 

i s  irrigable. Two-thirds t o  three-qtrarters of the annual , 

cmpland is summer irrigated; even the winter cereal acreage 

i s  raised wlth the aid of w t e r  tables maintained a t  tavor- 

able levels. The difference between average cropland area 

and gross reclaimed area is made up by idle land, internal 

mter  surfaces and swamp, levees, and municipal or  Industrial 



It has not been possible t o  learn with any degree of 

exactness what proportion of the leveed area was devotefl t o  , - .4 n f  fk 
par t icular  land use8 a t  any time pr ior  t o  1924, but estimates 

made of the s ta tus  of reclamation i n  1871, 1879, and i n  1885 

give some idea. In  18'77 not l e s s  than 30,000 acres of t u l e  

land were c ~ l t l v a t e d . ~  "several thousand acres%etwe&fi?&&~ i..@ +.;y 
S.n JoagYinls western dis t r ibutary  and Antlech were ,,, . '. . 
1879~3 including 3,000 acres on Jersey Island and over 1,000 

acres on the Bethel ~ r a c t . ~  I n  1885 only one t rac t ,  the 

9,000-acre Plerson Dis t r i c t  north of Walnut Grove, was cod- 

ple te ly  reclaimed and famed. Another 75,000 acres  embraced 

a l l  of the lands tha t  were reclaimed i n  part  and upon whlch 

crops were Uoccasionally" growb5 ~ o s t  of the aereage war 

located on Grand, Andrus, Brannan, Tyler, Staten, Bouldia, 

Union, and Roberts islands. Another 25,000 acres  of occa- ' . . 

sional  crop area were located on Rough and Ready Island and 

on peripheral reclanation8. 6 

the Abshlre-Kelly Sal in i ty  Control Barrier Act of 1953 . . . , 
p. 26; DWR Bukl. NO. 60, 19. 

2 n ~ h e  ~ u l e s , '  SF Bulletin, April 13, l877, in s, 
Set w 2382. p. 221. 

3"~gr icu l tu ra l  Notes--Contra costa," z, A p r i l  5, 
1879, PO 228. 

4 n ~ g r i c u l t u r a l  ~ e l e c t i o n s , "  SF Bulletin, March 24, 
l079, i n  ED Set W 1822, p. 336. 

5"~eclamation of Marsh Lands i n  California,' m. 
mY 308 1885, P. 510. 



By 1910 there n t re  323,000 acres of reclaimed land , in 

the delta.   bout 70 per cent of the acnage lay  i n  +n,,, ,$#,+ 

Joaquin County, 16 per..cent i n  Contra Costa County, and 14 

p e r c e n t  i n  the north del ta  counties. S l i g h t 4  over 60 ~ . q  
cent of the acreage was lrr lgated,  and the m a t  m a  capable I 
of ra is ing winter grain or  pasture. 7 

Over the years, some reclamation was performed 

means of developing improved pastures, but the ultlmatr goal 

f o r  most investors and farmers was the creation of remunera- 

t ive  cropland.. Once the land was drained, preparation f o r  

cultivation involved the troublesome and costly breaMng of 

virgin organic OF mineral-organic soils .  Fire waa the c h e a p  

ea t  method and was used a t  l eaa t  a s  early as the middle 

1860'13.~ Experiments with horse-drawn epulpment tha t  wanrr 

intended t o  be more effective thari the plow, and which did 

not destroy the body o r  the s o i l  as did f i r e ,  a l so  began 

early. Mechanically powered equipment did not becaw sig- 

nificant i n  land preparation u n t i l  the traction engine and 



Burning was a lso  the cheapest and quickest method o r  

reducing the fibrous organic s o i l  t o  a workable condition. 

Prom the ea r l i e s t  times there was an anareness that  the 

organic material l o s t  about h a l t  of i ts  original  volune with 

burning, and that  the surface of the land was lowered accord- 

ingly. Deeper burning was t o  be avoided.1° The depth o r  

9~ representative ro l l e r ,  used on the Lisbon Dis t r ic t ,  
consisted of double cylinders mounted i n  a frame similar t o  
that  of B reaper. The diameter of the cylinders was about 
six feet .  The equipment was moyted i n  front  a t  the horses. 
"A Ride through Lisbon Dis t r ic t ,  m, Jan. 1 , U78, PO 34. 
Rollers of ten fee t  diameter, pushed by four P orsss and 
ateered in to  the tu les  br means of a rudder wheel are 



ll"~eclamation of Swam and Overflowed Lands In Call- 
fornla," Report of the ~ . S . ~ P C o m i s s l o n e r  of Agriculture f o r  
the Year 1872, p. 185. 

%ide Land Reclamation co. (1869), loc. c l t  .; Browne, 
b c .  cit., p. 397. 

f i r e  penetration was controllable a l i t t l e  by using the t ide  

gates t o  manage water levels i n  the t r a c t  or  by postponing 
, 

the burning un t i l  dessication had taken place t o  a de8i?&dnA!* 

depth. There is  no di rec t  evidence tha t  the water level8 

nere controlled f o r  t h i s  purpose i n  the ear ly  reclamation 

days. Rather, the depth of b u n  ra8 controlled by t , h ~ ~ t + ? , - ~  1, 

ing; ear ly  burn8 resulted i n  sM11ow penetration b e c a u r j k ~ " ? .  -? ,%< ' 

dampnese retarded the tire.'' It seemed t o  be customary tb '  ': . 

l e t  the turf  dry enough t o  be burned 6 t o  18 inches deep. 12 

The thoroughness and penetration of f i r e  was greatest  I n  the 

peat areas, and It diminished a s  the  mineral content of sod 

increased. On the upper portion of Roberts Island, t o r  

Instance, some of the burning would reach Into only the top 

six or  seven inches of peaty mater1al.l3 

The general practice was t o  Igni te  the sod i n  many 

places.14 One procedure was t o  have a Chinese laborer .dig 

holes in to  the turf, followed by a second man who dropped. 

wisps of straw into  the holes' and s t a r t ed  the fires.15 A 

second method, devised by a farmer on Upper Roberts Island 

when he aould not start t i r e s  otherwise, was t o  ignite 

1 3 N ~ ~ n g  TuleS, NOV. 16, 1678, P. 309. 

1 4 ~ i d e  Land Reclamation Co. (1869), loc. o i t .  

15~ordhorr,  op. cit . ,  pp. 130-31. 



kerosene that  had been poured in to  numerous depression8 

kicked in to  the turf.16 Willows and other undesirable woody 

growth were cut out of the ground a f t e r  the firese17 

Ashes and the scorched alluviun t h a t  remained a f t e r .  

the f i r e  usually n u l d  not support horses o r  oxen.# Even 

though talking on peat ash surfaces uas disagreeable,-d~owing - .,.- ,yq 
19, dl$$#!5+f was done by hand, commonly with a coffee-mill sower. q 

9, . 
broadcast seed was brushed i n  by dragging branches over the " .  

ashesWi)O o r  it was trampled i n  by slowly and systematically 

driving compact bands of sheep over the surface. Bands or  

200, 300, and 500 sheep did thorough work. I n  d i s t r i c t s  

where the mineral s o i l  pa r t i c l e s  formed a large proportion . 

of the volume of a soi l ,  or  where the peat nas well dried 

out, plowing and harrowing preceded seeding and harrowing. 21 

While t o  burn and "sheep-in" land must have involved 

variable costs, records of the expenses enta i led  are aketchy. 

The following data may o r  may not have been representi t ive.  

A t r a c t  or  1,500 acrea was burned i n  1871 o r  1872 f o r  $100. 22 

16"~urning Tules, E, NOV. 16, 1878, P. 309. 

17San Joaquin County Board of Supervisors, San J 0 ~ ~ u L n  
County, California, fo r  the Fanner, p. 51. 

18~oag, loc. c i t e ,  p. 343. 

19~ordhoff. opi ci t . ,  p. 131p Seeding was done a t  a 
r a t e  of 20 t o  40 poun s per acre. Our Reclaimed Tule 
lads,  A p r i l  3, 1875, P* 221. 

20w.; Tide Land Reclamation Co. (1869), loo. c i t .  

*lJfoag, loc. cit. ,  p. 3411 W ~ u l t l v a t i o n  of the Tule 
Land," Jan. 18, H79, 0. 5. 

2Slordhofr, loo. o i t .  



. . 
To "sheep-InH coat from j g  cents t o  $1.25 per acre.23 A 

band of 500 sheep could cover about 10 t o  16 acres  per day? 
..x ./ .~"?y. 

allowlng t h e  fo r  feeding on the  levee8 o r  on volunteer 

cover.24 I n  l a t e r  ro l l ing,  'burning, and grubbing 

coat $3.75 per acre, plowing $5.00, and Urrowing $1.25. 25 

The first grain crops averaged up t o  40 and $ 8 
:@ 

per acre, though not consistently. Harvesting with 
Y '  < ; .  

was accompanied by ra ther  large grain losses. Sometimes 

sheep were pernittad t o  glean and t o  tramp i n  seed f o r  a vol- 

unteer second crop. A t  other times the  second crop war 

encouraged by plowing wlth a two-share gang plow drawn by 

four horses wearing tu le  8h0.s.'~ By t n i ~  time d e s a l c a t i i  

and oxidation had proceeded f a r  enough tha t  the organic s o i l  

would support the teams. 

Economy was not the only reason t h a t  made the burning 

of tu le  turS a t t r ac t ive  t o  farmers. It produced f a i r l y  good 

seedbeds. Also, it was believed tha t  the f i r e s  prevented 

"disastrous miasma," and i n  so doing made the islands more 

h a b ~ t a b l e . ~  More important, the system often resulted I n  

2 3 ~ i d e  Land Reclamation Co. (1869), loc. c l t  "Recla- 
mation of Swamp and Overflowed Lands i n  C a l i i o r n i a I i ; ' ~  
c l t .  - 
24w.; Nordhoff. loc. c i t .  

253an Joaqan County Board of Supervisors, loc. c l t .  

26~ordhofi. loc. cit.;  Hoag, loc. c l t . ,  p. 313. 

n1 ~ i d e  through th! ~ u l e  Country." SWI. ~ e p t .  1. 
1877, P. 5; "Burning Tuleo, E, Nov. 16, 1878, P. 309. 



spectacular yields which "contributed t o  keep up the delusion 

tha t  such was a proper treatment of these lands. :$ uf  ,+ 
The practice of burning peat had serious shortcomings. 

The f i r e s  were l ike ly  t o  penetrate Irregularly, burning deep 

holes here and there; o r  t o  progress Irregularly, leaving 

huramoclc~ of unaltered l iv ing  and dead organic materiai 

the ashes.- The uneven surfaces tha t  resulted hinde 

e f f i c i en t  operation of teams and equipment -3' Lowered s u y  

faces were harder and more expensive t o  keep drained. 31 

So i l s  were depleted, and mineral s a l t s  became concentrated 

in a narrower zone. The occasional escape of f i r e  in to  peat 

levees threatened immediate disaster .  The dense smoke 8nb 

ashes that  blew eastward caused discomiort i n  cornnunitits t o  

Breaking the So i l  wlth the Plow 

Virgln peat was d i f f i c u l t  t o  plow before mechanioally 

powered eqilipment came Into use. When it was wet it was too 

B t i ~ u r n l n g  Tule Lands," ed. or  SF Bulletin, Jan. 17, 
1879, i n  x, Set w 1882, p. 317. 

3 l " ~ u r n i n g  the Tule Lands," SF Bulletin, March 24, 
1879, i n  as, Set W 1882, p. 317. 

3 * ~ n  in teres t ing caae of a fire escaping in to  the  
levee of Lower Roberts Island occurred In November of 1878. 
The f i r e  was res t r i c t ed  t o  a 450-foot section by cutt ing 
trenches in to  the levee; it uas put out by pouring on water 
f o r  a day and a half. The water was punped by a f i r e  engine 
which had t): be barged aow 60 miles from Stockton t o  reach 
the f i r e .  The Robertst Ialand Fire, SlJI, Nov. 2. 1878, P. 7. 



s o f t  and when dry too tough t o  be worked aat is fac tor l ly  with 

team-dram implements .33 The team plowing cost about ..#.b Pfi), 
$6 per  acre; harrowing another 86. Four t o  s i x  horses were 

required t o  pull  a plow that  turned a four-inch furrow. 

Since much of the freshly turned sod was too sof t  t o  
,;v,t.;.: * 

pen i l t  horses t o  walk i n  furrows without mlring dorri, $$~;$ 
~~~~6 4 , a 

remedy m a  developed In  the form of a cut t ing too l  uhibfi '9, ';, 
consisted of a tr iangular frame i n t o  which 20 s t e e l  knives 

were s e t  four lnches apart. These penetrated seven o r  eight  

Inches in to  the turf .  This "tule cutter" was drawn over the 

ground ae In cross-plowing. It l e f t  i n  i t s  wake a b l o c 4  

surface which was e i the r  seeded and harrowed or  turned wlth 

a plow.34 

The flrmer sedimentary f loors  of backswamp ponds and 

the lower parts  of levee backslopee were eas ier  t o  work with 

teams than was the peat. The upturned materials were allowed 

t o  dry out f o r  a week or two before the first of ' severa l  Mr- 

rowings required t o  reduce the chunky consistency.35 On 

occasion the mineral-organic s o i l s  of levee backslopes were 

turned and the exposed roots burned before ~ l a n t l n g . 3 ~  

3 4 " ~  Tule cutter ,"  SKI, March 10, 1877, p. 73 Tide 
Land Reclamation Co. (1872Top. cl t . ,  p. 32. 

3 6 ~ n  I l lus t ra ted   ist tory of san ~oaqu in  county, P. 108; 
I l lus t ra t ions  of Contra Costa Co., . . . , loc. clt.; Mutwo- 
Praser, loc. c i t .  



On Roberts Island a d isc  harrow was devised f o r  use on 

the more mineral 8011s. Eight horses were required t a x d ~ y 9  

t h i s  heavily weighted sod slicer.37 Embodying similar  idea8 

was a " tu le  cutter" that  consisted of f in- l ike  blades s e t  a t  

four-inch intervals which wound around a three-foot cylin- 
9 der. 

Both mechanical and chemical breaking of the,de 
', . 

s o i l s  were practiced extensively. Probably burning was the 

more popular method because of its economy and the f ine  aah 

seedbed tha t  was produced. In  any case, the s o i l  decomposed 

enough i n  a season or  two that  fu r the r  worklng was simple.39 

Traction Engines and Tractor8 

When mechanically powered farm Implements were Intro- 

duced t o  the delta,  sod breaking became l e s s  d i f f i cu l t .  ' 

Traction engines and t rac tors  bogged down from time t o  time 

but operated sa t is fac tor i ly  wherever surface8 were dry and 

iina enough t o  support them. 

The sequence of developments which produced the power- 

fu l  "caterpillar" type t r ac to r  was foreshadowed by the aon- 

s t ~ u c t l o n  of large combine harvesters during the l a t e  

1880's.~~ These harvesters, capable of cut t lng 24- t o  320- 

37n~eclamation," @I, Sept. 1, 1877, p. 5. 

39% Tule cutter," m, March 10, ~ 7 7 ,  p. 7. 
4 0 n ~  (Alowing Past--A Promising Future," Tideways, I 

b p r i l  1952), p. 11. 



swaths, &re too cumbersome f o r  teams t o  handle sa t is fac to-  

r i ly ,  Yet  extensive grain farming i n  the Central Valley and 
. -/ ,&. 

in the del ta  required large-scale equipment. Steam tracfkon 

engines were devised a s  prime movers. By 1900, the coal 

burner was being converted t o  o i l ,  a change hastened by 

ant ic ipat ion that  operating cos ts  would decline and 

reduced f i r e  hazards would r e s u l t  in a drop of the 
$f 1: . 

per cent r a t es  f o r  f i r e  insurance covering grain crope. 

The t rac t ion engine was the principal powered un i t  i n  

d e l t a  farming between 1900 and 1920. It was suited t o  opera- 

t ion  i n  peat s o i l s  which were dangerous o r  even impassable t o  

horses when moist o r  when dry and cracked. By 1903 a 20-ton 

engine with dust-proof cabin was designed f o r  use on the 

organic soils .  The machine was not seriously hampered by the 

cioudr of mothering dust which enveloped men and teams while 

working the soi l .  An idea of i t s  s ize  may be had from the 

dimensions of drive and s teer ing nheels. The smaller s teer-  

ing cyl'inder was 64 inches i n  diameter and 50 inches wide. 

The drive wheels had an &foot diameter and a 5-foot face. 42 

Between 1916 and 1918, near the peak of the t rac t ion engine's 

usefulness, a s  many a s  50 were ln .use  a t  one time on a s ingle  

t r a c t  when the Holland Land Company was reclaiming its vast  

Yolo Basin holdingr .l13 

41n~il Burning Traction E n p e a ,  PAP, June 16, 1900, 
PO 375; "peat Land Grain Insured, PF(P, J* 2, 1904, p. 7. 

4 2 n ~ a i g c  Traction Engine, " z, March 7, 1903, p. 150. 

43n~ol land  Iand Company," Sixth Special Booster Edi- 
t ion  of the Byron Times, p. 116. 



I n  1904, the f i r s t  moderately successful steam-driven 

' ~ a t e r p i l l a r "  type t r ac to r  was developed a t  Stockton. RAW&. 

Internal  combustion engine was substituted for steam power 

between 1906 and 1 9 0 8 . ~ ~  Bg the end of another decade, it 

was i n  general use a s  a farm machine by wealthy operators 

such a s  P. N. Rindge whose Rindge Land and ~av iga t lkn"  

used 16 "Caterpillars" i n  1918 t o  do company and cont 

work on about 50,000 a c r e ~ . ~ 5  Thereafter the track type 

t rac tor  became a more common possession of del ta  operators. 

No other machine has operated a s  well o r  a s  effectively i n  

working reclaimed, unreclaimed, and levee land. 

Land-Breaking Coste and Value Increment 

Virgin tu le  land was generally bought f o r  between 

$1.25 and $5 per acre, though a s  l i t t l e  a s  75 cents and up t o  

$25 was paid.'16 Costs of peat land reclamation ranged from 

(3 t o  $12 per acre i n  the ear ly  18701s, and up t o  $150 par 

acre i n  the succeeding decades. Preparing the tu le  s o i l  f o r  

i ts first crop cost  from 50 cent8 t o  about $15 per acre, 



depending upon the original  condition and the methods used. 

When improved, t h i s  land sold $or $40 t o  $150 per a c e . 4 w n g  

the 1880gs, 1890'8, and ear ly  1900's. The average price ms 

about $200 per acre by 1910, and $250 i n  1914. It has since 

gone up t o  about $400 per acre In  cases of tranaactloq8 
". 
.yr '* ' 

involving large areas. The prices varied in a c c o d a & ~ % ~ ~  
?f$b?%. 

proximity t o  navigable channels when they provided the 4&.,;.. 

avenues over which products could be moved t o  market. 47 

Land prices a lso  reflected the c&dltion of levees. 

The most desirable property was t h a t  which was enclosed by 

strong levees.48 Peat s o i l s  and the smaller acreages were 

more costly per unit  area.49 

4?n~eclamation of swamp and Ovecllorred Lands i n  Cali- 



A clearer  idea of the comparative costs  incurred and 

or the values added by reclamation m y  be obtained from sjqt 
- A' n 

c i f i c  cases. I n  the in terval  between May 1868 and May 1869 

the value of the land on Sherman Island appreciated from 

about $1.40 per acre t o  $14 t o  $25 per acre. Sales were 

numerous as reclamation proceeded because owners ne 

money t o  pay the assessments against  t h e i r  remaining 

erty; bank loans were unavailable generally un t i l  a f t e r  the 

land was reclaimed.50 By the time tha t  the land was i n  cul- 

t iva t ion (l87l), it brought from 1/50 t o  $75 per acre.S1 By 

l885 unreclaimed swamp was valued a t  $5 t o  $25 per acre. It 

1W8 

and 

a s  

reclaimable f o r  an average cost of $30 t o  $50 per acre 

was subsequently sold f o r  $75 t o  $125 per acre,52 if it 

sold a t  a l l .  

Tenantry 

Them never has been any widespread in te res t  on the 



I notable fact that l i t t l e  of the thoroughly reclaimed lands l a  

offered for sale as  the owners art fu l ly  ~ a t i s f i e d  with the 
. 2 ./ ,&. 

returns and believe that the investment i s  a profitable 



higher land differed from the requirements of the loner 

land. 56 . A  4,+& 

It has been d i f f i c u l t  fo r  tenants t o  enter  the land- 

ouner class. Just  before World War I no t r ac t  of l e s s  than 

100 acres could be bought f o r  l e s s  than $250 par acre; pre- 
"' .*r. 

vatl ing value. of valley plains land up t o  rni~iiihw~~ 
.@?&- . 

the de l t a  were $75 t o  $150 per acre. Sales contract&' g3 :., 
required one f i f t h  i n  cash, and the balance i n  four equal 

annual payments. In te res t  was 6 per cent. A small farmer 

required a good deal of capi ta l  t o  cover the purchase prioe, 

operating costs, and levee and drainage assessmanta. 57 

Landowner a t t i tudes  and the cost  and i n s e c u r i t ~  " 

attendant upon ownership In  the de l t a  have fostered a pat- 

tern of tenantry. r i 'b i~e t  since the a t a r t  o r  reclamation most 

of the farm land has been tenant cultivated. Commonly, the 

white landowners leased t h e i r  property t o  whltes, or t o  

Chinese or  Japanese entrepreneurs. Some qo'i the lessees 

employed M i t e  o r  Oriental labor t o  work'tbc farms, but the 

usual arrangement u n t i l  about World War I uas Do sublease t o  



paid f i e l d  hands; anti-allen land leasing enactments forced 

change .59 . .$ .",a?.& 

Cash rentera usually have paid $10 t o  $50 per acre, in 

advance. f o r  row crop land.60 When the tenant 8ubleases. he 

does so f o r  a 25 t o  66 per cent share of the crop. Omerr 

a l s o  lease on shares. Share agreements have varied Iri 

types and with the responsibil i t ies asauned by the con 

ing part ies,  but the general terms have remained about the 



for instance, returned a 50 per cent share t o  the owner who 

furnished teams and equipment with his  land. Tenants srlp- , . 2, bf 

plied half or  more or the sacks and paid labor and board 
' 

expenses.62 I n  the 1930'8 the owner ordinari ly received 25 

per cent of a potato crop, 30 t o  40 per cent of a corn qr 

other grain crop, and e i the r  33 or  66 per cent of ana 

gus harvest. The 33 per cent share of aeparagus produ 

ua8 received when the tenant was given a 10-year contract t o  

plant and harvest. The owner secured 66 per cent when f u r  

nishing bearing acreage on an annual leaseO63 

Today. sugar beets and tolpatoes, the hand labor crops, 

give landowtiera a 20 t o  25 per cent ahare of the  harvest. . 

Corn and milo generally yield a th i rd  of the crop f o r  the 

owner. 64 

I n  1916, by which time the  roles  of the  owner and ' 

tenant were w e l l  eatablished, the owner was responsible f o r  

the maintenance of levees, the digging and maintenance of 

main canals, the excavation of seepage ditches near the 

levses, and the cost of moving rsater into o r  out of the 

Island. A s  a rule, owners a l so  f'urniehed barns and bunk- 

houses. Tenants maintained the seepage an& drainage ditohea 

62~ox, 1oc. cit., pp. 445, 450. 

63~osby. " ~ e l t a  Field ~ o t e s , "  p. 39, Interview wlth 
George E. Cox, July 21. 1934. 

%nterview with Charles upham, Sherman Island, 
A W s t  28, 1955. 



and put i n  i r r igat ion laterals.65 I n  the days before t r ace  
66 t o r s  the average tenant farm was a 200-acre unit.  . 

crops t o  be grown were specified i n  the leases, which m r e  

made t o r  terms or  one t o  f ive  years. The agreements were 

terminable on January 1, provided four months' written not ice  

was given in advance. Otherwise, rent  nas paid on- 

that  date. When not forthcoming, the owner asswned a" 

mortgage. Commission houses were informed of the s i tuat ion,  

and a l l  payments t o  the operator by the houses were i n  checka 

made out t o  the mortgage owner. When presented with the 

check, the  landowner usually made out a second check t o  the  

tenant a t  half  of the value of the colamission agent's pay- 

ment. The arrangement cmtinued u n t i l  such time a s  the 

grower could forward a statement tram the mortgage holder 

that  the debt had been liquidated. Other l i e n s  might be ' 

placed on the crop f o r  advances made by the commission hOuBe8 

t o  the ramer.67 

Because potatoes were exceptionally profi table or, v i r -  

gin soil, they remained fo r  a long time a keystone crop i n  

the tenant farming picture of the delta.  Fungus infestat iona 

became so widespread a f t e r  three years of potato crops on one 

t r a c t  tha t  they could not be raised agsin without giving the  

6 5 ~ 0 ~ /  loco c f t  ., pp. 448-49; San Joaquin County Board 
or ~ u p e r v i s o r ~ ~ .  , p. 51; " ~ o r d e n ~ s  Magnificent vie- 
to r i a  Island, Sixt  special Booster Edition of the Byron 
Tlmes, p. 104. - 

66"~he Drexler Tract," Stockton Evenlrq Mail. San 
W u i n  valley Development ~ d l h o n ,  p .  q. 



land a r e s t .  The s i tuat ion was reflected i n  the premim 

prices which were paid f o r  virgin land and i n  the gradatlop 
. ,q *, ,*JF 

of ren t s  on old land i n  accordance with the tlme lapse 

between the preceding potato crop and the one planned.68 It 

was reflected a l so  i n  the manner of crop and tenant ro ta t ion  

tha t  developed. On older land, it became customary. e 
>.e( 

the potatoes with beans and barley. An example of t h  7 ;  

, . 
t i o n  procedure is  afforded i n  the Elmwood Tract, north of 

Stockton. The 1915 potato crop nas followed by beans i n  1916 

and again in 1917, and by barley In 19l8 t o  "rest" the s o i l  

before renewing the cycle.@ Few tenants were eui f ic ient ly  

versa t i le  or well enough equipped t o  farm a l l  three crops, 

necessi tat ing yearly contracts wlth part icular  operators t o  

r a i se  par t icular  orops. A new crop usually brought a new 

tenant o r  tenant group onto the land. Because the operator6 

changed a s  the f i e l d s  were rotated, they tended t o  remala 

t o m  res idents  nho resorted t o  camp l i f e  in the f i e l d  when 

the season and crop required.. White American farmers were 

reluctan% t o  part icipate i n  t h i s  transient  form of croppingOp 

Hence, the areas devoted t o  Intensive f i e l d  crop fanning were 

occupied by Chineee, ~apanese,7' I ta l ians ,  and Portuguese. 



CHAPTER XI11 

LAM) USE IN THE DELTA .. 

The Sacramento-San Joaquin Delta is  a remarkably fe r -  

t i l e  agr icul tura l  region. For almost a century vis i tors  and 

residents have extolled its productivity, but the supreme 

t r i b u t e  i s  the modern asser t ion t h a t  y ie lds  a re  so heavy t h a t  

the crops a r e  causing the land t o  subside. A comparison of 

delta and upland crop yields, made i n  1954, lends weight t o  

the asser t ion (see Table 3, p. 308). 

Delta farmers a r e  fortunate in having the most equable 

climate of the Central Valley f loor.  Marine influences, 



COMPARISON OF AVERAGE YIELDS PER ACR6, PEAT : 
AND UPLAND SOIL, SAN JOAQUIN COUNma "% ,:.. 

Crop 

Asparagus 

Barley 

Carrot s 

Celery 

Corn 

Onions 

Potatoes 

Sugar beets 

Sunflowers 

Tomatoes 

U land Soi ls  
rper Acre) 

2,000 lbs. 

15 sack8 

20 tons 

800 cra tes  

2,000 lba. 

600 sacks 

225 sacks 

15 tons 

900 lbs. 

17 tons 

Peat So i l s  
(Per Acre) 

2,500 ibs.  

25 sacks 

22 tons - 
350 cra tes  

3,000 lba. 

650 sacks 

350 sacks 

18 tonr 

1,200 lbs. 

17 tons 



Growth of Agriculture, 1849-1900 

. *. , P A  
Agriculture a s  a sustained a c t i v i t y  i n  the de'na h g a n  

with the subsistence gardening of the Gold Rush. People of 

various nat ional i t ies  cleared the higher levee land f o r  gar- 

dens and pastured stock i n  the tules. Location on_ 

thoroughfare between San Francisco and the mines and. 
# I  ' 

t o  San Francisco, Sacramento, and Stockton were factors which' 

fostered the ear ly  development of commercial farmlng. The 

f i r s t  phase was one of concentration on potatoes, onions, 

beans, and a wide variety of more perishable produce. The 

sFmpa were used a s  sMlmer range f o r  beef c a t t l e  raised by 

farmers of the valley plains-delta margin. Orchards, dairp- 

ing, and grain farming do not appear t o  have received much 

a t tent ion u n t i l  a f t e r  the 1870'8. 

The l i n e s  of development a r e  not well defined* but 

par t icular  phases of husbandry came t o  be associated with 

d i f ferent  ethnic groups. the 1870's Chinese, I ta l ian ,  

and Portuguese tenant farmera were identif ied with garden o r  

truck farming. The Chinese a l so  became specia l is ts  i n  row 

crops such a s  Potatoes. American-born s e t t l e r s  tended t o  

engage i n  grain, orchard, and livestock husbandry, These 

ethnic ~ p e ~ i a l i ~ a t i 0 n ~ ' h a d  jel led by the end of the nine- 

teenth century. From time t o  time new crops were Introduced, 



By the 1870's farming was flourishing. The del ta ' s  

ear ly  vegetables earned premim prices i n  central  California 
. ,$ h., ,*& 

c i t i e s ,  while the staple potatoes and beans comprised a large  

share of the s t a t e ' s  produce.1 Livestock, dairy products, 

and hay were shipped t o  San Francisco Bay c i t i e s ,  a s  wcr0 

a l so  deciduous f ru l t s ,  chiefly peachee and pears.,. 

the premium f r u i t  found ready markets i n  the East o 
@ '  ,;. 

continental r a l l  shipments were feasible. Wheat, Caliior- 

n i a t a  second golden harvest, was produced i n  the de l t a  for 

export. 

Some irrigating had been done ear l ier ,  but the prac- 

t i c e  does not appear t o  have become a common part  o f d e l t a  

farming u n t i l  the 1870's. Flood i r r iga t ion  had been t r i ed  on 

small grain by 1871, but was given up beoause of the excea- 

sive weed growth tha t  resulted.* For other crops land soak- 

ing before planting or  flood i r r iga t ion  were practices i n  use 

during the 1870'8. ~ u b l r r i g a t i o a  p r lo r  t o  plowing and plant- 

ing dates from the same decade; i t  ms originally used for 

beang and potatoes o r  t o  encourage the growth of a volunteer 



I r r igat ion water was delivered t o  the backswamp land 

through t i d a l  gates and drainage di tches  i n  the 1870'p2,. ,P"?+, 

Fi l led  mains backed water in to  f i e l d  ditches of two- t o  four- 

foot depth; from these the nater  spread along the six-inch- 

t o  two-foot-deep l a t e ra l s  ("spud ditches") which were spaced 
&* b.4, , 

a t  intervals or  65 t o  85 feet .  Seepage occurred in"%& &$;? 
soi ls .  Water levels were controlled with dams across w&, , ' 

ditches. 4 

Water delivery systems Independent of drainage ditches 

were i n  use by the l a t t e r  187~@s.5 These systems were main- 

tained by the  farmer, only the drainage dystem being the 

responsibil i ty of the reclamation d i s t r i c t s .  Water wheels, 

windmills, and low-head pumps were used on the higher a l lu-  
6 vial  banks where furrow and check i r r iga t ion  were the m l e .  

Gravity flow and siphone a f t e r  the  1900's were used on the 

lower tracts.? Nevertheless, it appears that  much or  the 

Lands of the San Joaquin " SF Bullet in,  March 24, 1879, i n  
BS, Set W 1812, p. 376;. '~ec lamr t l  
Lands i n  California, Report of t h  
Agriculture f o r  the Year 1872, p. 
Contra Costa," m, April 5, 1879, P. 220. 





customary method of se l l ing  f i e l d  crops w s  by consignment t o  

wholesale markets o r  a h i p p e r ~ . ~  The change favored %ply&- - ,% , - 
ers ,  although it was another two o r  three decades before the 

radio and telephone gave the tanners a s  good an accear to  

market news a8 the dealers possessed. 10 

Although crop acreage and value figures a r e  

able f o r  the decade 1900-10, barley occupied the mos 

8ive area.11 while potatoes r r e  the most valuable crop. 

After  potatoes, beans and asparagus nere the most valuable 

row crops. Onions, f i e l d  corn, celery, sugar beets, sweet 

potatoes, f l a x  and flaxseed, wheat, a l f a l fa ,  and rye were 

among the  secondary crops of the decade.l2 

The re la t ive  standing or  the intensively farmed f i e l d  

crop8 remained about the same I n  191313 and 1916. I n  1916 

9nMarketing the Crops, " Special Booster Editian of the 
Times, not paginated. - 

%apt. H. J. Corcoran, ' ~ i v e r  Navigation i n  Early 
Days, Connnonwealth Club of Calif., Transactions, VIII 
(NOV. 1 ~ 1 3 ) ~  p. 585; Sacramento River Basin, Calif ;  Dept. of  
Public Works, Div. of Water Reeourcea, B u l l .  No. 26 (Sacra- 
mento: 1933); p. 157. 

"DWR Bu l l .  No. 23. p. 365. 

1 2 ~ n  impression of the re la t ive  importance of the row 
crops i s  provided with data from San Joaquin County. The * 

1-905 potato crop uas worth $1,000,000; bean production was 
valued a t  $$00,000; and the aapyagus crop was worth 
$160,000. Sen Joaquin County, Calif.  S ta te  Agric. Soc., 
Report f o r  the Year 1906 (~aaramentot 19@)1, pp. 168-69; 
Wells, "Til l ing the 'Tulest of California, loc. cit. ,  
Po 315; Report of the Conservation Commlsslon . . . , p. 222. 

13~econnaissance Soi l  Surve of the Sacramento Valley+ 
California, by I. C. Holmea and J.'W. Ilelson. USD*, Bur. of 
Soi ls  (W2shington: 1916), p. 2426. 
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barley was probably s t i l l  the leading crop i n  acreage, with 

120,000 acres  alone i n  the part  of the de l t a  which l$p,$%?t 

of the San Joaquin Old River and Mokelumne North Fork (san 

Joaquln county). Beans and potatoes occupied 40,000 and 

30,000 acres, respectively. Among the l e s se r  crops were 

4.000 ac res  of onions, 3.000 acres of sugar beets; 
14 

? 
acres of f i e l d  corn, and 1,000 acres of celery. - 

, . 
tance of these crops i n  the del ta  west of Old River (contra 

Costa County) and along the Sacramento (solano, Sacramento, 

and Yolo counties) has not been documented from available 

evidence; but there  i s  no reason to believe that  the r e l a t i v e  

importance of each varied much from the pattern i n  Saa 

Joaquln County. Inclusion of a possible 30,000 acres of 

asparagus and of a possible 20,000 acres  of orchard may be 

made f o r  the  reclaimed d i s t r i c t s  along the Sacramento River. 

A change from the e a r l i e r  farming'methoda occurred 

a f t e r  World War I. The "Oriental influence" gave way t o  the 

"new indus t r i a l  famning.''5 Mechanization, contract day 

labor r a the r  than sharecropping gangs, the use of f e r t i l i z e r ,  

the weakening of the t radi t ional  potato-barley-beans rota- 

tion, and the  development of new crops were 'Involved. Barley 

and potato acreage i n  the San Joaquln River d i s t r i c t s  

declined a s  new plantings were made of f i e l d  corn, sugar 

14~ox. loc. cit. ,  pp. 445, 447. 

'h Bull .  No. 23, p. 365. 



beets, celery, and onlons.16 I n  the SacNUnento River dl.- 

t r i c t s  asparagus and sugar beets were part  of the ne%ag$$. 

culture. 

Agriculture, 1924-57 

From 1924 t o  the present, winter grain and a s  

have ranked first and second among del ta  crops i n  t e  

acreage. (hcreage figures a r e  shown i n  Table 4, pp. 316-17.) 

Grain, chiefly barley, usually occupies 25 t o  35 per cent or  

the cropland; and asparagus, 17 t o  21 per cent. Field corn 

and a l f a l f a  have ranked th i rd  and fourth I n  acreage f a i r l y  

consistently, with corn accounting POT g t o  15 per cent of 

t i l l e d  land (un t i l  1950), and the a l fa l fa  acreage varying 

from 6 t o  10 per cent of the  crop area. Since 1950 corn ha8 

been replaced by milo a s  the chief summer grain crop. The 

milo acreage I s  larger than the area devoted t o  sugar beets 

( 1 9 ~ 2 ) ~  which generelly occupies about 8 per cent of the 

area. Eeans, the deciduous t r u i t s ,  onions, potatoes, ~ a ~ i n i 3  

or  table  vegetables, pasturi, and seed crops have varied in 

importance over the past 25-30 years. Animal husbandry has 

been a secondary ac t iv i ty  since 1924. 

Since the 1920'8 increasing mechanization, Improved 

seeds and cult ivation techniques, and more intensive use o t  

f e r t i l i z e r  have occurred. Portable sprinkling systems, using 

l6y. C. Fleming, " ~ a l i f o ~ n l a ~ s  San J o a q W  Riser Delta 
Has Great Production Potential, San Joaquln County Agricul- 
tu ra l  Extension Service MS, Stockton, Aug. 31, 1955, P. 1. 







alminum pipe and truck-mounted "smitty" pumps, have became 

commonplace since World War I1 f o r  i r r iga t ing  such Crops a s  

sugar beets, a l f a l f a  hay, and milo (see Plate XIII, p. 319). 

Selective weed-killing sprays, a l so  re la t ively  new introduc- 

tions, a r e  of inestimable value t o  del ta  farming; weedjcon- 

t r o l  has been a serious problem In  the moist soils .  Bulk 

handling of grain is  largely a development of the 1940's and 

1950'~.  

The market orientation of del ta  crops i n  the 1950's 18 

similar t o  what it was before 1924, but the various conrmodi- 

t i e s  move i n  d i f ferent  volumes than prevailed 30 t o  50 year8 

ago. Increased tonnages of asparagus and tomatoes dominate 

the cannery trade, nhlle pears have declined i n  importance. 

Beans, onions, and potatoes are  shipped i n  shrinking annual 

tonnages. On the other hand, the higher value Seed crops 

have grown i n  importance. Sugar beet tonnages ere  larger 

also. Most of the feed is consumed In  central  California, 

and sugar beets a r e  processed i n  o r  near the delta.  The pCo- 

duce and f r u i t  move t o  s t a t e  and national marketing centera. 



PLATE XI11 

Typical portable irr igat ion  pumps 

Upper photograph shows a portable sprin- 
k ler  system operating i n  Reclamatlon b ia tr ia t  
999. The truck i s  mounted with a pump and 
intake l ine .  Lower photograph shows a punp 
r i g .  The suspended intake l i n e  i s  similar to 
the one whlch leads i n t o  d i tch  of upper photo- 
graph. 



of a continuous l ine  of farms on the eas t  bank of the ,Sacra- 

mento from the capi ta l  c i t y  t o  opposite Rio V1sta;l7 down- . 
stream the farms were discontinuously distr ibuted.  On the 

west bank from Clarksburg headward levee land was generally 

occupied;18 Merritt ,  Sutter ,  and Grand island nature1 levees 

were f i l l i n g  up along the Sacramento an4 near the head of 

offshoot sloughs. The more flood-prone lower levees were 

l e s s  improved. lg Agricultural developments were slower ' to 

occur along the Mokelumne, Calaveras, and San Joaquln banks, 

but levee land which i n  1850 had l i t t l e  a t t r ac t ion  was occu- 

pied and fenced "in an Inconceivably short timen a f t e r  the 

autumn of 1851. By November 1852 these banks of the Moke- 

lwrme, Calaveras, San Joaquin, and Stanislaus had been 
20 ent i re ly  occupied. 

The Sacramento RIV& natural  levee s o i l s  were planted 
. . 

t o  grain, deciduous f r u i t  t rees,  table  vines, and t o  a wide 

variety o r  table  crops. Common and sweet potatoes, maize, 

beam, melons, aquash, peanut*, and celery were planted.21 

l7nistory of Sacramento County, p. 190. 



Double 

follow 

winter 

cropping was practiced; sweet potatoes or  onions might 

a small grain or  pea crop, and beans might follow the 

crop of potatoes or cabbage.22 Every inch of the 8011 

was highly valued. On Tyler Island, f o r  instance, an 80-acre 

farm, hal f  of which m s  yet i n  tu les ,  sold f o r  $6,000 i n  

1861. The improved land here and along the Sacramento did 

not amount t o  much more than 660 f e e t  across from r ive r  t o  

ba~kenamp.~3 

White farmers tended t o  be owner-operators, who Mere 

part icularly Interested i n  grain, f r u i t ,  and stock. Some 

I t a l i a n  and Portuguese immigrants and numerous Chinese were 

cash or  share tenants and hired market-garden or  row-cPop 

fanners. 24 

It is aaamed that  most of the natural  levee farms of 

the Mokelmne and Calaverae r ive r s  grew vegetables and grain 

in excess of subsistence needs during the 1850's and 1860's. 



west of Stockton, and supported truck gardens along 

Joaquin. 25 

An idea of the nature or small-scale farming 

1870's i s  afforded by glimpses of ac t iv i ty  a t  Rough 
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the San 

i n  the. - 
and 

Ready, Roberts, and Sherman islands. On Rough and Ready 

Island a handful of I t a l i a n  share tenants and hired hands 

worked several properties, raising tomatoes, peppers, egg- 

plants, a l i t t l e  asparagus, and other truck crops. Some 12 

acres of deciduous orchard and vine and a few acres  of 

a l f a l f a  were farmed a t  the eastern end of the island. A t  

times the orchard owner and largest  operator uas able t o  

ship $1,000 worth of produce per week t o  San Francisco Eind 

~ t o c k t o n . ~ ~  By ea r ly  1879 the island was shared with cul- 

t iva tors  who raised f i e l d  crops of barley, potatoes, corn, 

and beans on the lower backslopea and i n  the reclaimed back- 

swamps. The relat ionship of truck gardens t o  island periph- 

e r i e s  and of f i e l d  agriculture t o  the lower land was estab- 

lished ear ly  .m 
The conversion of natural levees in to  farm land on 

Roberts Island may be credited t o  Chinese lessees who, at - 
251'~an Joaquin Newt,' SF Alta, June !O and 13, 1852, 

i n  s, Set W 4, p. l397; San Joaquin News, SF Alta, 
Sept. 26, 1852, i n  x, Set W 4 1406; Report of the Com- 
missioner of Public works / Z ~ ~ H * ~ .  14. 

26''~ule Farming," s, March 3, l877, p. 7. 
~ * ~ g r i c u l t u r a l  Notes--San Joaquln Countp," PRP, 

April 26, 1879, p. 277;  own Among the .Tules, SF =letin, 
Feb. 23, 1880, i n  s, Set w 4, pp. 1510-11. 



l e a s t  by 1869, were establishing truck and f r u i t  gardens on 

the San Joapuln River side of Roberts ~ s l a n d . ~  South of . 
Rough and Ready Island the cleared land had become an almost 

continuous se r i e s  of 6- t o  50-acre cultivated plots by 1875. 

The farmed s t r i p  stretched i n t o  the island 200 t o  500 feet .  

Another 60-acre s t r i p  of cult ivated levee was located on the 

west side of the island t o  the north of the Pescadero Grant 

l ine .  Here and there along the levee were the homes and 

barns of a dozen white families, chiefly graln and bean farm- 

e r s  and stock 0wners.~9 Scattered c lus ters  of Chinese gar- 

deners occupied the Grant land. Like the  renters  t o  the 

north, the Chinese raised onions, beans, and blackberries .3O 

Once the land development companies began t o  reclaim 

the backswamps i n  the 1870'5, the land use pattern changed. 

Extensive grain f i e l d s  appeared over the in te r io r  of Roberts - 
Is land.3l  The white lessees were mainland residents a s  w a l l  - 
a s  island se t t l e r s .  Most of the l a t t e r  l ived within a mile 

of the r iver ;  t h e i r  houses occupied s l ight  a l luv ia l  promi- 

nences amidst the grain f ie lds .  Some of t h e i r  farm 8truC- 



the reclamation and land clearing I n  addition t o  

the expansion of grain f i e l d s  over the in te r io r  of the 

Island, an enlargement of bean and potato acreage occurred 

near the r iver,  where the t h r i f t y  Chinese and I t a l i a n s  even 

planted on the a r t i f i c i a l  l e ~ e e . ~ 3  A few small dcciduour 

orchards were scattered around the higher periphery too.3' 

Sherman Ieland developed an agr icul tura l  landacapa 

slmllar  t o  the one a t  Roberts Island, I n  the years when the 

ialand remained dry, wheat and barley acreage waa extensive; 

there were about 4,150 acres of small grain i n  1 8 7 1 ~ 3 ~  7,000 

acres In 1873/74,36 end 10,000 acres  i n  1874/75 (flooded).n 

A 8  a rule,  the wheat and barley were planted on high-yater- 

table  v1rgS.n or young s o i l  while the rented product land was 

! located near the river. Chinese farmers raised potatotS, 

32"~ igan t i c  Enterprise, " SWI, Sept. 25, 1875, p. 4; 
"A Ride through the Tule  country^^., Sept. 1, 3.877, 
P. 5*  

33"~hrough San Joaquln County, " SF Bulletin, March 22, 
1879, i n  S, Set w 4, p. 1502. 

3 4 ~ 1 ~ u p p l c n p t a l  Report on the CondltLon of' Various 
Fru i t  Dis t r ic ts ,  Third Biennial Report o r  the  s t a t e  Board of 
Horticulture of the State of California f o r  the Thirty-eighth 
and Thirty-ninth Fiacal Yeara (Sacramento: 1888). P. 261. 

3%his writer 's  e s t l m t e  Is based on a reported 
100,000-sack Zrop fo r  the 1870hI  season. ''A 'TOUP through 
the In ter ior ,  SF AFta, Sept. 23, 1872, i n  B, SIBt W l8 : l r  
PP* 19-55. . A 



onions, and various other vegetable and f r u i t  crops on land 

f o r  which they paid rent  of $15 t o  $20 per  acre per annwn.38 

During the l a t e  18004s there were apparently three 

areas  where truck farming remined the predominant aotlvity.  

The Freeport-Clarksburg t o  Sacramento area, the v ic in i ty  of 

Stockton t o  the San Joaquln bridges, and the del ta  margin t o  

the eas t  of Antioch. 

The natural levees t o  the north of Freeport-Clarksburg 

remained occupied by truck gardens, s l ~ a l l  grain and a l f a l f a  

f ields,  a few hop yards, modest orchards, and improved pas- 

tures during the l a t e  1800's. Operation of the small falrm8 

was i n  the hands of people of I t a l i an ,  Portuguese, French, 

German, Chinese, and American origin. Native-born Americans 

were numerous a t  f i r s t  but soon the South Europeans predom- 

inated. The commercial orientat ion of the farms m a  toward 

Sacramento primarily, although produce was shipped t o  Sari 

~ranciaoo.39 

The natural levee north of Clarkaburg and on the Weat 

side of the r i v e r  was considered the choice garden land i n  

Yolo County. A lower and narrowing contin;8tion of the natu- 

r a l  levee si tuated to  the south was par t ly  devoted t o  gar- 

dens, par t ly  overrun with wild blackberry bushes, and largely 
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devoted t o  pasture. The emphasis on stock and gardens and 

the re la t ive  unimportance of the winter grains resulted f r o m  

the tendency of Yolo Basin rrater t o  "set back" over most of 

the land during the wet season. There was more cer ta in ty  of 

ra is ing a summer vegetable crop. Less capi ta l  and equipment 

were required t o  manage gardens than grain farms. The same 

was t rue  eas t  of the r ive r  where I t a l i a n  and Portuguese gar- 

deners supported families on a half dozen or  so i r r igated 

acres of truck and berry crops. 

I n  the 1880's the Portuguese predominated among west .- 

bank residents,  part icularly opposite Freeport, i n  what was 

known a s  the Lisbon Dis t r ic t .  American-born s e t t l e r s  o h e d  

and operated the larger  farms, some of them with dairy herds 

of 40 t o  80 Durhams, and one o r  two with hop yards. 40 

Farming on a small and intensive scale characterized 

the area in the ear ly  1900's. Tomatoes, f i e l d  beans, melons, 



I n  the l a t e  1870's market gardens near Stockton were 

developing in to  formidable competitors f o r  the San Francisco 

produce trade then dominated by farmers of the Scinta Clam 

Valley and of the bay margins t o  the south of Oakland. Delta 

producers had good s o i l s  tha t  were eas ie r  t o  t r r i g a t e  than 

those of competing loca l i t i e s .  Delta crops ripened early,42 

and water transportation was cheap. By 1883 large tonnages 

of garden vegetables wen moving t o  San ~ r a n c i s c o . ' ~  A day's 

harvest was picked up by steamers i n  time t o  be landed a t  San 

Francisco the rollowing morning. 44 

Chinese and I t a l i a n  gardeners leased land t o  the e a s t  

of Antioch and along Old River f o r  $10 t o  $20 per acre- per 

year i n  the 1870's and 1880's.'5 Their produce was shipped 

t o  San Francisco o r  conswed i n  the short-lived Mount Diablo 

Range coal-mining comnunities or  Nortonville, Somersvil le,  

and ~ u d s o n v i l l e . ~ ~  This type of fatarming persisted in to  the 

early 1900'8, when large-scale land development companies 

improved old reclamations and added new acreage i o r  the 

42n~ardening i n  the ~ u l e 8 , "  m, June 9, 1877, P. 7. 

43~tockton Board of Trade, op. cit. ,  p. 38. 

441t,e Netherlands of America, " Stockton Evening Mail, 
San Joaquin Valley Development Edition, p. 21. 



production of potatoes, 

grain -47 

The garden crops 

onions, beets, a l f a l fa ,  beans, and 

harvested In January and February 

were asparagus, cabbage, carrots,  cauliflower, celery, l e t -  

tuce, green onions, radishes, spinach, turnips, and table  

beets. In  March and April, green peas, s t r i n g  beans, summer 

aquash, cucumbers, new potatoes, and new onions reached 

maturity. Bfter May and June, tomatoes, green corn, and 

other common sumer vegetables were harvested. 48 

The post-1923 truck crop dot maps (see Map Plate A, 

pocket) do not give an adequate picture of the ac t iv i ty  dia-  

t r ibut ion because the category i s  a catchall  wed by-the 

census taker  f o r  i r r igated vegetable crops which move i n t o  

cannery OF produce channels. (~omatoes, carrots,  cucumber8, 

radi8heS, let tuce,  and table beets a re  among the vegetables 

so grouped.) It Is probable tha t  most of the acreage shown 

f o r  1924, 1931, 1938, and 1945 contained tomatoes. A com- 

parison of the 1945 truck map bears th18 out. Except f o r  the 

southernmost San Joaquln River d i s t r i c t s ,  which were not 

reported before 1952, the 1945 and 1952 maps show similar  

d is t r ibut ion patterns. 

Tomatoes f o r  canning have been raised i n  the del ta  

over the past 40 or  more years.49 Canneries located a t  



Sacramento, Stockton, Tracy, and Manteca, and near San Jose 

and Oakland contract fo r  the crop. A l l  of the northern de l t a  

harvest and nearly a l l  south de l t a  production goes t o  the 

canneries. The distr ibution of the tomato acreage, however, 

is l e s s  a reflection of proximity t o  canneries than a ref lec-  

t ion  of the available area of suitable soi l .  

~ u l t i v a t i o n  techniques a r e  being refined constantiy. 

Since 1948 the practice of seeding the canning tomato crop 

d i rec t ly  i n t o  the f i e l d  has been followed. By 1954 about 

three-fif ths o r  the crop i n  Sacramento County was seeded.S0 

Dri l l ing  is  done i n  l a t e  March t o  l a t e  April. The proce- 

dure shortens the time between seeding and harvest by two  

months.'l Another practice which has v i r tual ly  ended the 

usefulness of cold or  hot frames for ra is ing seedlings has 

been the transplanting of young tomato plants rushed t o  the 

delta from the Imperial Valley by a i r  express. 52 

Tomatoea a re  planted on mineraS s o i l  rather than on 

peat (see Map Plate A, packet), Peat s o i l s  produce an ade- 

quate yield, about 17 tons per acre, but the crop matu~ea 

about two weeks l a t e r  than those crops planted on mineral 



I soi l .  The higher nitrogen content of peat s o i l  is a major 

delaying factor .  It I s  a common occurrence f o r  the or@nlo 
). / 

s o i l  crops t o  reach t h e i r  prlme a f t e r  the canneries a r e  shut 

down. Sometimes the l a t e  crop Is par t i a l ly  marketed i n  the 

East. This happens when f r o s t s  end production i n  the Eaat 

before the ear ly  Florida crop Is mature. 53 

Potatoes 



It is uncertain when 

garden crop t o  a f i e l d  crop 

believed t o  have s tar ted  In 

potatoes were transformed from a 

specialty, but the change 18 . 
the l a t e  1860's o r  ear ly  1870'8, 

when large-scale reclamations were begun. I n  the 1870'8 

Orand Island was already noted for  Its production of qua l i ty  

potatoes. Plantlngs were f a i r l y  extensive on other Sacra- 

mento River t r ac t s .  Some 2,000 acres were raised on Bouldin 

Island in 1878, and Andrus and Staten islands had large  

acreages.56 Although Chinese market gardeners were comon 

among the producers pr ior  t o  1878, they became numerous over 

the next two years when they came t o  the de l t a  t o  r a i s e  t h i s  

part icular  crop. Their harvest was so great tha t  the &n 

Francisco market was 'overwhelmed. ' I n  1880 prices dropped 

t o  a s  l i t t l e  a s  15 cents per sack before the g lut  was over- 

come .57 

Plantings were extensive, In  some cases en t i r e  i s lands  

being devoted t o  the one crop. About two-thirds of Tyler 

Island was planted t o  potatoes i n  1900, and 7,OOO of Vie- 
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I n  the 1900/1 season the  pasture^ of the Sargent-Barnhart 

Tract were planted i n  potatoes. Other d i s t r i c t s  with sub-. 

s t a n t i a l  potato acreages included Andrus, Twitchell, Brad- 

ford, and Staten islands (north-cen'tral del ta) ;  Union and 

Roberts islands and Reclamation Dis t r i c t  17 ( i n  the southern 

delta);  and the Brack, Sargent, Smith, and Boggs t r a c t s  o r  

the Mokelwnne t o  Calaveras r ive r  v ic in i ty  .59 Nevertheless, 

the estimated area of the following season's crop was no more 

than 18,000 acres. That year t8  harvest or some 2,000,000 

sacks, each worth $1 or  more delivered a t  the levee, was 

highly profltable60 (see Plate XIV, p. 933). Net returns or 

$60 or  more per acre created several fortunes of $75,000 and 

$100,000 almost overnight;61 t h i s  s tar ted  a rush t o  ra ise  

potatoes. Emphasis was placed on developing the highly pro- 

ductive virgln land which remained i n  the San Joaquin delta. 

I n  1902 about 28,000 acres of potatoes were planted i n  Saa 

Joapuln The older potato d i s t r i c t s  of the Sacra- 

mento declined i n  re la t ive  importance. The s o i l s  were dis-  

e a ~ e d ; ~ 3  an& a mid-planting season flood occurred on Braman 



PLATE XIV 
-- - 

A loading scene representative of the 
period before trucks and roads had supplanted 
water carriers. Photograph, taken on Victoria 
Island in  the early 1930'8, is of a scene then 
fast  disappearing. (Cosby photography) 



and Andrus islands. But the long-run cause of the diminish- 

ing emphasis on potatoes was asparagus, which was being 

planted intensively in  the Sacramento d i e t r i c t r .  

I n  1902 and 1903 p ro f i t s  per acre  remained a t  the 

1901 1eve1.64 By 1908/9 and 1910/11 there were about 35.000 

o r  40.000 acres of potatoes In  the delta.65 Some 40.000 t o  

50,000 acres were planted i n  1 9 1 5 , ~ ~  but between 1916 and 

1919 the spread had reverted t o  the  more nearly normal 30,000 

t o  40,000 acres. 67 

An early crop was planted i n  December, but the main 

crop was planted between March and June. The ea r ly  crop war 

harvested in May, and digging continued u n t i l  the end of the  

year. A s  a ru le  the  crop was sold before harvesting. Prices 

ranged from 30 cents t o  $3 per sack; $1 was about the aver- 

age. The sacked potatoes moved t o  landings where bargee o r  

f re igh te r s  picked them up f o r  the wholesale buyers (see 

64'potato orowera on Velvet,:: PRP. sept. , 1903. 
p. 151; "potatoes Yielding Heavily, m, June , 1902, 
P. 433. 

23 

% l l i f .  S ta te  iigrlc. Soc., Re o r t  f o r  the Year 1902 
(sacramentor 1910). pp. 55, 147, 17 .'lgg; i em.. Re o r t  
fo r  the Year 1910 (Sacramentoi i g l l j ,  pp. 7fi43,+20)1 
Report of the ~ a i i f o r n i a  Sta te  Board of Agriculture f o r  th? 
Year 1911 (Sacranientot 1912). pp. 286, 34gJ 361. 

66n~econnalssance so11 Survey of the Lower San Joapuin 
Valley, California, by J. W. Nelson e t  al. ,  i n  Field Opera- 
t ions  of the Bureau of Soils ,  1915 (seventeenth ReportL 
USDA, Bur. of Soi ls  (Washington: 1919), p. 2596. 

67~ox, loc. cit., p. 445; " Q O O ~  Potato Prices," Sixth  
Special Booster Edition of the Byron Times (1918), p. 113. 



335 

Plate =VJ p. 333). Deliveries were made t o  Stockton, San 
68 Francisco, and Sacramento #fra~ves. 

Among the potato wholesalers George Shima was noted a8 

an innovator of merchandising improvements. He was the first 

local  grower and shipper t o  adopt a trademark, a red bag. He 

is said t o  have been the f i r s t  t o  wash and grade potatoes 

before sacking them f o r  market. This a t tent ion t o  Improved 

appearance and product standards is  one of the reasons why 

Shlma was Interested i n  developing virgin peats; the s o i l  

produced a light-skinned potato i n  addit ion t o  yielding 

Shlma developed a remarkable f a c i l i t y  f o r  gauging 

profi table marketing aituatlona; the faculty gained hlm the  

nickhame "Potato ~ i n g "  i n  1906 o r  190'7 when he cornered much 

of the local  crop.TO 

The potato acreage has declined steadily from World 

Uar I t o  the present decade, chiefly the resu l t  of competi- 

t ion  from Idaho and ear ly  Kern County potatoes.71 Prom about 

7 per cent of the crop area In 1924, potatoes dropped t o  5 

per cent i n  1931J t o  3 per cent i n  1938, t o  2 per cent I n  

1945, and t o  1.8 per cent i n  1952, with l i t t l e  change since 

(see Table 4, pp. 316-17). 

*~roim, loc. cit. ,  pp. 15, 17. 



The potato area of the de l t a  is now confined t o  Bacon 

and McDonald Islands and several t r a c t s  t o  the north and eas t  

(see Map Plate B, pocket), which have contained the core of 

potato acreage over the past 50 The nearly complete 

devotion of one island t o  the crop, a c a n o n  practice i n  the 

ea r ly  1 9 0 0 ' ~ ~  had become unusual by the  ear ly  1930's when 

the maximum concentration i n  any t r a c t  rare ly  exceeded 50 t o  

55 per cent. By 1952, 31 per cent represented a heavy acre- 

age f o r  one island and, a s  ea r l i e r ,  few t r a c t s  had such a 

large  proportion of the land planted t o  potatoes. 

Retention of the crop on the limited basis of the 

present r e f l e c t s  the preference of operators and owner& as 

much a s  it does the su i t ab i l i ty  of the  peat s o i l  t o  Its cul- 

ture. The operators, some of whom a r e  owners, tend t o  be 

wholesale packers and shippers who produce and market pota- 

toes, celery, and onions, which mature a t  d i f ferent  times. 

thereby extending the operating season of the packing shed 

and keeping permanent employees occupied. A few operator8 

f n  the area  ra i se  the erne crops on a smaller scale. The 

customary rotat ion of operators with the d i f ierent  crop6 

brought onto the land has v i r tua l ly  ceased since World War 

11. Tenants and owner-operators i n  the potato areas tend 

The Early Rose and American Wonder var ie t ies  were 

favor i tes  among potato var ie t ies  raised un t i l  sopletFme before 

fZ~nterview with Ronald s . Baskett, Farm Advisor-. 
Field Crops, Agricultural Extension Service, san Joaquln 
County, Stockton, February 25, 1957. 



1894 when the Burbank replaced the Early ~ o s e . ~ 3  Today the 

Burbank and White Rose var ie t ies  a r e  most common. 74 

Production, which averages 350 Backs per acre, is 

maintained with comrnerclal f e r t i l i z e r s .  The potatoes-barley- 

beans rotat ion of 50 years ago has been replaced with a rota- 

t ion  which begins with potatoes, follows with f i e l d  corn t o  

obtain f u l l  utilization of the f e r t i l i z e r s  applied t o  the 

preceding crop, and ends with barley. me cycle is  renewed 

with potatoes. 75 

Beans 

Comparatively few data e x i s t  for  estimating the &el- 

ta la  acreage of dry edible beans. Thin cash mop ves one of 



13,000 acres  in  1899; 18,375 acres  In  WOO; and 24,720 ac res  

i n  1901.77 Before 1915 the bean area uas about 20,000 acrer .  

annually, but the acreage doubled i n  1916.78 Beans f l t t e d  I n  

well with the potato rotat ion and were In act ive  demand dur- 

ing the pre-World War I period. In  the 1920's and ear ly  

1930ta, when potato acreage declined, beans a l s o  loa t  ground, 

par t ly  because of the reduced need of beans i n  rotation, but 

principally a s  the result of a s h i f t  i n  consumer preferences. 

An aspect t o  the s i tuat ion which discourages bean 

growing today Is the tendency of some s o i l s  t o  become allea- 

l ine  with subirrigation, and a high Incidence of bean root  

r o t  .79 A few decades ago asparagus began replacing beam 

acreage; recently tomatoes, sugar beets, f i e l d  corn, milo, 

and a l f a l f a  have been taking over on the s o i l s  where beana 

were planted. 

. I n  modern delta farming beans occupy a minor place. 

The a rea l  decline of plantings is  outlined i n  the data 

appearing i n  Table 4, About 36,400 acres ware s e t  out i n  



delta,  representing about 0.5 per cent of the crop area, com- 

pared with 6 per cent twenty gears ear l ier .  

The 1924 dietr ibution map reveals large concentrations 

of beans i n  the Yolo Basin, the central  islands, Union I s l a d ,  

and the Fabian Tract (see Map Plate C, pocket). The Yolo 

Basin s o i l s  frequently remain wet un t l l  f a i r l y  l a t e  i n  the 

auamer, causing quick-growing beans t o  be preferred. I n  

recent years corn and milo have replaced beans there, a s  i s  

shown by comparing the 1952 bean and milo maps ( see Map 

Plate L, pocket). 

The variety of beans raised i n  the del ta  has dimin- 

ished since 50 years ago. Around 1900, lima, white, pink, 

beyo, red kidney, and blackeye pear were grown.80 The pinks, 

nhitea, and bayos were popular before World War I.*l I n  

recent years only the red kidney bean8 have been common. 

Production averages about 1,000 t o  1,200 pounds per acre.82 

The introduction of commercial asparagus t o  the Saora- 

mento Valley i s  a t t r ibuted t o  a e e t t l e r  who farmed 40 acres 



of the asparagus were being shipped from farms on the lower 

American ~ l v e r . ~ '  By 1880 enough of the crop was produced 

near Stockton t o  s t a r t  consignments t o  San Francisco produoe 

housesrS5 but important developments were taking place near 

Sacramento where farmers were making a net $100 t o  $175 per 

acre by 1894. since it was the most profitable fresh vege- 

table  raised, acreage expanded rapidly.86 The Capitol Pack- 

tng Company In Sacramento began canning asparagus i n  1882,87 

but not u n t i l  the process was improved ( a f t e r  1890) did the 

demand spur a s ignif icant  acreage expansion. 80 

Robert Hickmott, who had gained experience with aspar- 

agus a t  the Sacramento cannery, planted the crop on Bolrldln 

Island wher; he bbult a cannery i n  1 8 9 2 . ~ ~  Within tour year8 

h l s  asparagus f i e l d s  were extensive enough that  the early 

crop nas being shipped i n  carload lots.g0 H i s  canned product 

was well enough received t o  just ify erection o t  a second 

8 4 w ~ n  the Sacramento," SF B ~ l l e t i n ,  Dec. 23, l876. in a, s e t  w 3, p. 1062. 



cannery before 1 9 0 0 . ~ ~  A t  the turn  of the century there were 

3,000 acres of a sparays  on 6,000-acre Bouldin ~ s l a n d . ~ *  I n  

the following year the canneries operated from March 15 t o  

June 15, canning about 20 tons of asparagus a d a ~ . ~ 3  (See 

Map Plate D, pocket, f o r  asparagus dis t r ibut ion i n  1902.) 

Several other cannerles were opened In the d e l t a  

before 1904. As a rule, the companies owned much o r  the 

asparagus acreage. Hiclonott owed half  of Bouldin Island, 94 

while another 1,500 acres were owned by W. H. Metson and 

Associates who operated the Golden Sta te  Asparagus Canning 

Company. Golden State owned bearing acreage on Grand and 

Andrus islands, and operated canneries a t  both places; The 

California Fruit  Canners Association, operators of canneries 

a t  Sacramento and a t  Trask's Landing  orde den), were supplied 

fiom the Pierson Dis t r i c t  primarily. The California Aspara- 

gus Company operated on Jersey 1slarxl.95 

F r m  the point ~f view of the Independent growers, the  

erection of asparagus canneries wae a boon. In  1902 the can- 

neries paid up t o  $60 per ton f o r  the crop whhich had grossed 

911'san Joaquin County, " Callf. S ta te  Agrlc. Soc., 
Transactions D u r l n ~  the Year 1901 (Sacramento: 1903), P. 378. 

g2~osby, loc. c i t . ,  p. 33, x, March 25, 1900, p. 7. 

9 3 ~ . ,  pp. 61-62, E, June 12. 1901, p. 3. 



dis t r i c t s ;m but no canneries were bu i l t  u n t i l  the Empire 

Asparagus Company selected Middle River, a west-side Jones 

Tract landing, f o r  a s i t e  i n  1905. The expectation of suc- 

cess f o r  t h i s  enterprise, and f o r  a number of other produc- 

ers ,  was brightened by the 1904 flooding of 6,000 acres  of 

asparagus on Bouldin Island. With the m j o r  producing area 

out of operatio& other growers could prof i t  handsomely. 

Although the Sacramento d i s t r i c t s  did prosper, the asparagun 

yie lds  along Middle River were too low t o  be profi table t o  

the   producer^.^^ It was not u n t i l  1909-15 tha t  the islands 

west of Stockton were supporting profi table canneries a t  

Middle River, Holt , Orwood, Stockton, and ~ n t i o c h  .99 

9 6 " ~ s p a r a ~ u s  Brings stiff Prices," E, April 12, 
1902, p. 251. 

Wnsan Joaquin county, " Calif. S ta te  Agric. Soc., 
Transactions During the Year 1901, loc. o i t .  



Asparagus 

Asparagus production was well over 24,500,000 poundq 

I n  1905-6 and 27,750,000 pounds i n  1909-10. The average t o r  

the five-year period exceeded 21,600,000 pounds, which sug- 

gests  an area of 13,500 t o  21,QOO produelng acres. loo Most 

of the crop area remained i n  d i s t r i c t s  lying i n  the Sacra- 

mento River delta.  The planted area had expanded t o  about 

52,600 acres  in 1924 (see Map Plate D, pocket). By t h i s  tima 

such pioneer areas i n  ra is ing the  crop a s  the Pierson D i s -  

t r i c t ,  Grand, Twitchell, Andrus, Bouldin, and Jersey islands 

were past t h e i r  prime producing years. 

I n  the 1920's the poss ib i l i ty  of expanding the aspara- 

gus acreage within the older d i s t r i c t s  vias r e s t r i c t ed  by the 

limited ava i l ab i l i ty  of r e l a t ive ly  expensive orchard land.''' 

Cheaper land was obtained i n  the Yolo Basin d i s t r i c t s ,  on 

Tyler Island, and i n  the t r a c t s  t o  the eas t  of the Mokelme 

South Fork. I n  1931 plantings reached 69,500 acres. In 

1938, there were 66,600 acres  of asparagus; but Ryer Island 



World War XI. Through the 1930's crop expansion was rapid on 

Union, Coney, and Lower Roberts islands and on other older . 

reclaimed organic s o i l  areas i n  the San Joaquin part of the 

del ta ,  

Bg 1945, when there were 62,300 acres  of asparagus I n  

the t u l e  land, the older organic s o i l  d i s t r i c t s  or the Sari 

Joaquin del ta  had become the major producing area. Union, 

Victoria, and Loner Roberts islands and the Fabian, Clif ton 

Court, Byron, Wright, and Shima t r a c t s  had concentrations o r  

acreage. By the 1940's the older produolng areas along the  

Sacramento were giving up asparagus, and i n  1952 the crop had 

a l l  but disappeared. Reflecting the trend was the reduction 
.. 

of operating canneries near Walnut Grove, Isleton, and Rlo 

Vista f'rom 10 In 1929 t o  3 i n  1950, and none i n  1955 (see 

Plate XV, p. 345). ' Jersey and Bradford islands and the Webb 



PLATE XV 

I 
- I 

SacPamento River view t o  the  
north of I s l e ton  

The grain elevator ( t a l l  s t ructure  a t  
r ight) ,  bui l t  i n  1940, r e f l e c t s  an  emphasir 
i n  agriculture tha t  developed local ly  a f t e r  
the asparagus boom waned. Structure over- 
lying water i d  an old asparagus loading 
shed. Cupola marks location of an elevator 
which moved f re ight  from riverboat decks t o  
the mrehouse flour. Grand Island I s  on 
the l e f t  and Andrus Island on the  right. 



PLATE XVI 
- - 

A San Joaquin Delta asparagus ram 

The crop 1s permitted t o  go t o  fern a f t e s  
the spring harvest season. T h i s  Lower Jonea 
Tract land l a  l e s s  than minus f lve  'feet  i n  
elevation. To the right, on outer edge of 
We levee, l a  a wlllow and blackberry thicket. 
Windmill draws domeetic water from a well. 



The de l t a ' s  asparagus acreage has occupied from around 

15 t o  22 per cent of the t o t a l  cropland since 1924. When a t  

its prlme on given t r ac t s ,  asparagus comnonly occupies 

between 60 and 90 per cent of the t o t a l  t r a c t  area. (See 

Maps 18 and 19, pp. 348 and 349, f o r  crop dis t r ibut ion pat- 

t e rns  showing asparagus acreage beginning mjg and at it8 

prlme 0 9 5 g  on the San Joapuln Delta ~ o b a r t s  Island and 

Jones Tracts. ) 

The asparagus crop, chiefly the Palmetto and Colos8al 

variet ies,  is  harvested from mid-February u n t i l  the end of 

June o r  July. It becomes profitable i n  the th i rd  year a f t e r  

transplanting from hotbeds t o  the f ields.  Six t o  10 years of 

heavy yield a r e  normal on most t r ac t s ,  which m y  expect a 

commercial l i f e  of 12 years. Io2 Fusar iw w i l t  makes replant- 

ing lmpraoticable, although f o r  the past four o r  f ive  years 

some replanting following costly funigation has been tr ied.  

The r e s u l t s  a re  inconclutlivc .1°3 

Asparagus has high labor requirements. Continuous 

cult ivation is  necessary f o r  productlvn o r  the white aspara- 

gus i n  demand f o r  canning. Manpower requirements at harvest 

timc a r e  approximately one per acre. The laborers, usually 

Japanese, Chinese, and Hindus before World War I, went Over 



Map 18 

Source: County Agricultural Commissioner's 
Reports . 
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each f i e l d  daily.  104 

350 

Since the wag Fi l ip ino labor has domi- 

nated i n  the asparagus f ie lds ,  although Mexican nationals a r e  

numerous. 

Early season shipments of asparagus move t o  eastern 

markets by a i r  express, but the bulk of the green crop moves 

by r a i l .  Shipments a r e  made within 8 t o  12 hours of cut t ing 

the crop, usually on consignment from local  packers. Alter 

mid-April, when the eastern production becomes competitive, 

the local  harvest moves t o  the large and divers i f ied  c i t y  

canneries,1°5 the delta plants having shut down through the 

1940's and ear ly  1950's. Trucks haul the crop from f i e l d  

margins t o  packing houses and canneries. Forty or  more years 

ago the harvest moved by barge o r  r ive r  f r e igh te r  from land- 

ings on the r i v e r  t o  packing houses and railheads, canning 

centers, and t ransfer  points where San Francisco Bay freight- 

e r s  could pick it up. 106 



t a s t e s  a r e  turning away from the white canning asparague 

which was grown t o  advantage on the eas i ly  ridged peat so i l .  

Ridging or  heaping s o i l  over growing asparagus t o  keep the  

shoots white is  no longer a cul tura l  requirement t o  obtain 

premiwn prices; moreover, mineral s o i l s  yield 3,000 t o  4,000 

pounds per acre, which is comparable t o  peat s o i l  produc- 

tion. 107 

Celery 

The planting of 500 acres of celery in 1901 marked the  

s t a r t  of large-scale cropping of t h i s  product. Ear l i e r  i t  

had been grown on a truck-garden scale. lo' After 1901 indi- 

vidual planting8 of from 25 t o  several hundred acres were 

common, part icularly on Jersey and Woodward Islands and the 

Upper Jones ~ r a c t .  log Nevertheless, celery has alwage been 

a minor crop i n  the del ta  and t o t a l  acreage has remained 

small, usually occupying 1 t o  2 per cent of the cropland. As 

a rule, culture has been res t r lc ted  t o  peat areas, nhere 

blanching was fac i l i t a t ed  by the nature of the soi l .  Since 

1948 conaumer preference for  blanched celery has waned, and 

the p a t s  Are losing the i r  advantage over mineral so i l r .  

107Underhlll intervicn. 

'%an Joaquin County," Calif.  State Agric. Soc., 
Transactions During the Year 1901, loc, c i t .  



Because of the change i n  preference, s o i l  no longer 

has t o  be ridged around plants, with the resu l t  that  the . 

character is t ic  42- t o  46-inch row spacing f o r  blanched celery 

i s  disappearing. For economio reasons, the rows must be 

brought closer together; otherwise, the del ta  average yie ld  

of 400 t o  500 cra tes  per acre w i l l  prove unremunerative in 

the face of competition from the 1,000- t o  1,200-crate per 

acre production of the Salinas Valley. 110 

The a rea l  d is t r ibut ion of celery acreage is more o r  

l e s s  the same a s  f o r  potatoes and onions (see Map Plate B, 

pocket). Crops a r e  raised by the same operators so that  

packing sheds and employees w i l l  have a longer season o t  

ac t iv i ty .  Thus, during the mapped years, the Termlnous 

Tract and Bouldln Island have contained 36 t o  56 per cent of 

de l t a  celery acreage. A t  d i f ferent  times Grand, Andrus, 

Venice, and Staten islandsr and the Rind* Tract each have 

had 475 acres  or  more planted t o  celery. The crop has been 

raised sporadically and on a limlted scale i n  numerous other 

districts where peat and a l tered peat s o i l s  exist.  

Sugar Beet8 
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enterprise. In  1880 new operators contracted with fmIK?rS t o  

r a i se  about 500 acres of sugar beets, but tha t  enterprise 

f a i l ed  

I n  1897 there was a considerable amount of enthusiasm 

f o r  the crop. The owners of the  Carpuinez S t r a i t  sugar mi l l  

a t  Crockett contracted f o r  several hundred acres  of t e s t  

planting in the New Hope and Moss t r a c t s  (eas t  delta);  

another 2,600 acres were contracted t o r  I n  1899 on the 

~ a g l e e - ~ u r k e  property (south del ta) ;  and, 2,000 acres  were 

planted a t  New Hope i n  1900. The New Hope t e s t s  a re  known 

t o  have been disappointing, but the Naglee-Burke land had 

7,000 acres planted i n  1902. 'I4 Experimental plantings were 

made on the Pierson Tract, north of Walnut Grove, in 18971 

and there was t a l k  of planting a large  acreage on Lower 

Roberts and Union islands t o  supply a m i l l  that was going t o  

be erected near stockton. 'I5 In te res t  subsided, presupably 

because of the poor r e s u l t s  on the New Hope Tract. 

which the mi l l  owner had been famil iar  with i n  the M l r p ? s t .  
The plan did not prove feasible. "Sugar from Melons, 



Renewed in te res t  i n  sugar beets occurred about the 

time of World War I. The crop became part icularly a t t r ac t ive  

t o  farmers tho had access t o  r a i l  transportation. Refiners, 

anticipating continued expansion, ins ta l l ed  automatic loadlng 

platform8 a t  exiat ing r a i l  sidings. 11' The Spreckels Company 

plant a t  Manteca was the f i r s t  modern refinery t o  be s i tuated 

near the delta. l l7 In  1917 the Pacific Sugar Company erected 

a refinery on a newly dredged access channel north of Tracy. 

The factory, now owned by the Holly Sugar Company, was accea- 

s lb le  t o  a l l  d i s t r i c t 8  si tuated on navigable water. Sugar 

m i l l  operators chartered barges and launches t o  haul beets 

from the contract producers. By 1918 the radius of operation 

f a r  the Tracy plant included the Bethel Tract  (400 acres), 

Byron Tract (520 acres) ,  Fabian Tract (1,500 acres), and 

Naglee-Burke Tract (650 acres). Another 4,000 o r  5,000 acres  

of beets were contracted fo r  on valley plains s o i l s  within 

the recently developed i r r iga t ion  d i s t r i c t s  near Tracy, 

Bethany, Byron, and Brentwood. 118 

A north delta counterpart t o  the Manteca and Tracy 

sugar mi l ls  was established by the American Cryatal S w r  

CO~pany at Clarksburg around 1920. It encouraged development 

of sugar beets on the mineral s o i l s  along the Sacramento and 



i n  the Yolo Basin. Farmers who were looking f o r  a replace- 

ment crop f o r  beans considered t h i s  crop t o  be good f o r  

ro ta t ion and t o  be the most prori table one available. 119 

Successes registered on the Sacramento and Colunbia s o i l s  

prompted plantings on organic soi ls .  The resu l t s  on many 

of the peat t r a c t s  were unsatisfactory. Liming and 

burning the s o i l  improved yields t o  some extent,12' but the  

sugar content of the beets remained low, with the r e s u l t  t h a t  

plantings decreased i n  the organic soils .  122 

The dot maps ( ~ a p  Plate F, pocket) show the extension 

of sugar beet plantings onto peat lands that  occurred during 

the l a t e  1920'6 and i n  the early 1930's. The centra l  d e l t a  

islands and d i s t r i c t s  raised 2 per cent or  the crop i n  1924, 

20 per cent i n  1931, 38 per cent i n  1938, and 43 per cent  in 

,1945. A s  a rule, the acreage of sugar beets did not exceed 

30 o r  35 per cent or the gross area or  any d i s t r i c t .  Bacon 

and McDonald islands and Empire and King t r a c t s  have been the 

most consistent sugar beet producing areas. Slnce 1950 gov- .- 
ernment'acreage limitations, a nematode problem, and the low 

llgnsugar ~ e e t s , "  The  den o i  California . . . , River 
-I p. 45. 

1 2 0 ~ o s b ~ ,  Soi l  Survey of the Sacramento-San Joaquln 
Delta Area, p. 11. 



sugar content of beets raised on peat have resulted i n  the 

retirement of the crop from' the centra l  del ta  and other areas  

of organic so i l .  I n  1952 the centra l  islands accounted f o r  

only 2 per cent of the sugar acreage. 

For over 30 years sugar beets have been a steady crop 

on the mineral s o i l s  or Sacramento River and Yolo Basin dis-  

t r i c t s .  They have been l e s s  important on the mineral s o i l 8  

of the San Joaquin del ta  because of farmer in te res t  i n  such 

competitive crops as canning tomatoes and alfalfa,123 and 

because the ref in ing ccinpanies prefer t o  contract with oper- 

a t o r s  who a re  steady ra i se r s  of sugar beets, These annual 

contracts  have been f o r  between 20,000 and about 33,000 acres  

since 1924. Usually the crop occupies around 8 per cent of 

the t o t a l  del ta  crop area. 

The harvest is shipped by barge t o  Tracy and Clarks- 

burg, by r a i l  t o  Tracy and Manteca, and by truck t o  a l l  of 

the re i lner ies .  The harvest season or  t h i s  Februarg-to- 

April-planted crop runs from August u n t i l  December, o r  u n t i l  

the ra ins  make the f i e l d s  too wet i n  which t o  work. A small 

percentage of the crop is  harvested i n  March and April before 

the seed s t a l k  is  developed, thereby increasing the tonnage 

per acre and extending the operating period f o r  the m i l l s .  

However, the sugar content declines and the roots become 

123~nterview with W. C. Fleming, County Director, 
Agricultural Extension Service, San Joaquin County, Stockton, 
February 25, 1957. 



woody and harder t o  process if the harvest i s  delayed f o r  

long. 124 

Onions 

Onions, l ike  beans and potatoes, a r e  one of the prod- 

ucts nhich del ta  farmers have raised continuously a s  garden 

and f i e l d  crops since the 1850's and 1860'a. They were 

areal ly  l e s s  important than potato and bean acreage, but no 

certain information is  available about the extent of plant- 

ings u n t i l  1901, when over 2,000 acres were cult ivated I n  t h t  

delta.  125 I n  the peribd before World War I, from 2,000 t o  

4,000 acres were planted annually, usually on better-drained 

mlneral and mineral-organic aoils;126 l a t e  crops were the 

rule. lZI I n  the 1920ga and 19301s onions occupied between 

3,000 and 4,000 acres. Since then around 2,000 ac res  ha8 

been the normal planting. Less than 1 per cent of the t o t a l  

cropped area t s  planted i n  onlonr. 

Since 1924 onion fanning haa been localized i n  the 

Yolo Basin and on the reclamations between Terminour and 

Orwood t r a c t s  (see Map Plate 0, pocket). The f r iable ,  

124~nte~view with .D. D. Dickensen, Plant Breeder and 
Pathologist, Holly Sugar Compkny, Tracy, Feb . 25, 1957. 

125n~ Great Bean Meld, " E, Dec. 14, 1901, p. 374. 

126~oi, loo. cit. ,  p. 445; Nelson e t  al., loc. c i t e ,  
P* 2597 

Joaquin County Board of Supervisors, op. c i t . ,  
PP. 42-43. 



hunua-rich peats and l a m s  

of the shallow-rooted bulb 

d e l t a  crops, there must be 

potash. 128 

are  well suited t o  the developolent 

although, a s  with most of the 

f e r t i l i z a t i o n  with phosphates and 

Onions are  a speculative crop raised by the packer- 

operators and a truck crop raised f o r  the local  produce 

trade. The scale of operation varies accordingly. Roughly 

two-thirds of the onions a re  harvested aa an ear ly  crop, but 

the season can be a fa i lure  f o r  the large operators i f  com- 

peting Texas producer8 market the i r  crop a t  the same t h e .  129 

Tree Crops 

Modest plantings of f r u i t  t r ees  occurred wherever pio- 

neer s e t t l e r s  located. I n  somt areas, chiefly along the 

Sacramento River, the orchards proved t o  be 80 remunerative 

that a number of s e t t l e r s  shifted from general fanning to  

f r u i t  ranching. Orchards became numerous i n  the 1860'8. 

They contained a variety of trees, chiefly peach, apple, 

pear, nectarine, and plum. Occasional deecriptions of r a m  

operations and of the composition or  shipments t o  market cre- 

a t e  the impression that  peaches were the leading t r ee  crop, 

with apples and pears of lesser  importance. 130 



The corridors of natural  levee that  l i e  between 

Freeport-Clarksburg and Is le ton on the Sacramento have been 

covered by a more or l e s s  continuous s t r i p  of deciduous 

orchards since the l a t e  l860's. The heart of the f r u i t  dis- 

t r i c t  was the s i x  miles of bank land extending north and 

south from the head of Qrand Island. Walnut Qrove and Hood 

approximate the llmits of the d i s t r i c t  which i n  the 1870'8 

was described t o  be "without exception the best f o r  peachen 

In  California. "13' Plums and pears comprised another impor- 

t an t  segment of the orchard acreage. There were emaller 

plantings of apricots, cherries, r igs ,  nectarines, quince, 

t ab le  grapes, and apples i n  the some 2,000 acres of orchard 

tha t  comprised the r r u l t  belt. 132 

During the l a t e  1870's and i n  the 1880's growers were 

finding t h a t  the quali ty and quantity of stone f r u i t  y ie lds  

were declining. The trouble was at t r ibuted t o  the r i s e  of 

the seepage-fed water table  which resulted when a l luvla t ion 

elevated the bed of the Sacramento ~ 1 v e r . l ~ ~  Plowing and 

apples and pearsn i n  1860.   he pears were identlfiejj, a s  
Baldwins and russets. "vis i t  t o  a California Ranch, 
&@, Bug. m, 1860, i n  Set W 3, p. 1009. 

131~6ag, lo=. c i t e ,  pp. 339-40. 

3 ;  'A Fsult  Shlpplnf center," anon.. April l!. 
1877, i n  ES, s e t  w 19% 1, p. 504; The ~orthc-g Harvest, 
SF Bulletin, May 9, 1878, i n  BS, Set W 18:2, P. 271; Histo 
of Sacramento County, p. 2lg;Xprague and Atwell, 0 p . d  
P. 59. 

1 3 3 n ~  Whole Fru i t  Dis t r i c t  Nearly Ruined, * a, 
July 31, 1880, p. 68. 



standlng flood waters were contributing factors.  134 Although 

the. ea r ly  var ie t ies  remained profi table f o r  a long time,135. 

the composition of r iverside orchards changed because oper- 

a to r s  avoided replacement planting with stone f r u i t .  

Pears, par t icular ly  the Bar t l e t t  variety, began t o  

assume greater  r e l a t ive  importance among the t r ee  crops a s  

the stone-fruit t r e e s  were replaced. The pear t r ee  was bet- 

t e r  adapted t o  exlat ing edaphlc conditions than other decidu- 

ous f r u i t  t rees.  Besides, a national market developed strong 

demand f o r  t h i s  premim f r u i t .  Pears along with cherries, 

peaches, apricots,  and plums a l so  found good markets within 

the ~ t a t e . l 3 ~  

The ascendancy of pears a s  a commercial t r ee  crop In  

the de l t a  Is associated with the remarkable transformation 

tha t  came about i n  California f ru i t - r a i s ing  d i s t r i c t s  a f t e r  

the first transcontinental ra i l road was completed. To t h a t  

time the pioneer fruit ranchers were concerned about. the 

134' '~he Forthcaning Harvest," SF Bulletin, Mag 9, 
1878, i n  B& Set w 18:2, p. q l ;  "iiarvest Propsects, 
Bulletin, March 20, 1879, i n  B, Set W l8:2, p. 334. 

135~he main M r i e t i e s  of f r u i t  raised i n  the d i s t r i c t  
(1888) were: Red Astrechan, Bellflower, and Twenty-Ounce 
Pippin apples; Alexander, Early Hale, E a r l y  and Late Craw- 
ford, Susquehanna, Orange Cling, and Salway peaches; the 
Royal apricot;  Black Tartarian, Early Purple Quigne, and 
Rwal Ann cherries; the Bar t le t t ,  Beurre Clairgeau, Hardy, 
and Seckel pears; and Purple Duane. Bradshaw. Colunbia. 



poss ibi l i ty  of g lut t ing California with f r u i t .  Drying some 

of the crop f o r  sa le  i n  the East was t r ied ,  but high labor 

and freight  costs priced the product out of the eastern mar- 

ket. Shortly a f t e r  the ra i l road was completed, shipments of 

fresh frult moved east ,  but the first shipments were f a i l u r e s  

because of high f re ight  r a t e s  and delays In  t rans i t .  By 

1870, however, the Pacific Railroad carried 70 carloads of 

f r u l t  out of California. In  the next year 115 carloads, 

mostly pears and grapes, moved tonard the East on f a s t  

t rains,  and with l i t t l e  delay. Rates remained f a i r l y  high, 

but the f r u i t  arrived i n  suff ic ient ly  good condition t o  pay 

the costs. 

Bart let t ,  Winter Nelis, and Seckel pears were verg 

popular and, even before 1876, Chicago and New York connnis- 

sion houses had agents i n  California t o  buy the crop from 

such areas a s  the delta. The pears shipped well on the 

transcontinental t r ip .  After refrigerated car service began 

i n  1875, many other l eas  hardy California f r u i t  va r i e t i e s  

a l so  entered the flow or  shipnents t o  the East. In 
- Bart le t t  pear ra laera  on the Sacramento had a premium 

ear ly  f r u i t  which was 1 m  such demand that  buyers were wil l ing 

t o  pick, pack, and transport i t  a t  the i r  own expense. I n  

such clrchnstances a good orchard i n  a good year netted $200 
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o r  more per acre i n  the 189~*s.138 Several Instances of $200 

t o  $350 per acre returns a re  reported f o r  1906 i n  the vicin- 

i t y  between Courtland and Walnut Grove; i n  the 1920's per 

acre p r o f i t s  of $500 to  #1,000 a r e  d e ~ . c r i b e d . ~ ~ ~  ~rom the 

outset  of f r u i t  raising, the natural  levee lands were desir-  

able. These properties with the lowest water table i n  the 

de l t a  were retained by the pioneer families which valued their 

holdings so highly . tha t  it nas "impossible t o  buy an a ~ r e . ~ l U  

Individual orchards of the 1870ta did not exceed 60 o r  

80 acres; the average breadth of the t r e e  s t r i p s  extended up 

t o  about 250 fee t  away from the river.14' Within the next 

two decades orchards of 100 or more acres  became common. 

138~acramento County and I ts  ~esources ,  p. 34. 

l 3 9 " ~ i g  Returns from Bar t le t t s ,  I' g, 2ec. 8, 1906, 
p. 364; "Delta of Sacramento and San Joaquin, The Eden of 
California . . . , River News, p. 57. 

W~acrarnento  county and ~ t s  Re.source~, p. 42. sev- 
era1 instances of 1,000 per acre offers  being refused by 
owners f o r  orchard'land a re  noted i n  one 1878 source. 'Dire 
Disaster," SF Chronicle, Feb. 24, 1878, i n  &, Set Y 34. 
p. 121. 

141"~p the Sacramento," SF Call, bct. 16, 18n .  i n  s, 
Set W 3, p. 1064. As an example of the place that  the 
orchard held i n  a farm operation during the 1870ts, one 640- 
acre property near Courtland had 60 acres i n  f r u i t  along the 
r i v e r  which yielded a gross of $5,000 t o  $10,000 per annrrm. 
In  contrast, the r e s t  of the farm grossed $3,000 on the sa le  
of butter ,  ca t t le ,  and a l fa l fa  seed. Forty cows were main- 
tained, and a dozen or  so c a t t l e  were sold . for  beef each 
year. I n  the orchard there were 7 acres  of pears, 15 of 
Muscat and Black Hamburg grapes, and 38 of apples, apricots, 
cherries,  plums, peaches, and f igs .  The remainder of the 
farm included 380 acres of pasture and hay land and 200 acres  
of backsuamp. Labor was performed by 6 t o  10 full-time 
Chinese who earned $28 to-$30 per month without board. The 
hands were doubled during the f r u i t  harvest. Cone, Two Years 
i n  California, p$. 138-40. 



While the t r ees  usually occupied l e s s  than 15 per cent of the 

a rea  of larger farm uni ts  in the e a r l i e r  period, a s  much a s  

60 per cent of a large property might be devoted t o  orchards 

In  the 1890's. 14 2 

A t  l eas t  a s  f a r  a s  the large operators were concerned, 

the combination of f r u i t  and commercial l ivestock was common. 

Ca t t l e  (chiefly Devona and ~urhams) , horses, and probably 

swine were kept by a l l  ranchers t o  meet domestic requirements 

and provide some income. (Pla te  XVII, p. 364, shows repre- 

senta t ive  farm scenes.) Large and small farm uni t s  a l eo  

devoted land t o  such crops a s  wheat, barley, buckwheat, 

a l f a l f a ,  potatoes, sweet potatoes, beans, and squash. 143 

The provision that  was made f o r  farm labor in the 

1870's and thereafter  i s  uncertain, but It is  l i k e l y  tha t  

the  orchards and the stock on large  places were cared f o r  

by permanent employees. Some orchards were managed on 

shares. 144 

I n  1885 the orchard area along the Sacramento com- 

prised about 6,000 acres. There were 2,000 ac res  of f r u i t  

t r e e s  between Walnut Qrove and the head of Randall Island, 

3,000 'on Orand Island, 600 on h d r u s  Island, and 300 acres  

1 4 2 ~ i s t o r ~  of Sacramento Count , pp. 258, 260, 262; 
Sacramento Cowty and I t s  Resources, gp. 42-44, 184, 186, . 

lh3=., PP. 42-44, 46. P1, 186, 192; "Domnthe 
River, " Bee,, Nov. 5, 1875, i n  Bs, Set W 5, P. 1870; Miles 
of m c h a x  z, April 10, 1886, p. 348. 

1 4 4 ~ ~  Call, nd . ,  i n  No. 21, p. 276. 





on Tyler Island. 145 Lesser acreages were planted on the 

other islands and mainland d i s t r i c t s  i n  the vicinity. 

Each orchard had a frame shed near the r ive r  landing 

where grading and packing were done. River freighters picked 

up the f r u i t  daily during the harvest season, moving the crop 

t o  Sacramento, whence it was shipped East by refrigerated 

car, or  t o  San Francisco, where the iruit was marketed 

through r e t a i l  outlets .  146 

Orchards were scattered along the periphery of Roberts 

Island and Reclamation Dis t r i c t  17 i n  the 1 8 7 0 ' ~ ~  and 10,000 

fruit and nut t rees  were planted on Union Island i n  1879; u7 

but the San Joaquin River orchards did not prosper. A com- 

paratively high water table  In  spring and early summer prob- 

ably had a good deal t o  do with it, although poor management 

practices a r e  ascribed t o  the "c i t izens  of foreign bi r th"  who 

famed much of the orchard land. They "almost invariably" 

raised 'cabbages, potatoes, onions, strawberries, and other . 

crops between the trees.  The frequent i r r igat ion required by 

the steady &cession of crops harmed both the t rees  and 

t h e i r  f r u i t .  The suscept ib i l i ty  of the San Joaquin orchards 

t o  a t t ack  by t ree  borers was a t t r ibu ted  t o  high pruning done 

145''~eclamation of Marsh Lands i n  California, E, 
May 30, 1885, p. 510. 

1 4 6 r ~ r u i t  Notes," E, July 11, 1885, p. 25; Sacra- 
mento and I t s  Resources, pp. 43, 185-86; "Report of A. T. J. 
Reynolds, " loc . c i t  . 

147''~hrough San Joaquin county, " SF Bullet In, 
March 29s 1879, i n  Set W 4, p. 1503. 



t o  f a c i l i t a t e  row crop farming. 148 In  1900 and 1901, while a 

blight  was vir tual ly  wiping out San Joaquin Valley pear 

orchards, island f r u i t  producers protested against the for- 

eign growers, many of whom were I t a l i a n ,  who refused t o  spray 

because of the expense.lSg By 1913 only small remnants of 

deciduous orchards survived i n  the San Joaquin delta. 150 

Pear bllght a lso  damaged Sacramento River orchards In 

the decade before World War I. New planting8 were estab- 

lished on res i s t an t  Japanese stock but were not satisfactory. 

The matured crops developed "black end," a discoloration of 

the f r u i t ,  a t t r ibuted t o  the high water table. Many or the 

orchards containing Japanese rootstock mre cut down during 

the 19Z01s and 1930's; old orchards of a l l  f r u i t  var ie t ies  

grown local ly  were a lso  taken out with no compensating 

increase i n  new plantinga. A s  a rule,  old orchards were not 

replaced with the same f r u i t  var ie t ies ,  because the new gsn- 

erat ion lacked ~ i ~ o r . l 5 ~  Also there was l i t t l e  fresh land 

'l8w. H. Robins~n,~~"Report of the San Joaquin County 
Horticultural Commission, Third Biennial Report of the S ta te  
Board of Horticulture . . . , p. 272. 

149~osby, "Delta History Notes," p. 40, E, Nov. 7, 
1901; S. W. Shear, Economic Aspects of the Pear Industr , 
unlv. of ca l i f . ,  College of Agriculture Agricultural E&erl -  
ment Station, ~ u l l .  452 ( ~ e r k e l e y ,  19281, p. 29. 

lS0san Joaquln County Board o r  Supervisors, OP. cit., 
P. 47. 

15'pear Orowlng In Dhe Pacific Coast States,  by C. F. 
Kinman and J. R. Magness, USDA, Farmers' Bull. No. 1739 
(rev. ed.; Washington: 1949). D. 21; interview with John F. 
Wilcox, Brannan Island, AG;-28, 1955. 



available f o r  planting, and tha t  was acquired by asparague 

growers. The depression, competition from younger California 

pear areas, and the passing of the early generations of 

orchard owners probably hastened the d r i f t  away from pears. 

The younger generatione tended t o  be absentee owners. 

The orchard area diminished from 16,500 acres in 1924 

t o  10,400 acres i n  1931, t o  5,800 acres i n  1938, and t o  4,900 

acres i n  1945, when the trend was arrested (see Map Plate H, 

pocket). I n  1952 there were 4,900 acres of f r u i t  t r ees  In  

the delta;  new plantings on a modest scale a r e  being made i n  

the Sacramento River d i s t r i c t 8  (see Plate XVIII, p. 368). 

Although there a re  some apple, cherry, peach, and plum 

t r e e s  i n  the northern part  of the Sacramento fruit d i s t r i c t ,  

the Bar t l e t t  pear completely dominates the orchard industry. 

Other fruits do not compete well with the profi table pear nor 

with the products of other deciduous f r u i t  areas.152 Well 

over nine-tenths of the f r u i t  area produces the famed dessert  

and canning pear. ( ~ e l t a  pears usually a r e  the first t o  

ripen I n  ~ a l i f o r n i a . )  The six-week eastern shipping season 

normally begins in  l a t e  June or ear ly  July. Polloning the 

dessert-pear shipping season, most of t h e  f r u i t  is trucked t o  

cold-storage plants and canneries in  Sacramento, Stockton, 

and the San Pranciaco Bay Area. 

The average orchard today i s  an owner-operated uni t  of 

50 acres, although some a re  sharecropped f o r  a 40 o r  50 per 

152~ohn Spurlock interview, July 12, 1955, and l e t t e r  
t o  t h i s  writer, April 30, 1957. 



PLATE XVIII 

View t o  the northwest through a young 
riverside orchard on upper Andrus Island. 
Alfalfa occuples much or lower land. The 
Sacramento River levee I s  visible i n  the 
distance. 



cent payment, and some a re  managed by salaried personnel. 

There a r e  a number of 20- t o  30-acre operations, several 90 t o  

100 acres, and two o r  three of 200 acres. I n  most cases the 

orchard I s  part  of a property tha t  a l so  includes f i e l d  crop 

land. (Map 20, p. 370, shows a representative d is t r ibut ion 

of orchard and other crops i n  1952-) A representative 

orchard-field crop operation includes 45 acres of pears. 28 

acres  of barley, 38 acres of corn, and 60 acres of tomatoes. 

Before World War I1 the f r u i t  was harvested by Chi- 

nese, Japanese, and some Fi l ip lno laborers; the l a t t e r  

became l e s s  numerous a s  the asparagus industry, the i r  chief 

in te res t ,  moved i n t o  the San Joaquin del ta-  Mexican nation- 

a l s  have been added t o  the labor force i n  recent years. The 

Mexicans a r e  housed i n  local  camps; otherwise the pre-World 

War I1 custom of housing native-born labor i n  ranch camps 

has been given up by a l l  but the larges t  operators. 153 AS a 

resu l t ,  farm labor has l i t t l e , o r  no di rec t  contact with the 

landowners. The labor contractor is the intermediary who 

rec ru i t s  h i s  hands i n  Sacramento, Stockton, and i n  the Chi- 

nese community of San Francisco. 

Relations of tenants o r  managers and owners a re  cor- 

d i a l  and stable. I n  some cases the relationship involves 

second and th i rd  generation associations; resident owners a r e  

more ap t  t o  take a d i rec t  In teres t  i n  the tenant's perform- 

ance. 

153uilcox and spurlock interviews. 
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Orchards are  Irr igated two t o  four times per season. 

Check i r r iga t ion  i s  comon, but sprinkling I s  gaining popu- 

l a r i t y  because of savings i n  labor and the improve~mnts i n  

water management. Sprinkling does not r a i se  the water table,  

nor does it fos te r  s a l t  accumulation, a s  check i m i g a t i o n  and 

subirrigation do. 

O f  the minor crops that  received sustained a t t en t ion  

i n  the  de l t a  i n  the early years, chicory was the most highly 

localized. A small acreage was raised downstream iron SWra- 

mento and Washington (West Sacramento) between 1860 and 

1 8 8 0 . ~ ~ ~  Between 1872 and World War I a l a rge r  acreage wacl 

raised on mineral s o i l s  i n  Reclamation D i s t r i c t  17 and on 

Roberts Island. The Southern crop area was located e n t i r e l y  

lrithin a few miles of a m i l l  located on the r i g h t  bank of the 

San Joaquin about eight  miles southwest of stockton.'% 

I n  the 1870ts, when a l l  of the production was t o  the' 

eas t  of the river, between 200 and 500 acres  were bar- 

'55spraw and Atwell, op. c ~ . .  pp. 152-53. 

lS6m Il lus t ra ted  Hiato 01 san JW uin count , 
433-34;  an soaqu n ~ o u n t y % a r  of s u p ~ r v i s o r s ,  5 . 

P-  69; 'The C h i & y  !rJnduy.try~PRP, Dee. 14, 1 8 7 3  
73; " ~ h i c o r y  Crop, PJ3P, Sept. 751895, p. 146. 

157"~he Chicory ~ndust ry ,  B, Dee. 14. l.078, 9. 373. 

00958 
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planted of t h i s  coffee additive. Cultivation had v i r tua l ly  

ceased before World War I, the resu l t  of a disappearing mar- 

ket among the San Francisco coffee roasters,  foreign competi- 

tion, and the 1911 flood. 15' Vegetables and a l f a l f a  have 

replaced it. 

Seed Cropa 

Seed crops likewise have been of l i t t l e  importance, 

although a l fa l fa ,  onion, and table vegetable seeds have been 

propagated f o r  sa le  a s  planting material. Weed control and 

other coats a r e  too high t o  jus t i fy  cult ivation of crops t o  

produce seeds f o r  planting except when highly favorable 

prices prevail  a s  during and r igh t  a f t e r  World War X I .  In 

the l a s t  few years sunflowers and safflowers have been ra ised 

f o r  feed o r  f o r  indust r ia l  marketa. 

Sunflower seeds of the va r i e t i e s  used f o r  cage bird' 

feed have been raised on contract with comnercial seed com- 

panies159 t o  the southeast of the delta,  in the Manteca 

vicinity,  a t  l eas t  since 1913.160 The dis t r ibut ion pat tern  

f o r  1952 appears t o  r e f l ec t  a diffusion of contract opera- 

t ions i n t o  the southern del ta  from the lrlanteca area (see  Map 

158"~an Joasuin ~ o u n t s .  " Calif. S ta te  Amic. Soc.. - - 
Report f o r  the year 1906, p. 1691 San Joaquin Eountx m a i d  
of Supervisors, OP. cit . ,  p. 28. 

l 5 9 ~ .  F. Knowles, Shall  I Grow Sunflowers?, Unlv. of 
Calif., College of Agricdture,  Agricultural Extension 
Service fi. 1950J. p. 3. 

%an Joapuln County Board of Supervisors, OP. c i t  ., 
P* 53. 



Plate J, pocket). Because acreages tend t o  be small and 

because the contracts are  made with the same operators year 

a f t e r  year, there is not much dispersion t o  the pattern. The 

plants do p a r t i c u l a ~ l y  well on alkali-free so l l a  of l igh t  

texture. The cul tura l  requirements of t h i s  E w e r  crop a r e  

similar  t o  those of f i e l d  corn. 16' Like corn, sunflowers 

a r e  f a i r  weed competitors. They a r e  about a s  profi table t o  

r a i se  a s  the corn. 162 

Safflower was introduced t o  California a s  a cash 

crop i n  1948-49. By 1952, 5,000 acres were planted i n  the 

del ta  (see Map Plate J, pocket). This wlnter- o r  sprlng- 

seeded annual i s  a poor weed competitor i n  the ear ly  stage 

of growth, and f o r  that  reason it i s  not planted i n  the peat 

soi ls .  Weed control is  eas ier  i n  the mineral soi ls .  The 

plant matures a month or s ix  weeks a f t e r  barley. It is not 

included i n  a double-cropping system; but it may be substi- 

tuted f o r  wheat or  barley i n  rotation. 

O i l  seed processors a re  interested i n  safflower 

because it yields an o i l  tha t  is colorless and does not yel- 

low with age. The paint and varnish industries a r e  the 

principal safflower o i l  conamera. 163 

1 6 1 ~ .  F. Knowles and L. L. ~ a v i s ,  sunilowere AS a 
Field Cro , Univ. of Calif., College of Agriculture, Agrlcul- 
d n s i o n  service fie 1 9 5 g B  p. 5.  

1 6 3 ~ .  F, Knowles and L. L. Davis, safflower, a New 011 m, Univ. of Calif., College of Agriculture, Agricultural 
Extension Service (1951)r pp. 3# 4, 6. 7. 



Miscellaneoue Crops 

A variety of other crops introduced by speculators and 

faXmr8 in to  the del ta  have not succeeded conimercially. A t  

one time o r  another, ramie, jute, hemp, cotton, sugar cane, 

r ice ,  cranberries, broom corn, mulberry trees,  peppermint, 

and spearmint have been planted. 164 1n the case of sugar 

cane the federal  government operated experimental p lots  on 

Union Island i n  1894. some sugar cane was planted i n  the 

Terminous vic ln i ty  i n  the following year. Hemp was raised 

on up t o  400 acres of Ryer Island i n  1900/1 and 1903; it war 

allowed t o  r e t  i n  the f ie lds .  165 

Feed Crops 

Wheat was the principal grain rai5ed i n  the Central 

Valley u n t i l  about the first decade of the present century. 

16')~ide Land Reclamation Co. (1869), o . cit., p. 
" ~ e p o r t  of the State Board of Agriculture t o h a n d  188 ' 
Calif. S ta te  Agric. Soc., Transactions During the Y a w 8  1866 
and 1869 (Sacramento: 1870 , *. 16; Henry G. Lan ey ed.), 
The Pacific Coast Almanac 2nd Year Book of Facts?or i868 

1651'~ugar Cane," PRP, March 23, 1895, p. 178; "Report 
i rom the Second ~ l s t r i c t ~ ~ i c u l t u r a l  A s ~ ~ c i a t i O f f ,  Composed 
of the Courlty of San Joaquin, f o r  the Year 1894, Callr.  
S ta te  Agric. Soc., Transactions During the Year 18 4 (sacra- 
mentor 1895), p. 239; %emp Gmwn Down the p v e r ,  "'PRP. 
May 25, 1901, P. 327; "Large Field of Hemp, m, S-. 5, 
1903, P a  151. 



Its cul t ivat ion was begun i n  the de l t a  v ic in i ty  on land owned 

by Sutter ,  Weber, March, and Bidwell. Cultivation rras in ter -  

rupted br ief ly  by the f i r s t  rush t o  the gold placers but a s  

soon a s  the new s e t t l e r s  came t o  the de l t a  and del ta  margin 

the  cereal  crop was planted again. 

By the 1870's and 1880's wheat was a major compercial 

crop. In  the 1870'8 a r a t i o  of f ive  or s i x  t o  one is sug- 

gested 'as the  relat ionship of wheat t o  barley. The estimate 

is based on three pieces of evidence: i n  1874, 11,000 acres  

of wheat and 2,000 acres of barley were planted on Grand and 

Sherman islands. A Roberts Island farm had 60 acres of 

wheat t o  10 of barley i n  1877; a l s o  i n  1877, a farm i n  the 

Reclamation Dis t r i c t  17 had 250 acres  of wheat and 50 acres  

of b a ~ 1 e y . l ~ ~  About 50,000 acres  of' wheat and barley were 

farmed during the 1880's i n  reclaimed d i s t r i c t s  south of the 

Mokelumne and eas t  of Old River. Perhaps another 25,000 

acres were planted i n  other par ts  of the delta.167 

Barley was raised extensively in the 1890's; a f t e r  the 

decade 1900-10, the acreage superseded that of wheat. By 

166~ddress of J. A. Ho~mer.~loc. cl t . ;  "A Tule Und 
Parn~," SWI, Maroh 24, 18 , p. 7; 'A Ride through the Tule 
~ o u n t r y F & ,  Sept. 1, 

167~he  f i r s t  estimate l a  based on production and acre- 
age data reported in the sources l i s t e d  below. The second 
estimate is based on assumptions of: area reclaimed and crop 
in teres ts .  "Down Among the Tules, SF Bulletin, Peb. 23, 
1880, i n  BSj Set W 4, p. 1511; "Harvesting on.Roberts ~sland," 
PRP, Aug. l!, 1880, p. 101; "~eclamation of Marsh Lands In 
FZifornia ,  PRPj my 30, 1885, p. 510; An I l lus t ra ted  HIS- 
t o r s  of San ~ G u i n  County, p.. 553. 

168~niOn Island, prominent among wheat-raising dis-  
t r i c t s  i n  the 1870's and 1880 ' s~  was largely planted I n  
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1911 barley me the main winter grain crop.169 The 1916 crop 

occupied about 120,000 acres,'7O and In 1919, 97,000 acres  

were raised.'7' The acreages approximate the extent of 

planting8 tha t  have prevailed since 1931. Barley now oocu- 

pies 90 per cent or  more of the peat land planted t o  winter 

grain. 172 For the delta a s  a whole, perhaps 75 per cent of 

the winter grain land is  d r i l l e d  t o  birley. A minor acreage 

of the small grains is  harvested f o r  hay when the crop is  

excessively weedy. In  1931 there were 91,000 acres  of barley 

and wheat (see Table 4, pp. 316-17). In selected subsequent 

years the winter crops occupled 115,000 (1938), 117,000 

(1945), and 90,500 (1952) acres. The acreages represent 25 

t o  35 per cent of the del ta  crop land (see Map Plate KD 

pocket). 

A s  a rule, wheat and barley have been planted i n  

December and January and harvested i n  June and July. Plant- 

ing Immediately a f t e r  a potato o r  sugar beet harvest haa been 

comon practice. Oats, never of any r e a l  Importance, may be 

planted In January or  February on land suitable f o r  the other 

barley by the 1902/3 crop season. Coaby, ' ~ e l t a  History 
Notes, p. 91, gg, July 3, 1903, p. 3. 

l 6 g n ~ h e  Netherlands of America," Stockton Eveninq 
Mail. San Joaquin Valley Development Edition, pp. 20-21. 

170~oxD loc. c f t .  

l 7 l ~ e o r g e  S. Nickerson, " ~ i s ~ u s s l ~ n ~ "  DWR ~ u l l  NO. 3, 
. P* 99. 

1721nterview with Alan Carlton, Coordinator, Univer- 
s i t y  of California Peat s o i l  conservation and Dust Ab+3tim?ntD 
Feb. 25, 1957. 



small grains. Another minor crop, buckwheat, was planted i n  

the seventies a s  a l a t e  season crop a f t e r  flooding. It was 

sown a s  l a t e  a s  August. Barley a l so  functioned a s  a l a t e  

season crop It s t a r t ed  before ~ u ~ u s t . ~ 7 3  

The nature of small grain farming has a l tered consld- 

erably since 1870. The change has been toward reducing the  

number of times the crop I s  handled, shortening the harvest 

season, and increasing the r a t i o  of land t o  hands employed. 

I n  the 1870 ' s~  when 100 acres was the optimum area tha t  two 

men and two good horses could harvest, the reaped grain ma 

bound and stacked In  p i l e s  which, by August, were dispersed 

a l l  over a given island. Threshing of barley, the e a r l i e r  

crop, progressed a s  wheat was harvested. Wheat stacks were 

s t i l l  being threshed a s  l a t e  a s  October, a s i tuat ion which 

sometimes resulted In  crop lnjury o r  loss  a s  a r e su l t  of 

early rains. 174 Thirty years l a t e r  the ' s tacks  had almost 

disappeared because combine harvesters, powered by horse o r  

t rac t lon engines, enabled ranchers t o  cut, thresh, and sack 

the grain i n  one operation. 

173"L€tte Crops f o r  the Overflowed I.andsJu Bee, 
March 27, 1878, Itin Sacramento River Floods of 1 8 7 E n d  1881, 
not paginated; Crops on Sherman Is and," SF Bulletin, 
May 21. 18% In  BS, s e t  w 18r1, p.ll47; SF Ca 1, n. . i n  
BLS, NO- 21. P. QT; "The Flooded Regions. " SP1AltaJaFeb. 2:. 
TgiT8, i n  E, s e t  w 34, p. 123; The Netherlands of America, 
Stockton Evening Mail, San Joaquln Valley Development Edl- *, p. 20; Spurlock interview. 

V4~rowne, " R e c l a ~ t l o n  and I r r igat ion,  " loc. c l t  ., 
p. 400;    her man Islzpd, SF Alta, Aug.  10, 1874, p ;n, Set W 18:l P. 162; Harvestin on Ro;erts Island, PRP, 
Aug. 14, 1680. P. 101; Cosby, 'tiotes. B, Oct. 10,1882. 
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I n  the ea r ly  190O1e the smaller horse-drawn gra in  com- 

bines were a p t  t o  be owner-operated on small holdings. On 

l a r g e r  ranches owner-operated o r  contractor-owned t r a c t i o n  

engines were the rule.175 The acreage covered per day varied. 

with t he  land and the equipment; however, i n  about two days a 

cren was capable of handling the  work which 30 years e a r l i e r  

two men had required a l l  aeaeon t o  accwpllsh.  Today an 

operator,  on h i s  o m  self-propelled, i n t e rna l  combustion com- 

bine, harvests  and threshes gra in  from about a s  much land p e r  

day a s  t he  crew could do 50 years  ago. He usual ly completes 

the  harvest  before mid-July. Contract harvesting is now of 

l i t t l e  o r  no s ignif icance.  I n  e i t h e r  case, the gra in  l eaves  

the  f i e l d  i n  bulk. Sacks have not been used since t he  

1940' a. 

a r l e y  and wheat y ie lds  i n  t he  de l t a  average a t h i r d  

o r  two-thirds higher than on dry-farmed s o i l s  of the sandier  

val ley p l a i n s . l n  The d e l t a  record is about three tona of 

barley and two tons of wheat per  acre;178 normally one-half 

175~ravel ing  harvester  groups included an  engineer, a 
crew of e ight ,  a cook, and a messenger. Besides the  har- 
vester ,  t he  r o l l i n g  s tock consis ted of a horse-dram water 
tender and coal  ca r t ,  a straw wagon, and a commissariat. The 
harvest ing team ras paid a t  t he  r a t e  of 14 t o  17 cents  per  
100- t o  125-pound sack of grain harvested. N. A. Cobb, The 
~ a l i i o r n i a  Wheat Industry, New south wales, Dept. oi- ~g r i c i i -  
t w e ,  Mlec. Pub. No. 519 (~ydneyr  1901). pp. 16, 19-21. 

176~ta tement  regarding sacking or gra in  based on 
Brown interview. 

'nstockton Board of Trade, op. cit., p. 72; Cone, 
OP-  c i t e ,  PP. 112-13; Carlton interview. 

178~pur10c k interview. 



t o  two-thirds of these tonnages i s  the yield. Production 

records run about 1,200 p o ~ d s  per acre above what they were 

40 or  more years ago; the normal crops are  around 600 pounds 

heavier per acre 

L i t t l e  variation i n  production occurs from year t o  

year o r  from one s o i l  t o  another. Such a s  does occur usually 

r e f l e c t s  the available supply of f e r t i l i z e r  i n  the soi l ,  

e i the r  f reshly  applied or  l e f t  over a f t e r  the preceding 

crop's requirements have been met. For example, grains a r e  . 

raised on the f e r t i l i z e r  residue l e f t  a f t e r  sugar beets o r  

potatoes. Unlike the valley plains, there 18 no significant  

re la t ionship  between yield and precipitat ion.  I n  the delta,  

barley and wheat a r e  not irr igated;  but it is  customary t o  

maintain the water table  t o  within two and a half o r  three 

f e e t  of the  s o i l  surface un t i l  the first of June. The water 

table  18 lowered f o r  about two weeks pr ior  t o  h a r v e s t ~ n g . ~ ~  

I n  sp i t e  of good yields, there a re  some shortcoming8 

t o  ra i s ing  winter grain In the delta. Wheat and barley 

develop such rank-growing stems tha t  lodging must be 

expected. The former practice of grazing sheep on the 

sprouting crop t o  re tard  heavy growth i s  unusual today. 

How the tendency is  t o  delay planting u n t i l  February o r  

March, par t icular ly  on peat. I n  addition t o  cur ta i l ing 

179"~rops on Sherman Island," SF Bulletin, May 21, 
1871, i n  BS, Set w 18:1, p. 147; Address of J. A. Homer, 
loc. c i t . ;  Sacramento Count and Its Resources, p. 48; 

Board of Trade, lo:. c i t .  

lsOBaskett and Spurlock lntarvieua. 



straw growth, the delay reduces the incidence of leaf  dis-  

eases. 18' The wheat has tended t o  be darker than the gz?ain 

produced on the uplands, and both the wheat and barley har- 

vests  a r e  often fouled with weeds. la2 When weed development 

i s  excessive the crops are  cut fo r  hay. Non that  se lec t ive  

chemical sprays may be used t o  k i l l  broadleaf weeds the prob- 

lem is not a s  acute a s  it was 10 years ago. S t i l l ,  i n  years 

of l a t e  spring ra ins  the more weed-prone barley may have t o  

be windrowed before threshing t o  reduce the weed fouling. 183 

Small grains a re  planted throughout the delta. The 

accompanying maps f o r  1931, 1938, 1945. and 1952 reveal the 

distribution184 ( m p  Plate K, pocket). They show an increas- 

ing density in the Sacramento River d i s t r i c t s  and a decreas- 

ing density of plantings i n  the San Joaquln part  of the  

delta.  Respectively, the developments a r e  paralleled by the 

reduction or expansion of asparagus acreage. The heavier 

than average concentration which appears along the lower 

Sacramento River i n  1945 and 1952 a l s o  ref lec ts  the sui tabi l -  

i t y  of small grain' on high water table,  sli&htly alkaline 

land (see Map 21, p. 381). The thinning out of the pattern 

tha t  has occurred i n  the northern end of the del ta  is 

181"~ontra CostallCounty," E, Jan. 2, l875. p. 12; 
"island Crops Advanced, E, March 17, 1900, p. 167; 
Baskett Interview. 

182m. ; Johnson interview. 

l83Baskett interview. 

l 8 4 ~ h e  1924 data have been discarded because they a re  
not complete enough t o  be useful. 





par t i a l ly  a t t r ibutable  t o  growth of the Sacramento suburbs. 

I n  a given d i s t r i c t  the small grain may cover 55 or  60 per 

cent of the gross area. Government acreage res t r ic t ions  on 

wheat, the stage of ro ta t ion on a given t r ac t ,  and the selec- 

t ion of a crop which the operator expects t o  see have a 

profi table year a re  conditioning factors. 

Most of the grain i s  sold on consignment t o  Central 

Valley and San Francisco Bay Area feed mills. Some i s  barged 

from small private elevators located on Ryer, Andrus, and 

Staten islands, but most of It is custom-trucked out of the 

delta.  The crops a re  handled i n  bulk, a method which, l ike  

the elevators, dates from around 1 9 4 0 . ~ ~ 5  

Field Corn and Milo 

' . A s  a commercial industry the ra is ing of f i e l d  corn 

began sometime a f t e r  1908. The high yields and the rela-  

t iveIy low labor requirements of the crop induced farmers t o  

increase plantlngs so  tha t  the area of about 3,500 aorer i n  

1916 and 1917 Increased s i x  or  eight tlmes In 1918. Is6 me 

appearance of long l ines  of corn cr ibs  on the levees accom- 

panied t h i s  expansion. 

By 1924 the corn acreage had returned t o  the 1916 and 

1917 level, but over 53,000 acres were raised i n  1930 (see 

185Brown, Baskett, Johnson interviews and personal 
observation of writer. 

186"1ndian Corm Is Paying Calif o n i a  ~rowers,  " xi 
Jan. 4, 1919, P. 4; Cox, 10cr cit. ,  p. 444. 



Table 4, pp. 316-17). In  1938 the crop had declined t o  

39,300 acres, a s  much of the former corn area i n  the centra l  

del ta  had been planted i n  asparagus. The next significant  

reduction occurred between 1945 (36,500 acres)  and 1952 

(17,800 acres), a s  milo was transformed from the minor crop 

of pre-1950 in to  a bright prospect. 

In  1952 over 32,000 acres were planted t o  milo. The 

Cache Slough and Sacramento River d i s t r i c t s  were favored 

areas, although some was grown i n  the south del ta  (see Map 

Plate Lr pocket). I n  general, peat areas  are not planted t o  

rnllo; f i e ld  corn copes bet ter  with the weed si tuation t M t  

a r i s e s  on such soils .  187 

Field corn 18 well adapted t o  peat soile.  It find8 

ample nitrogen i n  the organic s o i l s  and is comparatively 

inexpensive t o  i r r igate .  Midwestern hybrid seed i s  d r i l l ed  

before mid-June, the date of planting varying according t o  

the d e s i ~ d  harvest period. Average yie lds  a r e  4,000 pounds 

per acre, but 5,000 t o  7,000 pounds per acre  may be expected. 

The yield l a  3,000 pounds greater than 

before, the introduction of hybrid corn 

On the other hand, per acre production 

three t o  four times higher today. 188 

farmers could expect 

i n  the ear ly  1940'8. 

and harvest costs a r e  

- - - 
18713askett and Carlton Intervicm. 

188n~ndian Corn I s  Paying California Growers," 
P n .  4, 1919, P. 4; Dale G. Smeltzcr and R. :. Baskett. 
Hybrid Corn Varieties, Eleven Years' Tests, Unlv. of 

Calif., Agricultural Extension Service. San Joaquin County 
(l954) PP. 1, 6 (mimeographed); Torrey Lyons and A. D. 
Reed, Growing Field Corn i n  Sacramento County on Peat 



Milo i s  raised on a l tered peat s o i l s  f o r  the most 

part.  While i t  i s  a catch crop i n  some par ts  of California, 

it i s  a planned crop i n  the delta. Of part icular  in te res t  t o  

farmers here is  the early maturing variety, Ryer 15. This 

milo was selected from a f i e l d  of Double Dwarf 38 Milo on 

Ryer Island i n  1944, and the rancher bu i l t  up seeding stock 

over a period of' years. The variety is largely responsible 

f o r  the recent acreage expansion of milo i n  the delta.  The 

90-day Ryer Island milo i s  suitable fo r  lands which, because 

of dampness, must be planted la te .  It may be planted a s  l a t e  

a s  July 15, a decided improvement over most mllos, which 

should be planted i n  April t o  ear ly  June. It i s  popular f o r  

double-cropping a f t e r  a winter grain or  a f t e r  peas. It fits 

i n t o  a rotat ion i n  much the fashion that  corn has been used: 

a f t e r  a l f a l f a ,  tomatoes, or  sugar beets. 

The Ryer I5 milo produces a bright red graln which is 

i n  great  demand among feed graln buyers. Yields of 5,500 

pounds per acre a r e  normal.189 

Alfalfa Hay and Pasture. 

When s e t t l e r s  first established themselves In the 

delta,  they usually fanned the natural  levee, using backswamp 

Soil,  " Univ. of Calif., Agricultural Extension Service, 
Sacramento County (1955), pp. 1-3 (mimeographed); Fleming 
correspondence. 

189~purlock intervien; intervien with John Golden, 
Solano County Agricultural Commissioners Office, Rio Visza, 
Aug. 2, 1955; John Lindt,"Torrey Lyons, and Doyle Reed, Milo 
i n  the Sacramento V~l ley ,  Univ. of Calif. Agricultural 
Extension Service, Sacramento County (19551, pp. 1-13 (mimeo- 
graphed) . 



areas  f o r  pasture (see Plate XVlI, p. 364). 

d r i e r  edaphic condition and the trampling of 

plants died out. Selective feeding by stock 

Because of the 

stock the swamp 

may have a l t e red  

the composition of the cover somewhat, although it was not 

u n t i l  leveeing and draining of the tu les  happened that  much 

change occurred i n  the vegetation pattern. Clover was par- 

t i c u l a r l y  successful In becoming established on levees o r  

wherever the  land had dried. 190 

Hay was cut on the tu le  lands of the lower Calaverarr 

and e a s t  of Antioch a t  l eas t  a s  early a s  1852 or  1853. 'PI 1n 

the disastrously dry year of 1864, a t  which time c a t t l e  were 

feeding on swampy Bouldin ~ s l a n d , ~ ~ ~  stockmen secured not 

l e s s  than 50,000 tons of 'very fa i r '  quali tyn hay from the 

del ta  swamps. Another 50,000 tons were l e f t  uncut; yet large  

numbers of c a t t l e  and sheep starved on the adjacent valley 

plains. The charge f o r  pasturing privileges apparently 

excluded much of the stock from the tule;  and cutt ing and 

hauling de l t a  hay t o  the parched range Involved more cost 

than the surviving stock could have sold for. 193 

190~nnua1 R;;wt of the S u r v e g  Qeneral of ca l l for-  
nia f o r  t e ear  acramen oz , p. ; is  o a 
-A!sa, rug. b&, in1& "Ltik 
P- 1009. . 

191n~an Joa uin Newb," SF Alta, Dec. 12, l852, i n  BS. 
s e t  w 4. P. 1412; %an Joaquln uewsDfl sF Alta, July 24, 1853. 
I n s ,  Set  W 4, p. 1431; ~unro-Fraser, History of Contra 
Costa County, PP. 484-85. 

l92An I l lus t ra ted  History of San Joaquin Countp, 
P* 552. 

193"~nnual Report of the Board," Calif. S ta te  Agric. 
SOC., Transactions During the Years 1864 and 1865, p. 35. 



Planted pastures and i r r iga ted  grain or  a l f a l f a  hay 

land *ere developments of the ea r ly  18701s.194 In  four cut- 

t ings  an average annual crop of four. t o  s i x  tons of a l f a l f a  

per acre was expected, and up t o  eight  tons per acre were cut  

i n  ae lect  areas. The crop was raised f o r  hag and pasture In 

f i e l d s  and on the levees. After the  l a s t  mowing of the f a l l  

the crop was pastured f o r  about s i x  months. By the 1890's 

a l f a l f a  hay was baled i n  quant i t ies  and loaded onto schooners 

destined f o r  San Francisco, f o r  sa le  t o  the l ivery  trade. 195 

Other legumes and grasses raised a s  feed crops and i n  the 

ro ta t ion system were clover, timothy, redtop, and rye 

grass. 196 

The a lkal i - to lerant  a l f a l f a  grows well on the better- 

drained a l luv ia l  and alluvial-organic soils .  It occupies 

somewhat over 8 per cent of the  de l t a  crop area, with an 

annual crop of 22,000 t o  35,000 acres. While acreage is 

found I n  the eas t  and west de l t a  d i s t r i c t s ,  where s o i l s  a r e  

t rans i t ional  between valley plains and the floodplain, 

a l f a l f a  is  planted more extensively on the Columbia and Sac- 

ramento s o i l s  of the north and south de l t a  (see Map Plate M, 

?94n~rOpS on Sherman Island,' SF Bulletin, May 21, 
1871, In BSj Set W 18x1, p. 147;  he Tule Lands of the San 
J o s q u I n , : ~ ~  Bulletin, M2rch 24, 1879, In BS, Set W 18:2, . 336; Reclamation of Swam and Overflowed Lands i n  Call- 
Fornla. " Report of the k . ~  .? Comis~ loner  of AgFlculture 
for  the Year 1872, p. 1 6. 

' 

195~acramento Count and I t s  Resources, p. 46; W. E. 
Davis, 'sacramento county,' Calif .  s t a t e  ASIC. Soc., Trans- 
actions (1901), p. 323. 



pocket). Individual d i s t r i c t s  may have up t o  75 per cent of 

the f i e l d  area planted t o  the crop. 

A concentration of a l f a l f a  acreage tha t  occurred i n  

1924 on Roberts Island re f l ec t s  the prevail ing in te res t  i n  

dairying., The reduced intensity of plantings that  took place 

i n  1931 came about a s  da i r i e s  went out of buainess and a s  

a s p a r a y s  was put onto the land. Later in tens i f ica t ion of 

the pattern may be associated with a beef feeding program 

which some south delta operators have adopted. Acreages 

scattered through the peripheral d i s t r i c t s  represent produc- 

t ion f o r  local  beef feeding and dairy In te res t s  a s  well a8 

production f o r  sale. Alfalfa acreage i n  the Sacramento dis- 

t r i c t s  i s  produced chiefly f o r  sale, the harvest being 

trucked t o  local, Central Valley, and north of San Francisco 

Bay dairy or  beef feeding operations.197 

Alfalfa seedings l a s t  only three o r  four seasons 

because or  the high water table  condition i n  the delta. 198 

Yields of nine tons per acre a r e  cut i n  f i v e  t o  s ix  mow- 

ings . 199 

Livestock. 

The role of livestock i n  the de l t a  i s  re la t ively  minor 

compared with the place which the stock has i n  the economic 
- -- 

1 9 7 ~ ~ l c o x  interview. 

1 9 8 ~ o i e  e t  al . ,  s o i l  Survey of the  racy Area, p. 67. 

l%~urlock interview. 



a c t i v i t y  of imnediately adjacent valley plains areas. The 

t raveler  is  struck by the differences that  exis t  i n  c a t t l e  

and sheep concentrations. Sheep ranches flank the del ta  land 

on the northnest. Beef, dairy, or sheep operations have an 

almost continuous distr ibution from Sacramento t o  Stockton. 

Between Antioch and Byron, on the west side of the delta,  

d a i r i e s  a r e  numerous; t o  the south of Byron, or  southwest of 

the delta,  a broad interval  of grain t i e l d s  and unimproved 

land is found where beef c a t t l e  and sheep a r e  grazedi south 

of the delta,  between Old River and Tracy there a re  several 

dairy an8 beef operations. A number of the small farms ly ing 

t o  the  south of Stockton a lso  maintain beef ca t t le .  I n  most 

of the peripheral belt  heavy-textured and poorly drained 

s o i l s  prevent f i e l d  agriculture from belng competitive with 

the livestock act iv i ty ;  the si tuation Is quite different  from 

that  of the del ta  where deep and f r i ab le  s o i l s  a re  prevalent. 

Early Stock Movement 

Pr ior  t o  the Oold Rush, creole c a t t l e  ranged a t  w i l l  

on the dry-land valley plains and in to  the delta margins. 

The progeny of c a t t l e  brought in to  California from the East 

were noticeable among the herds i n  the 1850's and 1860's. 

S a e  of the c a t t l e  were transient, having been driven t o  the 

delta t o  r e s t  and gain weight before being taken t o  the 

mines. Other range c a t t l e  were raised fo r  the same market 
200 by s e t t l e r s .  
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Catt'le movement became more res t r l c t ed  a s  fanners 

se t t l ed  upon the plains and del ta  land. Pre-emptions on the 

plains e a s t  of the de l t a  date from the early 1850ts.201 I n  

the l a t e  1860's the open range began t o  disappear t o  the west 

and south of the San Joaquln de l t a j  pre-empters and rai lroad 

land buyers were moving i n  t o  ra ise  grain. '02 There is some 

evidence tha t  the range i n  the v ic in i ty  of the south de l t a  

was deter iora t ing a t  the time. Grass, wlld clover, a l l i l -  

a r i a ,  and wlld oats were "being grazed outn and encroached 

upon by noxious weeds.203 The Montez- ~ 1 1 1 ~ ~  the channel 

ridge pla in  t o  the north, and the i r  fr inging euamps were . 

range country too.204 By the 1870's the h i l l s  were trans- 

formed with wheat f ie lds ,  but grazing remained the predoml- 

nant a c t i v i t y  on the alkaline plains and i n  the Yolo 

~aain.205 

P. 1; An I l lus t ra ted  History of San Joaquin Count& p. 522; 
Rogers, "The Delta Story," Stockton Record, July 3, 1951, 
P. 9. 

201n~an JoaqulnllNews, SF ~ l t a ,  pep. 17, 1853, in 
BS, s e t  w 4, p. 1420; san ~oa-ws, SF Alta, ~ u l y  15, 
5853, in Set W 4, p. 1429. 

202~ontra  cdsta ~ a z e t t e ,  NO". 16, 1867, i n  BS, s e t  
W 1, "California Counties; Alameda t o  Los ~ n g e l e s , ~ p .  168; 
Cronise, The Natural Wealth of ~ a l i f o r n i a ,  p. 160; "~eclarna- 
t ion  of Tule Lands," sWI, Dec. 18, 1869, p. 5; Leale, Recol- 
lect ions of a Tule ~ a n r ,  pp. 54, 56. 

2 0 3 m . ,  April 21, 1868. i n  E, Set  W 4, p. 1464. 

2 0 4 ' ~ e ~ o r t  of the Solano  count^ ~ s s e s s o r , ~  Calif. 



Periodically San Joaquin Valley droughts were so se r i -  

ous tha t  c a t t l e  and sheep ra i se r s  brought the i r  stock t o  the 

cover and water which the del ta  Otherwise, the 

de l t a  was a f in ishing ground f o r  range cat t le .  Some 25,000 

sheep and 11,000 head of Miller and Lux c a t t l e  being l iniahed 

f o r  the San Francisco butchers were i n  the west central  

islandb i n  1 8 7 1 . ~ ~  About 19,000 sheep were fer r ied  from 

Antioch t o  Sherman Island in the f a l l  of 1875. 208 1n the 

spring of 1877 some 15,000 Miller and Lux c a t t l e  were brought 

from the centra l  and southern San Joaquln Valley t o  Stockton 

where they were embarked on barges and delivered t o  various 

of the islands f o r  feeding. Sheep were delivered by r a i l  t o  

Banta and taken i n t o  the adjacent swamps i n  early l877. 209 

Drought i n  tha t  year produced an exceptional movement of 

livestock. Sheep and ca t t l e ,  some tram a s  f a r  away a s  Santa 

Barbara County, passed through the del ta  on route t o  green 

ranges i n  the northern coastal counties. The Antioch fe r ry  

delivered them t o  Coll insvil le,  a s  did an occasional inbound 

coastal vessel. Some stock was landed a t  Cache ~lough.~'O 

206n~esources of san Joaquin County, z, AUEO 22, 
1868, p. 6. 

207noag, loc. c i t . ,  p. 343. 

2*nSheep on Sherman Island, ' E, Oct. 9, 1875, p. 7. 

20g'~aking c a t t l e  t o  the ~Ulea, '  March 31, 18n, 
P. 5; "condition of the Crops," Sacramento Record-Union, 
April 12, 1877. i n  Bs, Set W 18: 2, p. 220. 

210n~oving Live stock," m, June 23, 187-7, p. 7. 



By the end of the year even the 

support t h e i r  stock., Losses i n  

grazier I n  the Marsh Land Grant 

de l t a  t r a c t s  were unable 

extreme cases were high. 

area l o s t  about 5,000 of 

391 

t o  

One 

6,000 sheep; on Winter's Island, south of Col l insvi l le  one 

band o r  c a t t l e  was reduced from 700 or 800 t o  200 head. 211 

Cat t le  movement from the south t o  the del ta  reeding area 

appears t o  have been l e s s  important i n  the 1890'8 and ea r ly  
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Bands, mostly Shropshire-Merino crosses, were brought from 

Coast Range and Sierra  Nevada foo th i l l  areas t o  clean up 

stubble f i e lds ,  root out ungathered potatoes, feed on bean 

straw, OF t o  graze on sprouting barley and wheat. 214 The 

land-use fee  was 75 ,cents t o  81 per acre per season. 215 

By the 1930's the sheep which were brought Into the 

d e l t a  included Rambouillet and Hampshire or  Shropshire cross- 

breeds. For the most party, they were stubble-fed, but some 

browsing on levees and swamp vegetation occurred. 216 Today 

a few sheep may be trucked t o  the centra l  Islands; more a r e  

driven t o  peripheral feeding areas (see Plate XIX,  p. 393). 

The numbers Involved probably do not exceed 35,000. Stubble 

f i e l d s  a re  leased f o r  one t o  one and a half cents per head 

per day; harvested sugar beet f i e lds  a re  leased f o r  one hal f  

t o  a cent more per dayO2l7 Corn f i e lds ,  too, may be gleaned 

over a 45- t o  60-day i n  the f a l l  and ear ly  winter. 218 

214n~ontra Costa County," E, Jan. 2, 1875, p. 12; 
"Island Crops ~dvanced," PRP, March 17, 1900, p. 167. 
Cat t le  were turned onto t h e g r a i n  also. 'A Happy Island, " 
PRP, April 17, 1880, p. 249. - 

215n~eavy Loss by Fire," m, Aug. 11, 1900, p. 87; 
San joaguin county Board of Supervisors, op. ci t . ,  pp. 52, 
68. 

*16carpenter and Cosby, Soi l  Survey of the Sulsun e, p. 11. 

217~own intervlew. Estimate of stock by t h i r  
writer. 

218~nfomnatlon abtalned i n  correspondence with 
Fleming and Spurlock. 



Livestock rcener 

Upper scene shows beef ca t t l e  i n  an 
irrigated pasture on Roberts Island. Ditch 
and banks In foreground are chocked with 
weeds. Lower scene shows the sheep range 
and dry-farmed grain land of the Yolo Basin 
valley-plains margin. 



Dairying 

For many years dairy c a t t l e  were the most prof i table  

farm animels kept i n  the delta.  Along the Sacramento, milk 

cows were ra ther  numerous from the 1870's un t i l  the ear ly  

1940's. Many Caucasian tenants and landowners had a t  l e a s t  

a cow o r  two; some had herds of 40 or  60. The expectation 

i n  the 1870's was tha t  perennial pastures and access t o  f a s t  

riverboat transportation would make dairying a prosperous 

industry In the delta.  Residents of the Sacramento f r u i t  

d i s t r f c t ,  Sherman, Venice, and Rough and Ready islands, and 

near Antioch were part icularly ac t ive  In  establishing 

herds.*lg The Sherman and Venice island herds were kept up 

briefly u n t i l  the flood hazards were recognized. Operators 

a t  Rough and Ready Island and i n  the Antloch vicinity were 

more successful, a s  were the dairy rawer8  i n  the I s l e ton  

vicinity and northward. Sklmming stat ions were i n  operation 

a t  Walnut Orove and Clarksburg, and a creamery a t  I8,leton by 

t h i  1 9 0 0 ' s , ~ ~ ~  by which time dairymen were again predicting 

219~~ragua and ~ t w e l l ,  opi cit. ,  PP. 28, 74-77; cone, 
~ j ; 6 c i t e n  PP; 136-39; " ~ a i r y l n g  n th: Tule. SWI, Sept. 2, 

, F. 5; On the Sacramento River, SF call-ct. 27, 
1877, in BS Set W 3, p. 1065; l e t t e r  of H. Eugene H. t o  ed., 
Press ~ R W ,  Feb. 11, 1878, i n  BLS, NO. 21, pp. 273-74; - 
Wells, The Sacramento Valle of ~ i f o r n i a ,  p. 105; " ~ h r i v i n g  . 
Creamery," E, ~ay-ainento County and 
Its Resources, p. 107. 

2%ella. " ~ l l l l n ~  the ITuleal af California. " lac. 



tha t  the  year-round pasture land would be a major udlk-pro- 

ducing area of California. 221 There was reason t o  expect 

such a future1 Bouldln Island had a new herd of l,000 

ca t t l e ;  1,300 acres of the Tenninous Tract had Just been 

leased t o  a San Francisco Peninsula dairy f o r  feeding another 

herd of 1,000; Staten Island landowners had begun t o  empha- 

s i z e  the stock i n  preference t o  a 150-head dairy - 
was established on 1,300 acres or  Lower Roberts Island, and 

there were other herds between there and Banta or  Tracy. 223 

A number of Sacramento River dairy fanners gave up 

a f t e r  the  1 9 q  flood, and the Industry never recovered.224 

The competition of row crops eased many of the Saa Joaquin 

d a i r i e s  out of operation by the mid-1920's. Considering the 

mineral element deficiencies (molybdenum toxicity)  of peat, 

the s o i l l s  susceptibil i ty t o  ,ailrasite infestation, and the 

flood hazard, it i s  surprising tha t  some of the dai r ies  

las ted  a s  long a s  they Apparently da i r i e s  established 

221~0sby, " ~ e l t a  History Notes, " p. 37, SDf, Sept. 22, 
l900, P. 5. 

2 2 2 ~ . *  p. 35, SDI, Aug. 24, 190,  p. 3; Ibld., 
P O  37, s. sept. 22. 1gW.p: 5; m., p. 87, s t z o n  
Dai ly  Record, March 11, 1903, Islan! Farmers Beconr Stock- 
men, " PRP, Sept. 28, 1901, p. 199; s t a t e n  Island Crops A l l  
~ i g h t , " ~ ~  June 21, 1902, p. 411. 

223~astures of Australian rye grass, alslke, white and 
red clover, and orchard or blue grass were suitable f o r  sum- 
mer haying and f a l l  and winter or  year-round dairy pasture. 
With full-time use three acres or  the pasture supported four 
Zows f o r  e ight  month: and one cow f o r  the four winter month8. 
San Joaquin County, Calif. S ta te  Agrlc. Soc., Transactions 

During the Year 1904, p. 220. 

2240ardlaer interview. 225pleming interview. 



i n  the Contra Costa County periphery of the del ta  were f lour-  

ishing a t  the time tha t  the peat area da i r i e s  were declining. 

Between 1914 and 1929 there were 30 da i r i e s  established in 

the West d e l t a  vicinity;  they shipped fresh mllk and butter- 

f a t  t o  San Francisco Bay cities.226 

Dairying today is reduced t o  about 100 Holstein- 

Fr is ian  cows i n  the Sacramento River d i s t r i c t s ,  a few herds 

i n  the Banta v ic in i ty  of the south delta,  and a number of 

valley-plains d a i r i e s  i n  Contra Costa County which overlap 

former swamp and overflowed land of the west delta.  The 

smaller d a i r i e s  t o  the north appear t o  be the l e a s t  vigorous 

enterprises. They a r e  the remnants of a Sacramento de l t a  

a c t i v i t y  which supported 1,000 head i n  the ear ly  1940'8, and 

which furnished f resh  milk t o  Sacramento. The more southerly 

groups include herds of 50 o r  more dairy ca t t l e ;  possibly 

1,200 cows a r e  present. 

Beef Cat t le  

Fop the de l t a  a s  a whole the fat tening of market 

Cattle by local  operators has been an adjunct t o  farming, but 



of improved pastures has been comon f o r  most of the period, 

but intensive beef f inishing programs which include supple- 

mentary trough-fed concentrates a r e  recent developments, seen 

chief ly  on Roberts Island and t o  the  northweat of Stockton 

(see Plate MX, p. 393). S t a l l  feeding operations a r e  

located on Ryer and Merritt  islands and near Tracy. There 

may be 18,000 head of beef c a t t l e  i n  the delta.  228 ~t l e a s t  

since the 1920's the number of c a t t l e  handled i n  beef opera- 

t ions  has been on the increase. The growth has paralleled 

the increased loca l  emphasia on high-energy feed crops. Even 

some orchard operators now include feeder c a t t l e  i n  t h e i r  

operatione. 229 

A t  l eas t  a s  f a r  a s  Agricultural Extension agents and 

some landowners a re  concerned, the d e l t a  has considerable 

potential  for expansion of beef feeding ac t iv i t i e s .  The 

organic s o i l s  a re  part icularly well regarded f o r  pasture 

development. Molybdenum and parasi te problems a re  control- 

lable. Peat pastures stand up well under use; a l l u v i a l  s o i l s  

tend t o  mire. Either s o i l  type has a high livestock carrying 

capacity per unit  area. The pastures can produce 500 t o  600 

pounds of beef per acre per s e a ~ o n . * 3 ~  Barley and a l f a l f a ,  

1878, p. 5; An I l lus t ra ted  History of San Joaquin Count& 
553; A. J. wells, The San Joaquin Valley of Califbrnla 

San Francisco: Southern Paclf i c  Co., 1905) 4 PO 28. 

2 2 8 ~ h i s  wr i t e r t s  estimate i s  based on interviews and 
correspondence with Fleming, Spurlock, and Golden. 

229spurlock corresponden&. 

230mskett Interview. 



and the more expensive corn, milo, and sugar beet crops a r e  

immediately accessible a s  @&in or  fodder sources. The dan- 

ger of floods can be reduced materially by constructing 

mounds where feed may be stored and the stock penned. In 

the eyes of some operators, floods a re  a second&ry problem. 

They usually come i n  winter and spring; these people a r e  

thinking i n  terms of summer and f a l l  feeding 0nly.~3' The 

transformation of clean-t i l led peat f i e lds  ln to  sod-support- 

ing land i s  regarded a s  a pa r t i a l  solution t o  the wind ero- 

sion and subsidence problems. The cover w i l l  hold the soi l .  

Also pastures require a higher water table  than row crops, 

and a higher water table  re tards  the ra te  of peat oxida- 

t ion. 23* 

swine 

There may be 1,500 swine i n  the del ta  today, most of ' 

them i n  the south delta,  raised by a handful of operators. 

No par t icular  enthusiasm l a  shorn by others. 233 As with 

other livestock, the swine population 18 much reduced iruo 

the s i tuat ion of 80 years ago. 

Tule swamps offered premiun foraging areas f o r  swine; 

the pigs ranged freely.  They were numerous by the mid- 

18501s, but were so wild tha t  many farmers had no Idea how 

231~purlock, Fleming, and Carlton interviews. 

232~ar l ton  interview. 

233~own, Spurlock, and Golden intervlewa. 



many they owned.234 Droves of f e r a l  swine were t o  be found 

throughout the unreclaimed tu le  swamps i n  the 1870's. They 

were hunted and trapped. Trapped mature stock were kil led,  

but the young were Large numbers or the 

domesticated swine are  known t o  have been raised on timothy, 

stubble, and on the volunteer growth of draining back- 

~ w a m p s . ~ 3 ~  It is surmised tha t  the swine were Suifolks, 

Berkehires, and Chinese breeds o r  crosses .237 Jersey and 

Staten Islands are identif ied a s  hog producing d 1 s t r i c t e , ~ 3 ~  

but It is probable that  a l l  s f? t t led  areas were well stocked. 

The assumption is made because pork m e  a staple among Cau- 

casians and Orientals, because the waste from dairy, orchard, 

and row crop operations made sui table  feed f o r  swine, and 

because they foraged so well i n  the tules. Continuing with 

assumptions, it I s  l ike ly  tha t  the domesticated swine popu- 

la t ion declined as  the Chinese disappeared and a s  dairying 

was given up. The future of f e r a l  swine was sealed a s  crop 



swine were the floods. Frequently recurring inundations must 

have made fence maintenance costly. Fences t h a t  were not 

swept away soon dislodged and floated 0 f r .~39  

Horses 

Horses were almost exclusively the d r a f t  animals used 

In de l t a  farming. The t rac t ion engine drove them out or  

grain farming f a i r l y  early, but they were employed i n  numbers 

f o r  row crop farming u n t i l  the early 19301s, when they were 

replaced by the row crop tractor.  The horses were slow; 

feed requirements subtracted land from cash crop production; 

and barn maintenance was costly. 240 A few barns survive; the  

very few horses seen now a re  maintained f o r  recreation pur- 

poses. 

An impression of the d is t r ibut ion pattern t o  l ivestock 

a c t i v i t i e s  i s  given on the maps that  show pasture land ( s e t  

Map Plate N, pocket). Most or  the areas so used l i e  i n  dis-  

t r i c t s  tha t  a r e  peripheral. Edaphic conditions in these 

areas  a r e  Unfavorable t o  the culture of the more remunerative 

cash crops. Alkali,  claypan, or  dune aoila a r e  the disadvan- 

tages. Existing pastures, commonly or ladino clover and rye 

grass, may be i r r igated;  most of the peripheral s a l t  grass 

acreage has not been so Improved. 

239~y 1880 t u l e  land fencing had been given up f o r  the 
most part. " ~ e n c e s  f o r  Tule Lands, April 17, 1880, 
Pp. 248-49. 

2 4 0 ~ i l c o x  and Brown intervlewa. 



Hunting 

Wildfowl and game have been hunted o r  trapped on an  

in tens ive  sca le  since the Rocky Mountain Men and Hudson's Bay 

Company brigades entered the del ta .  Sports and subsistence 

hunting was pursued by the Argonauts. The beginnings of com- 

mercial wildfowl hunting a re  obscure, although by the 1870's 
. . .. . 

there  were men who found t h e i r  support In t h i s  O ~ ~ ~ p a t i O n .  

The hunters  shot prodigious numbers of birds,241 the d e l t a  

take moving chief ly  t o  San Francisco. In  l a t e  1876 the b i rds  

were s o  p l e n t i f u l  t ha t  San Francisco Bay Area commercial 

hunters  were sending 50 t o  150 dozen b i rds  t o  market per day. 

Mallards, canvasbacks, snipe, and geese were sold t o  the 

r e t a i l e r s  f o r  around $3 per dozen.242 

 h he d e l t a ' s  western apex uas considered the "cream" o f  

shooting a reas  by sportsmen, although they a l s o  d id  well 

along the  San Joaquin Old River. Sportsmen would take the 

t r a i n  t o  Pittsburg, Antioch, o r  the San Joaquin bridge f o r  

a weekend outing; o r  they took steamboat passage t o  Rio 

2410ne individual hunting i n  the swamps north of 
Stockton shot  613 mallerds affd 12 other  fowl i n  jf four-day 
hunt during December 1875. Extensive Shooting, 
Jan. 8, 1876, p. 7. The shooting of 208 birds before ten 
i n  t h e  morning on one day, and the k i l l i ng  of an average 
of over 100 f o r  several  days by one individual a r e  reported 
f o r  the Courtland vicini ty i n  November 1878. " ~ o d  and Gun," 
SF Chronicle, Nov. 10, 1878, i n  BS, Set  W 73, P. 35. 
Another case is recorded where t E e e  men bagged 200 mallards 
and t e a l s  i n  two days a t  Union Island.  GO^ ~ u n t i n g ,  " a, 
Dec. 14, l878, P. 5.. 



Vista and landinga fa r the r  north, where guides and boats were 

secured. Flatboat inns anchored In the t u l e s  afforded lodg- 

ing. 243 

I n  the ear ly  1900's the del ta  was drawing hunters by 

the hundreds. 244 It s t i l l  does, but access t o  waterfowl 

shooting areas  is  hampered by the existence of posted private 

property. Real is t ic  landowners have agreed with the Califor- 

n ia  Department of Fish and Game to  permit the seasonal estab- 

lishment of cooperative pheasant hunting areas  on Twitchell, 

Staten, and Ryer islands. Other owners control access t o  

t h e i r  is lands without the a i d  of the s ta te .  Sta te  wardens 

and the shrinkage of f locks prevent hunters from obtaining 

the unlimited bags of 40 o r  more years ago. 

2 4 3 ~ .  ; " R O ~  and oun, SF Chronicle, Nov. 24, 1878, 
i n  @, Set W 73, PP. 36-37. 

2 4 4 ~ l l v e r  H'. Fary, "Fields and Factorlea, " Sunset, 
mv (my 1 9 1 0 ) ~  p. 590. 



CHAPTER XIV 

TRANSPORTATION A-ND TOW14 DEVELOPMENT 

Accessibility t o  markets Is a fac to r  which, along 

with the circumatance of good so i l ,  plenty of water, and a 

favorable climate, contributed t o  the  vigor of agr icul tura l  

development i n  the delta.  Farming advanced rapidly a s  mar- 

kets became available f o r  the high value crops which the 

del ta  produced. 

Water Transportation 

me crop emphasis and the nature of the market changed 

i n  the 70 years a f t e r  1850 but the r i v e r s  remained the chief 

transportation corridors u n t i l  the  de l t a  had been linked with 

i t s  principal markets by good hardtop roads and organized 

trucking services. Water c a r r i e r  service was available t o  

every farm. It was fas t ,  cheap, and f a i r l y  re l iable  a t  a l l  

seasons; perishables and bulky cargoes were handled with con- 

venience and success. 

A t  first the transient  r i v e r  and land t r a f f i c  brought 

much of the market t o  the de l t a  o r  Its vicinity,  but by the 

l a t t e r  1850's enterprieing farmers on the Sacramento were 



using the i r  own schooners t o  freight  produce t o  urban mar- 

kets. 1 

By 1864 the f r u i t  and vegetable trade from the Sacra- 

mento River d i s t r i c t s  was important enough t o  employ two 

sa i l ing  vessels on regularly scheduled f re ight  runs t o  San 

Francieco. Each ship made two round-trips from the c i t y  each 

week, normally departing i n  the ear ly  afternoon and arr iv ing 

a t  Hood a f t e r  eight  or  nine hours. From t h i s  tenninal the 

ships "beat down" the main stream t o  about the l a t i tude  of 

Rio Vista, discharging empty cases and baskets and loading 

cargoes a t  landings on both banks. The re tu rn  t o  San Fran- 

cisco was a steady "beatH fo r  two nights and a day. 2 

I n  1867 the prospering f r u i t  farmers of the Sacramento 

del ta  engaged a steamboat, the Reform, t o  carry t h e i r  pro- 

duce. The 181-ton stern-wheeler eventually became the nuc- 

leus of the farmer-owned California Transportation Company, 

formed In 1875.3 The steamboat offered two-day round-trip 

service, usually leaving San FranciSC0 ear ly  I n  the morning. 

As paying cargo i t  carried passengers, moat of whom were 

Chinese, r ice ,  o i l ,  tools and lumber, other supplies, and 

packing containers. The freighter  loaded coal a t  Black 

Diamond Landing (near Pittsburg), a s  d id  most of the r i v e r  

lmna,  OP. c i t . ,  p. 162. 

2 ~ e a l e ,  OP. cit., p. 36. 

31bfd., p. 65. Among the ear ly  investors the names 
of Runyon, Holl ister ,  Barry, Kercheual, and Meyers are 
recalled by Leale. 



boats of t h a t  day, and proceeded to  Rio Vista and the Old 

River branch of the Sacramento. Passengers and cargo were 

deposited a s  the vessel zigzagged upstream from bank t o  bank 

t o  about Clarkaburg. The downstream t r i p  involved a s  many a s  

65 r ivers ide  c a l l s  before the uninterrupted leg  t o  San Fran- 

cisco could begin. A t  the landings the crew would load a s  

many ae 1,000 sp l in t  baskets of peaches. Usually lesser  

quant i t ies  of f r u i t ,  boxed tomatoes, sacked potatoes, and 

kegs of preserved melons were taken aboard. Fresh melons 

were thrown fran man t o  man and stacked on the vessel, not 

without d isas ter .  The loading of sheep was expedited by the 

trained lamb owned by a crew member. I 

A number of Independent and rleet-operated vessels 

a l s o  competed t o r  the del ta  trade. They were unspectacular 

small stern-wheelers, barges, schooners, and launches, a drab 

l o t  i n  caaparlson t o  f a s t  and well-appointed r ive r  monarchs 

which linked Sacramento and Stockton t o  San Francisco. (See 

Plate XVII, p. 364, which shows repreaentatlve vessels of 

the l a t e  1800's.) The packets called only a t  one or  two 

landings - in the delta; they provided f i rs t -c lass  passenger 



Company of the San Joaquln and the Southern Pacific Railway 

and California Transportation Company of the Sacramento came 

t o  dominate r i v e r  t r a f f i ~ . ~  These ca r r i e r s  served hundreds 

of landings. Some of the larger  f a c i l i t i e s ,  elaborate tim- 

bered and roofed wharves, were regular ca l l ing places located 

a t  v i l lages  o r  i n  f ron t  of part icularly large ranches. More 

rudimentary landings, made of brush dmped onto' the r iver-  

bank, were f l a g  stops. A white f l a g  o r  Lantern signaled 

Southern Pacific f r e igh te r s  t o  c a l l  and a red f l a g  or  lantern 

stopped the Cali iornia Transportation Company steamers.? 

After  1900 independent and small f l e e t  operators 

gained a f resh  s t a r t  by introduci& gasoline-powered motor- 

screw towboats and launches,' Their success a s  ca r r i e r s  was 

made possible by the increased agr icul tura l  ac t iv i ty  and 

accelerated reclamation of the post-1900 period. Diesel- 

powered vessels  were employed i n  the l a t e  1 9 2 0 ' 8 , ~  only t o  

share the  decline of water freighting. The diese ls  a r e  st i l l  

in service, doing contract  barge towing f o r  the de l t a ' s  sugar 

6~1vlan ,  The Commercial, Industrial , .  A ~ r i c u l t u r a l  
Transportation, and Other In te res t s  of California, p. 228; 
Leale, OP. ci t . ,  PP. 46-48; "Central California's Important 
Transportation Interes ts ,"  Special Booster Edition of the 
p o n  Times, not paginated; Russell e t  al., op. cit,., p. 187; 
Water Terminal affd Transfer ~ a c i l i t i e s , ~ h i r d  San Francisco, 

Calif., D i s t r i c t ,  Water Terminal and Transfer Faci l i t ies ,  
U.S. 66th Cong., 2d Sess., H. Doc. 652 (19211, p. 2065. 

7 ~ a c m ~ l e n ,  op. cit. ,  pp. 90-91. 



Sacramento. The s t a t e  designated the l a t t e r  a s  t r e e  land- 

ings. 10 

Between 1900 and the 1930's the motor-screw towboat8 

and f re ighters  competed favorably with the steam stern- 

wheelers in  contract and scheduled freighting. Some large- 

scale farm operations owned t h e i r  own barges and towboats, 

among them 47-foot towboats and 200-foot stern-wheelers. 

Barges ranged i n  capacity from 25 t o  800 tons. None o r  the 

ca r r i e r s  drew more than 8 fee t  of water, loaded, and most 

could operate i n  4 t o  5.5 f e e t  of water, l igh t  draft." 
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PLATE XX 

Delta shipping 

Towboats and barges s t i l l  move some of 
the delta crops. Upper view shows grain barge 
being loaded at  Staten Island. Lower view 
shows towboats and barges a t  sugar refinery 
dock north of Tracy. 
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A 'mosquito f l ee t "  of f a s t  gasoline launches operated 

t o  the disadvantage or the larger  steam.carriers In  both pas- ' 

senger and f re ight  service. The comnercial launches, part lc-  

u lar ly  active i n  the San Joaquln Delta, were based a t  Stockton 

f o r  the most part.12 Other power boats were operated by crop 

buyers and farm fa1ailies.~3 

Although powered vessels had dominated the del ta  t r a f -  

f i c  f o r  years, freight  schooners continued t o  operate u n t i l  

about the 1nId-l92O~s,~~ i n  the hay and grain t r a f f i c .  Orig- 

ina l ly  these vessel8 were sharp of bow and keel, but a f t e r  

the '1870's the shoaling nature of del ta  waterways induced 

builders t o  construct flat-bottomed square-ended scows15 (see 

Plate XV, P O  345) 

p. 585; " ~ i c t o r l a  Island, a Gem of the ~ e l t a , "  Stockto 
Evenlng Mail, San Joaquln Valley Developnent Editlon, 2. 23; 
-island Transportation Company, Stockton," loc. ci t . ;  DM 
Bull. No. 22, pp. 14b, 322-24; Par t i a l  Report from the Chlef 
of Engineers on Sacramento, San Joaquin, and Kern RiVeZsL . . . , U.S. 71at Cong., 3d Sesg., H. Doc. 791 (1931), P. 54; 
W331ght interview. 

127!he ~ d l b e r g  Motor Boat Service, Woodnard Transporta- 





t i t i o n  

Topeka 

Delta water ca r r i e r s  encountered no d i rec t  r a i l  compc- 

within the region before 1899, then the Atchison, 

and Santa Fe began t o  operate a main l ine  weat f r o m  

stockton;" even a f t e r  1900 the rai lroad operation wa8 not 

injurious although carloading points were developed a t  Halt, 

Middle River, Orwood, Knightsen, and Antioch. 

The rai lroad was a boon rather than a bane t o  the 

del ta  f re ight  operators. The s t a t e  and national marketa 

which they opened up kept the del ta  freighters busy. River- 

boats delivered produce from farm landirys t o  carloading 

centera a t  Sacramento, Stockton, Antloch, Holt, and Middle 

River. When the asparagus trade developed during the  f i r s t  

three decades of t h i s  century several rai lroad companies 

extended feeder l i n e s  in to  the delta.*' I n  1929 the Oakland, 

Antloch and Eastern Railway (sacramento ~ o r t h e r n )  l a i d  track 

from Wqst Sacramento t o  Reclamation Dis t r i c t  999 i n  the Yolo 

Basin; the spur was not accessible t o  riverboats. The Sacra- 

mento Southern Railway (Southern pacific) extended a track 

southward from Sacramento t o  r i v e r  landings a t  Freeport, 

Hood, Locke, Walnut Grove, Isleton,  and Bouldin Island. The 

Weatern Pacific reached tidewater In the del ta  a t  Tennlsoua 

by extending a l ine  west from its mainline connection between 







PLATE XXI 

Draw brldgos and terries l ink the 
island8 and mainland tract8 

Upper scene i s  a t  Walnut Grove, on the 
Sacramento. Main streets front on the levee 
road at  right and l e f t . '  Lower scene show8 
ferry which serves Ryer (foreground) and 
Qrand 1 slanda. 



shoulder, they afford good views of the flanking crop land 

and channels. Wherever the levee is l e f t  f o r  a cross-island 

road a sharp grade is encountered. While the levee roads 

tend t o  be f a i r l y  uniform i n  elevation, there a r e  noticeable 

swells i n  many of the cross-island roads. Even the well- 

engineered Sta te  Highway 12 from Rio Vista t o  Lodi reveals 

undulations produced by di f fer ing r a t e s  of oxidation i n  

underlying peat materials. 

Occasionally the highway from Rio Vista t o  Lodi, the 

Borden Highway from Stockton westward ( s t a t e  Route b ) ,  and 

the picturesque r i v e r  road from Antioch t o  Sacramento ( s t a t e  

Route 24) a r e  heavily traveled. usually, however, de l ta  

roads do not have much t r a f f i c .  Time-conscious dr ivers  pre- 

f e r  t o  take the s t ra ighter  and wider federa l  highways whlch 

s k i r t  the delta,  following the route of roads created when 

the del ta  was a swamp. 

Towns and Other Cwnunitler 

Hamlets o r  towns rose a t  a number of.landings i n  the 

del ta  v ic in i ty  t o  serve non-delta fanning areas and del ta  

se t t l e r s .  Mokelumne City, a t  the head of pract ica l  naviga- 

t ion  on the Mokelumne River; Maine Pralrie, a t  the head of 

navigation on Cache Slough; Freeport, where the Sacramento 

nears the elevated valley plains; mack's Landing, terminus 



a180 performed f re ight  t ransfer  and trading functions fo r  

non-delta hinterlands, although they catered t o  del ta  res i -  

dents a s  well. The essent ia l ly  delta-oriented trading and 

shipping centers include Walnut Grove, Courtland, Isleton, 

Clarksburg; the l e s s  important Holt, west oP Stockton, Ryde, 

Locke, and Vorden, i n  the v ic in i ty  of Walnut  rove; and a 

host of other places such a s  Enmaton on Sherman Island, 

Venice on Venice Island, and Hagginsville on Staten Island, 

which no longer exiet ,  

Since almost any spot along the del ta  waterway8 was a 

potential  landing place, the landing that prospered and grew 

had t o  perform other functions beside serving a s  a deliver? 

point f o r  produce, Stores, small craftsmen's shops, a l ~ b w  

yard, warehouses, a meeting hal l ,  a tavern, and express and 

post offices were the types or  establishments tha t  a t t rac ted  

the farm community. Frequently the improvements were bui l t  

by wealthier landowners who were offering service t o  both 

s e t t l e r s  and tenante, 

Subsidized or free-growing, the hamlets usually had an 

improved landing or  wharf. me buildings raced it and the  

r ive r  across an a r t i f i c i a l  levee which served a s  the main 

s t ree t .  The edi f ices  were currtomarily raised on p i l e s  or  

mounds. Usually they were of frame construction, although a 

few brick buildings appeared i n  the more substantial  t0rtn8. 
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New Hope 

New Hope was founded Immediately t o  the southwest of 

the Mokelumne City s i t e .  This town, now Thornton, was linked 

by road t o  New Hope Landing, s i tuated opposite the head of 

Staten Island. The landing had sporadic steamboat connec- 

t ions with the Stockton-San Francisco packets which were met 

a t  a landing on the Webb ~ r a c t . ~ '  A more re l iable  service 

nas available a t  Walnut Grove, a mile o r  two northwest of New 

Hope Landing. New Hope a l so  lay on the "lower road"3l 

betneen Stockton and Sacramento. This crossroads location 

creates the main function or  the present village of Thornton. 

There a r e  one o r  two stores and garages .among the c lus ter  of 

houses. Today New Hope Landing is  a camplng ground f o r  

sports fishermen and transient  farm labor, 

Rio V i s k  

Brazos de l  Rio was surveyed i n  1857 about one mile 

south of the mouth of Cache Slough. This first Rio Viata, 

a lso  known a s  Braeorla, contained a c lus ter  or res ident ia l  

and commercial buildings, a wharf, and a post office. The 

l a t t e r  was a major asse t  t o  the vil lage a s  not another ofr ice  

lay within 20 m1les.3~ I n  1858 the town gained the additioml 

. 30~or=s~tndence of SF Chronicle, June 15. L879, and 
"~er t i le , ,F ie lds ,  SF Poat, June 9, In BS, Set  W 18r2, 

348; R m %  O? the M o k a ,  NOV. 9, 1878, 7; 
UP the  Mokelumne, E, Nov. 30, 1 8 x  P. 7. 

3 4 s  oposed t o  the present U.S. Hlghwa~ 50-99, the 
"higher road. 

3% Bulletin, Dee. 20, 1878, i n  x, Set W 5 ,  P- 1876- 



1 advantage of dai ly  steamer service with San Franoisco and 

I ~aerarento.33 For years it m a  the only port. of c a l l  i n  the 

del ta  regularly v is i ted  by the r i v e r  packets. Looal mer- 

chants and residents benefited from the  transient  trade which 

had t o  funnel through the landing t o  and from lower r i v e r  

points. The bustl ing town, renamed Rio Vlata i n  1860, war 

swept auay by high water and waves during the mid-winter of 

i861/62.3~ 

The second Rio Vista was pla t ted  i n  ear ly  1862 a t  its 

present location on high ground tha t  l i e s  s l igh t ly  domatream 

from the f i r s t  s i t e .  I n  1868 it had a population of 200 and 

in 1878 same 1 , k 0  people l ived'within a 10-mile radius. It 

was the only t o m  of importance i n  the delta. There were a 

post and telegraph off ice  and a variety of r e t a i l  and trades- 

man shops. The mainstay of its t rade  was the  local  tu le  

farmers and grain and stock ranchers of the Monteewa H i l l 8  
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pack pears, peaches, tomatoes, and beans.36 By t h i s  tiw 

ferry  service was avallable t o  Orand and Brannan islands. 

The town was reached by bridge from Brannan Island aftel '  

1918.37 Since then it has maintained i t s  position a s  a trad- 

ing center f o r  residents of the lower delta. It is a growing 

t o m  of 2,500 people, most of whom a r e  supported d i rec t ly  o r  

indirectly by agriculture. The t o m  has a farm equlpfaent 

manufacturing plant, a packing house, and l a  a dredge depot. 

Its growth 1s par t i a l ly  supported by a c t i v i t y  i n  the adjacent 

20-year-old natural gas f ield,  by a bustl ing sports fisherpscn 

trade, and, t o  a lesser  degree, by the  operation of a "moth- 

ball" ship storage depoteg8 

I n  plan and location Rio Vista is not a true de l t a  

town. It spreads unreetralned over an area of ro l l ing  land 

that, in large part, overlooks the river.  The busineas dis-  

t r i c t  I S  s i m i l a ~  t o  those of many other m a l l  California 

towns in that the  buildings a r e  l i k e l y  t o  be roomy atucco o r  

brick edifices fronting on wlde, s t ra ight ,  well-paved streets. 

The new res ident ia l  t r a c t s  m a t  and north o r  town a r e  spa- 

Wmaton, l ike  the first Rio V i s t a  and Mokelrrmne City, 

was a l l  but destroyed by fldod. The s i t e  is located on the 

36*~ew Cannery, ' ~ u l y  9, 1904, P. 23. 

3 7 ~ n t e r ~ i e ~ ,  Prank Viera, Ida Island, July 23, 1955- 

38~ersonal observation and communication of John R. 
AYe, Rio Vista, May 20, l.957. 



Sacramento about aix miles south or  Rlo Vista and nearly two 

and a half miles downstream from the northern end of ShWmRtI 

Island. 

The town was founded i n  1871, by 3. M. Upham, a land 

proprietor. Upham constructed a wharf, hotel, store, lumber 

yard, and two grain and hay warehouses. Daily riverboat 

service, an express and post office,  a saloon, and a black- 

a d t h  shop were the oonveniences which the t o m  

un t i l  destroyed i n  the winter of 1878. Effor ts  a t  recovery 

did not succeed; nevertheless, the s i t e  has been occupied by 

farmhouses, labor camps, or  packing sheds since. 

Onlabo, Hagginsville, and Venice 

Among the landinga which have disappeared a s  focal  

points fo r  trading because of inadequate population o r  com- 

pctl t lon o r  bet ter  si tuated places a r e  Onlsbo, Hagginsville, 

and Venice. Onisbo, si tuated opposite the head of Steamboat 

Slough, had a post office in 1853 and a school and Masonic 

Ball i n  1860. But the r i s e  of nearby Courtland and Walnut 
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0ffiCe i n  1 8 7 9 . ~ ~  With Walnut Grove only about f ive  miles 

away, and very sparsely populated immediate environs, the 

place could not survive. 

Venice was a speculation, the "meritan of which few 

people appreciated when i t  was launched i n  the l a t e  1860's. 

Some enterprising individuals anticipated tha t  the silt- 

plagued Stockton harbor would eventually be sealed a s  the 

out le t  fo r  San Joaquin Valley wheat. They attempted t o  pro- 

mote establishment or a deep-water port on the San JoWuin 

side of Venice Island and extension of a rai lroad spur from 

the mainland but with no success. By 1871 only a house stood 

a t  Venice 

Maine Prair ie.  Moore'r 
Landing, and Banta 

Competition from the ra i l roads  sapped the trade or 
everal vi l lages tha t  were dependent upon valley plainm 

rade. One of the oldest and most vigorous of these plaoes 

e Maine Prairie, founded In 1859 a t  the head or  navigation 

ache Slough. For a decade large tonnages of wheat were 

ed t o  the  landing from adjacent farming areas of Solano 

Yo10 counties. The t r a r f l c  reportedly rivaled that  of 

ckton. After 1868, Dixon and Elmira, tonne on the 

l " ~ a g g i n ~ ~ l l l e  and Staten Island," SF Bulletin, 
v-  28, 1879, i n  B, Set w 4, p. 1510. 

4 2 " ~ ~ W i ~ a t i a r  n t h  the Ssn Joapuin Valley-the 
of Venice, etc., l e t t e r  t o  ed., SF Alta, Aug. 27, 
in  g, s e t  W 4, p. 14521 Tide Land ReclaImtion Co. 

2 ) ~  OP-  C i t . 8  p- 30. 
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Sacramento t o  Benicia rai lroad,  outgrew Maine Prairie. Over 

the following 10 years homesteaders gradually l e f t  the Maine 

Prair ie area, and the v ic in i ty  became the sheep range that it 

ia  today. Maine Pra i r ie  rraa almost a "gt~ost tom" by 1 8 7 9 . ~ ~  

A slzdlar  cycle of development characterized Moore's Landing, 

a San Joaquln Old River shipping point which was f lourishing 

In 1868. Grain trade from the Livermore Valley supported a 

hotel, smithy, lumber yard, store,  and saloon f o r  a year o r  

so before the neighboring ra i l road aiding a t  Bethany came 

in to  About 10 miles e a s t  of Moore's Landing rres 

the older but smaller hamlet of Banta which retained i ts  name 

a f t e r  being l i t e r a l l y  moved t o  a ra i l road 

Freeport and Brackls Landing 

Freeport and Brackls Landing were unique in that  both 

were founded and br ief ly  opemted a s  t ldenater  rai lroad ter -  

minals. Freeport, base r o r  the Freeport Railroad Company, 

was surveyed i n  1863. Some 300 t o  400 people resided i n  the 

tom. It was hoped tha t  f r ee  docklng f a c i l i t i e s ,  deep water, 

and the railroad would diver t  Folaam and Virginia City t r a f -  

f i c  fran Sacramento t o  Freeport, but the scheme was a c lea r  

fai lure in 1864. The town declined t o  a fer ry  point which 



~ r f i c e . ~ ~  The fer ry  haa been supplanted by a bridge but the 

town has not been much altered.  One or  two stores, perhapr 

two dozen residences, a sports  fishermen dock, and a ra i l road 

beet-loading dump a re  strung along i ts  single street .  Never- 

theless, it is not the forgotten place that Brack's landing 

is. There the wharf and other f a c i l l t l e s  of the narrow-gauge 

San Joaquin and Sierra Nevada Railway were abandoned almost 

as soon a s  they were cmplsted in 1884-85.47 

Antloch and Stockton 

The surviving delta f r inge communities which a r e  both 

delta- and non-delta-oriented economically arc Antioch and 

Stocktan. Antioch was a quiet farming vil lage u n t i l  the l a t e  

1860's when the pace of growth was hastened by an  Influx of 

grain farmers and by the d i~covery  of coal i n  the Diablo 

Rangto Although New York Landing ( ~ i t t s b u r g )  became the 

main coal-loading port' fo r  r i v e r  steamers, Antioch grew a s  a 

trading center f o r  delta hay cu t t e r s  and gardeners an4 t o r  

the grain farmers uho obtained government and rai lroad land 

t o  the south and eas t  .48 Salmon canning and asP=-agus an4 

46"l r t ter  i ron pcramento, " anon., m!. 2, 1863, i n  
BS, Set W 3, P. 1024; The ~ r e e p o r t m l u r e ,  ed., Sacramento - 
Record-Union, Sept. 26, 1864, i n  BS, Set W 3, p. 10353 
S p r a w  and Atnell, OP. ;it., p. w, Hlstory of Sacramento c;gtz3 P O  219; Sacramen o County and 1t8 Resources, pp. 48, 

4%unro-~raser, op. c i t  . , pp. 484-85; "Editorial N*," 
Oakland Evening T r a n s c r f 3 ' ; f ~ e  19, 1869, i n  BSB Set W 18:1, 
P O  124; anon., oct. 1, 1868, in B& Set W 4, pp .  1466-67. 



celery packing and shipping were the a c t i v i t i e e  of t h i s  t o m  

which drew upon the del ta  f o r  raw materials. The develoment 

or  f i s h  canning, now defunct, uae poet-18801 and produce 

packing and shipping were largely a poet-1900 developaent. 

Stockton's f i r s t  comnercial importance was a s  a mine 

supply center. The mining industry and the expansion or  

agriculture i n  the v ic in i ty  and i n  the San Joaquin Valley 

nourished commerce and manufacturing. The valley bc~&W 

part icularly lmportant t o  Stockton a f t e r  the wheat boom began 

in .the l a t e  1860's. The port was an export loading point f o r  

the grain brought i n  from the south by rai lroads and r ive r  

barges. Wagon-making, shipbullding, milling, and tanning 

were important manufacturing a c t i v i t i e a  by the l85O's. The 

manufacture or steam engines, foundry products, farm imple- 

ments, and dredges developed a s  the San Joaquln Valley and 

del ta  agriculture e~panded.~' I n  the ear ly  1900's tracked 

tractore were developed a t  Stockton. They, the dredges, and 

boats were designed primarily f o r  de l t a  use. The packing 

industry, tha t  keeps Stockton among the foremost vegetable 

processing centere or  California, developed about 50 pears 

ago. Then, a s  now, farm operators and laborers engaged in 

delta work resided i n  Stockton; the  proportion of del ta  

workers who l ive  i n  the c i t y  has increased since the 1920'8, 



Walnut Orove 

The t rue  delta towns a r e  Walnut Qrove, Courtland, 

Isleton,  and Clarksburg. They l i e  within the del ta  and it i s  

de l t a  economic ac t iv i ty  which supports them. 

The conwunity of Walnut Qrove began t o  take form l n  

3857.5' It possessed an exceptionally advantageous location 

on exis t ing communication routes. Here Tyler and Georglanna 

sloughs made Junction with the Old River channel of the 

Sacramento. The sloughs afforded d i rec t  access t o  the Moke- 

lumne and the most d i rec t  t i a t e ray  t o  the San Joaquin iron 

Sacramento. The heads and d r i e r  pa r t s  of Staten, Tyler, and 

Andrua islands were grouped opposite the toansite; Grand 

Island l a y  across the r iver.  Like the levees which extended 

north between Walnut Grove and Courtland, the natural and 

~ r t i f l c l a l  levees which enclosed these Islands supported 

t r a i l s .  These and the water courses met a t  Walnut Qrove. 







a large shanty area. Fire swept away t h i s  "chinatown" i n  

December 1879 and again i n  1930. After  the second disas ter  

landowner refusal  t o  grant leases  discouraged the Orientals 

from returning t o  ~ 0 u r t l a n d ; S ~  Locke, Walnut Grove, and Is le-  

ton gained many of the displaced. 

Courtland's l a t e r  wealth %as based upon the proaperoua 

fruit ra is ing industry and general farming of the Pierson 

Dis t r ic t ,  Grand, Sutter, and Randall is lands,  After 1900 

the asparagus boom added t o  the towm8s gcowth. Most of the 

growth has been residential ;  Courtland has a modest business 

and no induatr ia l  development. The l o c a l i t y 8 s  modern packing 

houses f o r  f r u i t  or  asparagus were erected a t  Hood, on 

Randall Island, or  a t  Vorden, and Locke. Courtland property 

owners have been successrul i n  preserving a reeldentla1 com- 

nnmity. 

Ialeton 

Is le ton ma founded i n  l874 on the  bank of the Sacra- 

Inento where Brannan and Andrus i s lands  meet. A wharf, bui l t  

h the followlng year, afforded the most convenient access t o  



locally financed California Sugar Manufacturing Company was 

formed; i ts  l i f e  was brief, however.57 Fifteen years l a t e r  

Isleton m s  l i t t l e  lerger.S8 

The town's brightest  growth period began around 1900 

when asparagus canneries were established on Bouldln, Andrun, 

and Grand islands. Three large canneries a l s o  operated 

within the town In the 1920's and 1930'8. The packlng house 

and agricultural  labor supported a three-block-long businees 

section which lay along and just  ins ide  the  Sacramento levee. 

The older, southern part  of town r e t a i n s  the residences and 

modest trading areas tha t  catered t o  the white community. To 

the north uas a "chinatown." Its two-story box-like frame 

bulldings have been developing a "~ex ican"  aspect since the 

1940's. The surviving, but inoperative canneries l i e  adja- 

cent t o  "~hinatown" and along the  r iver .  Numerous small 

companp-owned cabins occupy the cannery grounds. The C a b i ~ s  

canneries, and edifices of "~h1natown"'s s t r e e t s  and al ley8 

have deteriorated; but the more spacious white ree ident ia l  

area t o  the south and west of the maln s t r e e t  reveals bet ter  

care and recent growth. About a mile and a half  north of 

Isleton, flanking a road tha t  b isects  Andrus Island, is a 

new residential  d i s t r i c t  of modest bungalows. A s  I n  other . . 
delta towns, the white hourring a reas  a r e  occupied by ranch 

operators, ranch employees, packing plant o r  trucking f i r m  

5'hIistory of Sacramento County, p. 221. 

58~acramento county and ~ t s  Rci+wea, pp. 50, 192. .. : '- 



salaried personnel, the merchant class, and the occasional 

individual who chooses t o  l ive  near good fishing. 

C larksburg 

Clarksburg uas a r ive r  landing which did not become a 

cornunity of any consequence u n t i l  a f t e r  1916, when the Hol- 

land Land Company took over the development of Reclamation 

Diat r ic t  999, the Holland Distr ict .  The company sold o r  

rented farms i n  pieces'of 20 acres o r  more. By 1920 some 80 

unite, aggregating 15,000 acres, were aold f o r  a t o t a l  of 

over $4,250,000. Purchasers were screened f o r  agr icul tura l  

capabilities and c ivic  in teres t  before being sold any land. 

They were t o  have a model town, Clarksburg, in W c h  t o  

l ive,  trade, and center t h e i r  socia l  l i f e .  Crops were 

shipped by water f r o m  the t o m  landing or  from the banks of 

dredger cuts  made la the process of constructing Yolo Basin 

levees. A ferry, l a t e r  a bridge, t o  Freeport made it pos- 

s ib le  t o  haul or  drive t o  Sacramento. The Oakland, Antioch 

and Eastern Railmy, nhich approached the northern end of the 

d i s t r i c t ,  afforded r a i l  service f o r  crop shipping. I n  the 

ear ly  1920's the American Crystal Sugar Company constructed a 

beet sugar refinery t o  the north of town.59 Its 0 p e ~ a t i o n  

contributes t o  the prosperous and stable appearance which 

marks this res ident ia l  copmunity. 



Ranch Communities 

Viewed f o r  several decades a f t e r  1870 the average 

riveraide scene along the Sacramento and on the San JOaquin 

north t o  about the la t i tude of Stockton included a thinly 

wooded, often farmed, natural  levee face. Surmounting the 

natural levee was an a r t i f i c i a l  embankment tha t  served a s  

roadbed and flood defense; behind it, on mounds or  piling, . . 
stood houses and barns. Frul t  o r  vegetable sheds and brush 

landings or  small wharves a l so  marked the homesteads. 

Squalid waterside "chinatowns" were scattered along so# 

levees every hundred o r  so; and there was the occa- 

sional village with commercial houses and wharf, and a few 

Isolated school o r  church buildings. 

Farm buildings varied from modest thatched sheds t o  

s t r ik ing frame mansions. The more elaborate homes were sur- 

rounded by cluttered gardens of shrubs, palms, magnoliaa, 

ci trus,  and pepper trees.  Eucalyptus, sycamore, and walnut8 



Union islands, a r e  the principal  areas  where ranch homesteade 

of the smaller owner-operators a r e  seen today. The clus ter  

of buildings usually includes a residence, garage and sheds, 

and sometimes a barn. Some of the older mansiona and rec- 

tangular two-story houses and gardens &main. The bungalow 

i s  the more character is t ic  modern residence. Barnyard rbwi 
and stock a r e  absent; gardens and small home orchards a r e  

f a i r l y  common. A few fanna have small-boat landings; usu- 

a l ly ,  however, de l t a  ag r icu l tu ra l i s t s  are  not part icularly 

devoted t o  f i shing or  boating. Ear l ier  generations lived 

with the r i v e r  by choice; the water and t r a f f i c  were always 

i n  view. Today's farm homes l i e  so f a r  below the levees that  

the r lve r  is not par t  of the view; and outer levee faces a r e  

so steep and high that  it is not easy t o  reach the water. 

Larger private farms or  corporate properties may have 

bunkhouses, labor camps f o r  single men, o r  family-cottage 

camp8 (see Plate XXII, p. 434). The bunkhouses and camps 

were an essen t i a l  adjunct of de l t a  farming a t  leaat  a s  ear ly  

a8 the 1870's. The basic unit  canaisted of a two-story 

frame buhkhouse f o r  15 t o  30 men, and sheds, stables, or  a 
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PLATE XXIII 

Resort conmunitlea 

A representative sportsman comnunity, 
on the mainland, southwest of Union Island, 
appears i n  upper vlew. Loner view i s  of 
house boats on U s k e y  Slough, Roberts 
Island . 



more t o  the 8outh of Highway 50. Related t o  these assem- 

blages of cottages and cabins in function l a  a small group of 

houseboats which occupies the head of Whiskey Slough, between 

Roberts Island and the Lower Jones Tract (see Plate XXIII, 

p. 437). The upper part  of Steamboat Slough and the Sacra- 

mento bank of Sut ter  Island afford shaded deep-water anchor- 

ages fo r  pleasure cabin craf t ,  some of which appear t o  be 

permanent ammertime fixturer.  

There are  several camps along the Sacramento fo r  

sports fishermen, vacationers, or  transient  laborers. About 

70 boat l i v e r i e s  scattered through the del ta  rent  boats or  

outboard motors t o  fishermen but o f fe r  no camping or  residen- 

t i a l  f a c i l i t i e s .  These boat l ivery  establishments usually 

consist of a frame structure o r  two, f loat ing docks, a gaso- 

l ine  pump* and a f l e e t  o r  rowboats. Some or  them a l so  lease 

mooring space t o  pleasure-boat owners (see Plate XMV, 

p. 439). I n  t h i s  respect they compete with the yacht clubs 

a t  Stockton, Antioch, and on the north side or  the Bethel 

~ r a o t  . 
With the exception of Rio Vista and Stockton, none or  

the towns closely a f f i l i a t e d  with the del ta  has done much t o  

publicize or  fos te r  the recreation poss ib i l i t i e s  of the 

reglbn. There a r e  a handful of motels wlthin the region, and 

they barely offer  the norm of convenience and comfort nhich a 

large sement of California vacationers is  accustomed to. 

Sta te  property along the -cramento dredge spoi l  areas and 

r iver  bemr has been used by campers f o r  years but none of 



PLATE XXIV 
-. . 

Boat l iveriar  

Upper photo shows boat l iver ies  a t  
Tennlnous, southeast of Staten Island. 
Lower photo I s  adjacent the submerged 
Franks Tract . (rigtit). The rowboat hoodr 
are designed $$r'wlnd protection pri- 
marily 





Unimproved oampsite 

In  1907 the Brannan Island levee mi8 
overtopped and breached a t  th i s  point, 
opposite Cache Slough mouth. The camp- 
ground occupies area where original levee 
lay. Rio Vista i s  i n  the distance (south- 
west). 



CONCLUSIONS 

The Sacramento-San Joaquin Delta is a region in which 

complex continuing processes of change have transformed a 

iloodplain t i d a l  swamp into  an  intensively developed agricul- 

t u r a l  landscape. The elements of the physical environment 

such a s  elevation, land forms, hydrography, underground 

drainage, so i l s ,  vegetal cover, and fauna have been a l tered 

t o  such an extent  by human a c t i v i t y  tha t  care must be exer- 

cised I n  attempting t o  visualize the pre-reclamation land- 

scape from what is seen i n  the f i e l d  today. Natural 

processes of landscape a l t e ra t ion  may be recognized a8 

al luvlat ion,  wlnd and water erosion, s o i l  neathering, and 

subsidence, but the expression of these processes i n  the. 

delta is  largely  a s  a by-product of cul tura l  activi ty.  

The chief c u l t u g l  a a t i v i t i e s  that' have shaped the present 

landscape were the production of mine ta i l ings ,  a l tera t ion 



ra i s ing  and wheat farming were the dominant land uses a s  they 

were t o  be a f t e r  the de l t a ' s  Intensive row crop and orchard 

a c t i v i t i e s  were transformed from garden-scale t o  f ield-scale 

operations. Delta land use i s  intensive; most of the periph- 

e r a l  areas support stock and winter grain operations. It 

seems reasonable t o  assume tha t  the contrasts  i n  land use 

w i l l  continue t o  be obvious f o r  some years t o  cane. 

. Preservation of the de l t a  i s  par t  of s t a t e  and federal  

land and water development programs f o r  California.. For the 

immediate future it appears that the de l t a  w i l l  continue i n  

its present agr icul tura l  and recreational  functions. Urban 

indust r ia l  and res ident ia l  growth is expanding rapidly 2n 

centra l  California, but a number of fac tors  suggest t o  t h i s  

writer  t h a t  the growth w i l l  not s p i l l  i n t o  the del ta  fo r  sdmc 

years. The advisabi l i ty  of permitting such growth i n  the 

de l t a  may be questioned. 

Indust r ia l  construction i n  the  de l t a  may seem at t rac-  

t ive  because of f l a t  land, water supply, and access t o  wa.ttr 

and r a i l  conrmunications; Improved highways can be built.  

However, it would seem tha t  the exis t ing tidewater s i t e8  on 

f i r m  land t o  the west of the de l t a  o f fe r  more suitable areas 

fo r  Indust r ia l  growth; highway and r a i l  developments south of 

S u i S ~ n  Bay a r e  superior t o  de l t a  f a c i l i t i e s  and can be 

extended with fewer technical problems than are  presented 

by peat and numerous channels. North of the bay the com- 

munications network is re la t ive ly  undeveloped; but road and 

Pai l  construction would be on f i r m  land; and the lack of 



fresh water may be overcome by the contemplated north bay 

aqueduct. These firm lands west of the de l t a  have no flood 

problem; the construction or  shipping f a c i l i t i e s  would 

involve l e s s  d i f f i cu l ty  on a t i d a l  bay than on a narrow and 

stoutly leveed floodway-navigation channel. 

For the present, de l ta  landowners appear t o  be opposed 

t o  Industrial  and res ident ia l  subdivision development. Resi- 

dent ia l  subdivldlng seems l e s s  sul table  than on the valley 

plains. Besides floods, high water tables, and subsidence, 

the extension of urbanization Into the de l t a  is prejudiced 

by the comunications problem, the peat  f i r e  hazard, and the 

existence of miles of exposed water surfaces t o  tempt chil-  

dren. Flood disas ters  a re  l e s s  cos t ly  on farm land and 

recovery quicker. 

It is  appropriate that  cheaply irr igated,  superior 

farming land such a s  the de l t a  boasts should be kept i n  such 

use, and urban developments be res t r i c t ed  t o  the marginally 

productive land of the delta periphery. Moreover, the reten- 

t ion of recreational f a c i l i t i e s  i n  close proximity to  the 

rapidly growing San Francisco Bay Area is essential. The 



s m e r  residences could take place. Small boat landings may 

be placed on the outer levee face. The resul t ing loss  of 

farm land t o  res ident ia l  use would be re la t ively  small. The 

Income from property so leased could materially ease the bur- 

den of levee and drainage maintenance which the crop land 

must now support; and land leasing would not upset landowner 

control of the reclamation d i s t r i c t s .  

I n  the l a s t  hundred years, the delta--a t i d a l  swamp- 

land with natural levees--has been transformed through 

modem methods of reclamation i n t o  an intensively c u l t l ~ t e d  

agr icul tura l  landscape. The most recent indication of t h i s  

change is  the 1940 t o t a l  of 249,100 crop acres  which 

increased t o  a 1952 t o t a l  of 357,000 crop acres. When the 

land development companies began reclamation of backswamps 

In the 1870'8, the s ize  of farms converted from garden plots  

t o  en t i r e  islands with f a m s  of tens of thousands of acres. 

Tc meet the challenge of the delta,  revolutionary 

maohinery was developed f o r  ditching and handlln& great 

quanti t ies of peat. Here the Holt Caterpi l lar  was born; 

here Robert G. Le Tourneau, manufacturer of half of the 

world's earth-moving equipment, began h i s  career. Such 

unique machinery and modern methods brought about the se t t l e -  

ment and agFicultura1 productivity which s e t  t h i s  del ta  apart  



APPENDIX A 

FLOODS I N  THE DELTA 

The floods of the Sacramento-San Joaquin Delta have 

varied from widespread diaas ters  t o  inundationr of single 

island8 o r  reclaimed d i s t r i c t s .  A review of the phenOmeM 

discussed below permitted the general observations made In 

Chapter I, "The Delta, I t s  xydiography and Land ~omns," and 

In Chapter VII, "~ydrographic Problems and Solutions i n  the 

Delta." 

Floods, 1850 t o  1861 

F i r s t  of the notable floods t o  s t r i k e  the de l t a  

occurred during Mag and June, 1850, when the whole of the 

land from the present Walnut Grove t o  above Freeport war 

reported a s  overflowed. ~t l e a s t  two f e e t  of water overlay 

the natural  levees a t  the head of Steamboat S1out;h; only 

Indian mounds remained dry. Presumably most of! the remainder 

of the de l t a  was submerged.' 

A three-month siege of! high water along the Sacramento 

began i n  March 1852. In  December, waters rose a t  l e a s t  three 

l ~ e s t h o n y  of! William B. Poater and John 0. Cleal, 
Evidence taken Before the Swamp Land Cornittee, p. 2. 
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Stockton, ra is ing water levels i n  town and a t  the head of 

Roberts Island t o  12 fee t  above the low t ide  marks experi- 

enced during other  winter^.^ A more remarkable water l eve l  

was recorded about 10 miles northwest or  Rio Vista; the water 

at the head of Lindsey Slough was not lees than 18.56 f e e t  

above low' t ide  level.6 This Yolo Bas- water surged across 

the Sacramento channel, checking the r iver ' s  current a s  f a r  .- 
upstream a s  sacramento.7 There was no current a t  Stockton 

ei ther,  although f o r  several days the water moved up the 

San Joaquin t o  about the l a t i tude  of French Camp before 

turning with the San Joaquin flow t o  the northwest The 

Sacramento water entered the San Joaquin de l t a  over Brannan, 

Andrus, and Twitchell lslamls. 

A yellow blanket of water covered a zone estimated t o  

have been 250 t o  300 miles long and t o  have averaged a t  l e a s t  

20 miles In width.g No e a r l i e r  inundation, and possibly none 

since, i s  thought t o  have surpassed It In extent.1° A t  the 

5"~epor t  of the San Joaquln County Surveyor," Annual 
Re o r t  of the Surve or  General B8627  p. 94; John S. 
~ i k e l l ,  The Resourtes of California Isan Franslscor A. Roman 
and Co., , p. ; Cosby, No es, p. 15, B, Jan; 16, 
1862, D. ~ 6 % ? c l k d ~ ? o n  of Q-D Lnda by Steam Power, 
MSP, -  arch- 20, 1869, p. 190. - 

6 ~ e m r t  of the Conunlsaloner of Public Works m9)7r 
P. 31. 

b a g ,  "~armers '  Gardens," loc. cl t . ,  p. 346. 



flood's peak there were no significant  barr iers  t o  navigation 

anywhere i n  the delta.'' The only bulldings that  were not 

carried off o r  smashed by waves were the  ones that  rested on 

Indian mounds, on se t t l e r -bu i l t  mounds, or  that  btood i n  

quiet ra ter .  Much stock drowned o r  starved before steamer8 

and scows could e f fec t  t ransfers  t o  high ground. 12 

Rio Vista was swept anay. I t s  residents sought refuge 

on higher ground t o  the south i n  has t i ly  erected oxhlde shel- 

ters .  Meanuhile, some 15 miles t o  the northeast, Mokelumne 

City was shattered by the waves. Like the original  Rio 

Vista, it did  not recover.l3 

A l a s t ing  memento of the 

general d is t r ibut ion of Bermuda 

been spread from test plantings 

vicinity of Sacramento. 14 

Floods, 1862 

flood is  t o  be seen in the 

grass, which' appears t o  have 

tha t  had been made i n  the 

Lesser inundations occurred between El62 and 1876, 

among them one i n  the Yolo Basin which flooded Maine Praiairie 



during midwinter 186~/68.~5 I n  the autumn of 1871 high water 

damaged Grand and Twitchell islands, and i n  the following 

spring the lands adjacent the Calaveras were flooded. l6 Jer-  

sey Island was flooded i n  1873, and' Bouldin Island and the 

Bethel Tract i n  1874, apparently, because of high t ides  and 

inadequate levees.17 Sherman Island had breaks from the same 

causes i n  1875 and 18?6;18 and the Twitchell Island levee was 

shi f ted  in to  the island by hydrostatic pressure I n  ear ly  

Levees were topped o r  broken by the San Joaquin River 

a t  Rough and Ready Island, Reclamation Dis t r i c t  17, and the 

present Byron Tract i n  the winter of 1875. The flood damage 

was pa r t i a l ly  the by-product of reclamation works.. upper 

Roberts Island and the eas t  bank, opposite, were leveed. Old 

River, choked by a mass of driftwood and sand near i t s  head, 

was constricted too. A resul t ing r i s e  i n  the water plane 

caused a large flow t o  follow the sharper gradient of a 

westerly distr ibutary,  Paradise Cut, t o  an o u t f a l l  which lay  

lsw~olano County Items," Vallejo Record, Jan. 4, 1868, 
in E, Set w5, p. 1&0. . 



below the barr ier  on Old River. An estimated half o r  the 

San Joaqu1n18 flow #la funneled toward the northwest, where 

i t  damaged the Byron Tract; the pressures along the San 

Joaquin broke the right-bank levees.= 

Another localized flood occurred i n  early 1876. Harsh 

Creek spi l led  across the unleveed landward side of reclama- 

t ions si tuated t o  the south of Jersey Island. 21 

Floods of 1878 

There were two flood periods during 1878. The f i r s t ,  

which occurred in Febrwiry, was one of the most disastroue 

in the s t a t e ' s  history. It devastated the Sacramento River 

d i s t r i c t s  and the islands between the Sacramento and San 

Joaquln. The second flood, occurring i n  May, was destructive 

along the San Joaquin. The t M n g  of each was representative 

for  the two r ive r  systems. 



gopher-riddled levee just south of Sacramento "gave way with 

a bound." Water from each of the breaks accmulated i n  two 

separate sections of the Sacramento Basin. Because the 

embankment of the short-lived Freeport t o  Brighton rai lroad 

spanned the basin with solid f i l l ,  water from the northern 

crevasse could not escape. A s  a resul t  of tNs, the whole o r  

the basin between Sacramento's "R" Street  levee and Freeport 

wae under water within a week. 

Meanwhile, the Sacramento had been sp i l l ing  in to  the 

Yolo Basin. By February 5 a great flow was surging through 

the mouth of Cache Slough. The torrent  raised the Sacramento 

t o  levels which threatened the securi ty of Grand, Andrus, 

Brannan, and Sherman ialands. Further breaks did not occur, 

however, u n t i l  February 19. 

After several days o r  r a i n f a l l  the soaked and weakened 

levee parted on the outside of a Sacramento River bend about 

s i x  and a half miles below the capl ta l  city. The flow 

churned through the crevasse i n t o  Yo10 Basin "with a roar.' 

Soon thereafter  the newly completed back levee of the Lisbon 



Dist r ic t ,  opposite Freeport, broke; and on February 22, back 

levees a t  Clarksburg and on adjacent Merritt  Island gave nay. 

Apparently they had collapsed under the pounding of the same 

gale-blown waves which melted rea r  levees a t  Freeport and on 

the Pierson Dis t r i c t  (south of courtland), and which broke 

down the "R" St ree t  levee a t  '~acramento. 

The escape of Yolo Basin water i n t o  the Sacramento 

bu i l t  up water levels  and currents t o  the point that  soaked 

levees could no longer withstand the pressures. The Shermsn 

Island levee gave way a t  Horseshoe Bend on February 19, the 

same day a s  the Lisbon D i s t r i c t  levee. A l l  but narrow s t r i p s  

of the a r t i f i c i a l  levee were soon l o s t  t o  view. Famaton, a 

hamlet on the Sacramento bank of Sherman Island, was sub- 

merged; residents remained i n  the upper f loors  of houses 

which they had secured t o  the levee wlth l ines.  On Febru- 

ary 21, Andrus and Ewannan is lands were flooded by a single 

break which occurred about a mile north of Isleton. A t  the 



l i n e  of Paradise Cut. The Cut became the main distributary 

for the San Joaquin then a dam a t  its upper end gave nap. 

Roberts and Rough and Ready is lands survived, probably 

because of  the diversion made away from the main channel a t  

Paradise Cut. Miraculously, Bouldin Island survived, but i n  



Freeport, Clarbburg,  Isleton,  Emmaton, and Walker Landing 

were awash. 

Later, i n  mid-May 1878, Sierra  Nevada runoff raised 

both the Sacramento and San Joaquin r ive r s  bank-full. No 

notable damage resulted along the northern r iver,  but serious 

d i f f i c u l t i e s  arose i n  the San Joaquin River portion of the 

delta.  A sheet of water covered everything but s l igh t  knolls  

on the lower plains t o  the north and eas t  of Tracy. Union 

Island and the mainland t o  the south went under water f o r  the  

second time in three months. Roberts Island and Dis t r i c t  

No. 17, t o  the eas t  of the main channel, remained intact .  

Where damage m a  done t o  levee8 &d buildings the responsible 

agency was wave attack. A t  l e a s t  2,500 acres  of grain and a 

minimum of 1,000 head of stock were lost.23 

Floods, 1879 t o  1903 

The Sacramento inundated Sutter ,  Grand, Brannan, and 

Sherman island8 a e i n  In ear ly  1 8 ~ 9 . ~ ~  Seepaee from the 

Mokelumne River ruined crops on reclaimed mainland d i s t r i c t s  

i n  April 1880;~s  and the San Joaquin broke levees on Upper 

Roberts Island and t o  the eas t  of Byron i n  Junk. 26 

2f"~ayeide Notes,: SF Bulletin, May I!, 1878, i n  s, 
Set W 1812, pp. 273-74; san Joaquin ~Loods, SF Call, 
Hay 17, 1878, i n  @, Set W 4, p. 1495. 
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The Sacramento islands were visi ted by a high water 

stage i n  January-February 1881.~~ Yolo Basin was f u l l  t o  

within f ive  miles of Davis, having received a large ingress 

of water over the  Sacramento levees and by way of crevasses. 

A break about one-half mile south of Washington occurred on 

Jsnuary 31. Left-bank levees which hed been weakened by 

gophers a lso  gave way about f i v e  miles below Sacramento. The 

break renewed the by-pass function of the Sacramento Basin 

just a s  e a r l i e r  flows had coursed through the Yolo Basin. 

Outflow f r o m  Cache Slough overcame Brannan, Sherman, 

ndrus, then Grand Island. A succeseion of levee breaks 

between Freeport and Walnut Grove flooded a l l  Sacramento bank 

lands but Randall Island by February 4. The Randall Island 

vee f i n a l l y  broke on that day. Staten Island, surrounded 

the Mokelmne, was a l s o  flooded. Tyler Island, thougb 

aked by seepage, remained in tac t .  As f o r  the San Joaquln 

ion of the del ta ,  a l l  sections except Roberts Island 

d Dis t r i e t  17 were submerged f r o m  levee breaks or  seepage 

February 10. Damage, while extensive, seems not t o  have 

staggering aa I n  the  1878 flood. 

The San Joaquln resuaed i t s  destructiveness on Janu- 

24, 1886, When it burst  i n t o  the Middle Division of 

r t s  Island. The adjacent Moss Trdct, par ts  of Stockton, 

01 043 



and the Mokelumne mainland reclamations near New Hope were 

flooded too. Within a week the flooded area was extended 

in to  Lower Roberts Island because the cross levee broke. For 

Roberts Island the d k g e  was estimated at  $500,000; about 

$60,000 loss  t o  crops and improvements occurred on the Moss 

The Mokelmne River burst it$ left-bank levees i n  l a t e  

March 1899. Several thousand acres  were flooded i n  the New 

Hope and Termlnous t r a c t ~ . ~ g  

Snow-melt water kept the San Joaquin River. a t  consis- 

tent ly  high levels from March u n t i l  mid-July of 1890.~' A 

number of levee f a i l u r e s  occurred during May. South of the 

San Joaquin Old River some 3,000 ac res  were flooded. The 
I north levee of the  rant Line Canal was overtopped also, 

resul t ing i n  the inundation of about 8,000 acres on tmion 

Island. The outflow from the island entered Middle .River 

opposite the Robert4 Island "pocket," which nas submerged ln 

spi te  of elaborate sandbagging. ' About a week l a t e r ,  on 

Map 30, the Union Island levee on Middle River was breached. 

submerging the easternmost 8,000 acres  of the island. Losses 



i n  crops and Improvements t o  the owners and tenants on Union 

Island were estimated a t  $600,000. 
w 

31 

I n  1893 a considerable portion of Roberts Island was 

submerged, but recovery was made by the f a l l  of ~ 8 9 4 . 3 ~  

The Mokelumne waters overwhelmed 15,000 t o  20,000 

acres of cultivated land i n  the New Hope vic ini ty  during 

March of' 1899.33 I n  the following ~anuary '  some of the land 

nas again subjected t o  .excess water.34 A t  thls l a t e r  t h e  

Jersey Island was returned t o  the watery s t a t e  tha t  had 

existed just two years ear l ier .  35 

During Febrwpry and May of 1901 the San Joaquin River 

repeated the familiar pattern. A poorly maintained levee on 

Reclamation Dis t r ic t  17 gave way on February 21. Within a 

day 4,500 acres were under one t o  10 fee t  of water. Breakr 

a l so  inundated the lands t o  the south of Roberts Island, 

mainland properties near Banta and Tracy, the Fabian and Bell  

and Clif ton Court t rac ts ,  and Victoria Island. A repeat 

flooding or  the Fabian and B e l l  Tract and or some of the land 

fronting on Paradise Cut occurred i n  Mag. 36 

3 ' " ~ r o k e ~  Levee., a, Ma 31, 1890. p. 554; "union 
Island Flooded, a., Juue 7,. 1 g 90, p. 578. 

32"~aterways i n  the San Joaquin, ' m., Sept. 15, 
1894, p. 161. 



A build-up of Yolo Basin waters registered a level  a t  

~ l ' o  Vista of 14 f e e t  above low t ide  on March 2, 1902. While 

the gradient downstream then exis t ing was a foot t o  the mile, 

the watdrs v i r tual ly  stood s t i l l  upatream t o  Walnut  rove.^? 
Andrus and Brannan islands were flooded. 38 

Floods, 1904 t o  1911 

A diaaeter  similar t o  the floods of 1878 and 1881 

vis i ted  the lower Sacramento i n  February and March 1904. 39 

The l e f t  bank nas breached on February 28 ( the Ednard'a 

Break) a t  a point about three miles below sacramento, pouring 

a broad torrent in to  the Sacramento Basin. It soon covered 

tha t  part  of the basin which lay between sacramento's "Y" 

St ree t  levee and the ridge a t  Freeport. By March 2. various 

small reclamation d l s t r i c t a  below Freeport were flooded, 

largely by backuater. 

p. 5; March 10, 1901, p. 5; March 28. 1901, p. 58 21, 
1901, p. 2. 

37"~eport  of the Committee of Twenty-Four . . . ," 
Report of the Comlssloner of Public Works and Engineerlr 
L1901-1/, P* 23. 

38"~reat  Pumping plant," x. April 12, 1902. p. 251. 

39~escr ip t ion of the 1904 flood is baaed onr %re- 
vasse i n  River p e e  below This C i t y  Widening," "The Situa- 
t ion  Explained, Sacramento Union, Peb. 28, p. 2; " ~ m ,  
Breaks a t  Walnut Grove," m., Fek. 29, p. 5; Review of the 
River," "Bouldin Island Imperiied, m., March 3, p. 10; 
" ~ l v e r s  Flooding the Lowlandjt, SF Chronicle, March 1, p. 3; 
"~housands of Acres Ff;ooded, ibid., March . p. 5; Cosby, 
" ~ e l t a  Hls to~) .  Notes, pp. 1 4 x 6 - 1 7 .  120: m, nr& 3, 
P- 5 ;  March 4, p. 5; B r c h  31, p. 5 ;  April 1, P. 5. 



The Mokelumne River system contributed t o  the back- 

swamp inundations on February 29 a s  i t  poured over Staten and 

Tyler islands, the Arkansas Dis t r i c t  t o  the eas t  of Walnut 

Orove, and the  en Hope vicinity.  The Brack Tract flooded on 

March 1; the Sargent Tract was engulfed on March 2; Bishop 

and Cohen t r a c t s  and Venice and Bouldin Islands were auash on 

the third. 

Sherman Island defenses were topped on February 28 by 

the flow which issued from the Inland sea of Yolo Basin. 

Brannan, Ryer, and Jersey islands were flooded In another two 

days. Slack water above Rio Vista f a i l ed  t o  break in to  Grand 

and Andrus islands, though the eas t  levees were trouble spots 

f o r  the l a t t e r  island. Upstream, the Plerson and Lisbon dis-  

t r i c t s  and Merritt  Island remained in tac t .  

Total damages nere estimated a t  #5,000,000 or  more. 40 

They might have been higher had the swampland residents not 

had several days o r  warning. 4 1  

During the f i r s t  week of July 1906, there were levee 

breaks On Sherman, Venice, Twitchell, and lower Roberts 

islands, the Upper Jones Tract, Union Island, and the Fabian 

and Bell Tract. Unlike the inundations already described, 

''~obert Devlln (address), i n  "swamp Land Reclama- 
t ion " Cornonwealth Club of Calli., Transactions, I V  (Sept. 
19091, P. 292. 



these are  a t t r ibuted t o  the action of exceptionally high 

I n  March 1907 another great general flood visi ted the 

Central Valley. Several days of heavy downpours saturated 

the land, raised streams t o  flood stages, and f i l l e d  the 

flood basins. The mean dai ly  runoff in to  the Sacramento 

March 18 and 21, a moderately long period of record runoff. 

Another 227,000 cubic fee t  per second of water entered the 

San Joaquln Valley a t  the time.43 

Several breaks occurred i n  Sacramento east-bank leveea 

between ciarksburg and Courtland on the night of February 21. 

The flow intensif  led the high ' backwater stages which had 

existed i n  the Sacramento Baain a s  a r e su l t  of Mokeltrmne run- 

off. Meanwhile, the Yolo Basin was receiving the larger  

hare of Feather, ~merlcan,  and Sacramento flows through 

reaks a t  various points north of Sacramento. The accumula- 

ion of water on February 24 tha t  the high t ide  had abetted 



Andrue, Twitchell, and Bouldin islands, and on lower Sherman 

Island. Staten, Tyler, and Venice ielands and the New Hope, 

Sargent-Barnhart, and Tenninoue t r a c t s  a l so  were submerged. 44 

Along Old River, i n  the southern delta,  levee f a i l u r e s  

were registered a t  the Clif ton Court Tract, Coney and Vie- 

to r i a  islands, and Byron and Palm t rac ts .  Loner Jones, 

Franks, and Bethel t r ac t s ,  and Jersey Island were inundated; 

likewise most of the reclaimed land between Stockton and the 

Rindge Tract, inclusive. Most o r  Stockton was under water 

f o r  a weekO45 

I n  January 1908, Jersey Island suffered a levee break 

along i t s  San Joaquin River side, possibly a t  points where 

floodgates had been inadequately maintained. The danger had 

been anticipated. 46 

Heavy r a i n f a l l  during ea r ly  January 1909 produced 

flood cres ts  on the lower Calaveras and k r i c a n  r ivers  by 

the thir teenth and f i f teenth ,  respectively. The former r ive r  

overflowed Into Stockton and the surrounding countryelde) the 

American River flow contributed t o  the Yolo backwater flooding 

4 4 ~ . ,  pp.-318, 319; The Rivers and Ploodp of the 
SacramentoXnd San ~ o a  uin Watersheds, by Nathaniel R. 
Taylor, KWA, Weather Zureau, Bulletin 43 (~ashlngtonr 1913); 
PP* 69-70. 

45m.J p. 91; Clapp e t  al., loc. c i t . ,  p. 326; 
Rogers, loc. cit. ,  July 17, l ' m p .  17; wright Interview. 

4 6 ~ e ~ o r t  of the Sta te  Engineer of the Sta te  of Call- 
fornla, November 30, 1908 t o  November 70 1910 Sacrtmentor 
T9111. D O  122: "Report onJpeat Levees. ~ e i s e y  Island, by 
N; ~ i i e r y ,  R ~ P O F ~  or the s t a t e  En ineer . . ; , my iiA 

- 

1 9 4 .  t o  November 30. l g w ,  p. 918 



of Broderlck t o  the west of Sacramento, and preclpltated the 

Inundation of Andrus, Brannan, Twitchell, Bouldln, Venice, 

Sherman, and Jersey Islands, and the Bethel ~ r a c t . ' ~  

On January 30, 1911, heavy warm r a i n s  began t o  t a l l  

upon the headwater areas  of the San Joaquln River. On Febru- 

a ry  1, the r i s i n g  c res t s  were f e l t  a t  the head of the delta. 

They spread over a large area between Roberts Island and the 

valley plains t o  the east ;  Reclamation D i s t r i c t  17 and leveed 

areas t o  the south of it were overcome. The Calaveras and 

Mokelumne r ive r s  a l s o  brought considerable damage t o  bottom- 

land of the d e l t a  margin. 48 

Later i n  1911 Bethel Tract was flooded through care- 

lessness. To combat a peat f i r e  a trench was dug through the 

levee, and a pipe laid.  Seepage along the pipe transformed 

the f i l l e d  di tch  i n t o  a crevaase overnight.49 

Later Floods 





Frequent ra ins  over the Sacramento watershed kept 

streams and the by-passes a t  high levels  during January and 

February of 1940. Although the L i t t l e  Holland Tract flooded 

on January 12, it was not un t i l  February 25-29 that  general 

flooding of the Yolo Basin seemed imaclnent. Excessive pre- 

c ip i ta t ion and runoff during the period necessitated opening 

the Sacramento weirs on February 27.53 By the afternoon of 

the next day Liberty and Prospect islands, by-pass tracts .  

were under water. The Upper Hastings and Egbert t r a c t s  were 

submerged on March 1. 55 

The Webb Tract nas swamped on June 2, 1950, when a 

high t i d e  produced a rupture a t  a known place of deep-seated 

levee weakness.5fi A lG0-yard section of the barrier  broke 

init ial ly.S6 The 'following December 11, Venice Island ms 

flooded. causlng $250n000 damage .57 The accident occurred 

on a shrinkage-weakened cross levee Wiich was inadvertently 

exposed t o  water when a normally dry basin between i t  and the  

5 3 ~ .  H. Fletcher. ' ~ loods  i n  the Sacramento Valley. 
February 27-Merch 6, 1940, Monthly Weather Review, UVIII 
(March 1940). P. 71. 

5 4 ~ s '  o r t  of Director of Public Works on Emer enc 
Flood Concii~ions, by Frank U. Clark, Calif.  Dept. 0: &l ie  
Works, Div. of Water Rights (sacramentot 1940), ppe 15. 30. 

5hrlght l e t t e r  t o  Williams, p. 10. 

56~ogers.  loo. c i t e  

5 7 ~ .  B- Hogan, "iieport i n  Regard: Request f o r  ~ l o o d  
Control and Water Conservation of San Joaquin River and Trib- 
utaries Presented t o  Sub-cbmmittee of the Appropriations Com- 
mittee of Civil  Functions of the War Department of the United 
States Senate, ". June 1951 ( i n  f i l e s  of San Joaquin County 
Agricultural Extension Service, stockton), P. 12. 



Outer levee was f i l l e d  with seepege from the river.  The 

levee breach began a s  a leak along the l i n e  of a siph0n.5~ 

During l a t e  December of 1955 heavy ra ins  f e l l  upon the 

deep Sierra  Nevada snow pack a t  a l l  elevations up t o  about 

10,000 feet .  The usual winter flows i n  the Feather, Yuba, 

and other watersheds became torrents  a s  the runoff p o w d  

through t h e i r  t r ibu ta r i e s .  Though the destruction a t  Yuba . 

City was the most vldely publicized aspect of the flood, the 

soggy Central Valley was flooded over a wide area. The 

great flows of the Sacramento Valley were conducted toward 

the sea through the yolo BY-Pass and between the levees or  

the river. The Mokelumne and Calaveras r ive r s  a l so  carried 

exceptional flows. 

Some levees were damaged i n  the del ta  but were rein- 

forced with sandbags. A t  Rio Vista the water stood 10 f e e t  

above sea level; it reached almost 9.5 fee t  along Andrus 

Island. 

The small reclaiared areas which were submerged f i r s t  

were Dead Horse Island; the Mccormack Williamson Tract i n  the 

Sacrament0 Basin; and unlevetd Ida Island, about two miles t o  



leave because a long s t re tch  of levee near the confluence of 

the Mokelumne with the San Joaquin was expected t o  go. The 

s t a t e  highway across Bouldin Island was closed i n  anticipa- 

t ion that  leaking levees would burst. Tyler, Twitchell, 

Brannan, Bradford, and Jeraey Islands had soggy levees and 

disappearing freeboards. Radio-equipped motorized levee 

patrols  were maintained. Local residents pooled the i r  labor 

and farm equipment t o  f i l l  sandbags o r  t o  build up levees. 

I n  some cases the sandbag dikes added enough height t o  with- 

stand m t e r  which rose 18 inches higher than the levees. I n  

a t  l eas t  one instance ( ~ r a n n a n  ~ s l a n d )  a leak was sealed 

along the l i n e  of an i r r iga t ion  siphon. On the Empire Tract 

the levee disintegrated while crews were working. One' 

worker had a spectacular two-mile r i d e  across the island 

holding onto a log. 

It was fortunate tha t  winds remained moderate during 

the hood because the saturated levees on several t r a c t s  

could not have withstood the pounding o r  naves. In  recogni- 

t ion  of t h e i r  weakened s t a t e  the t w f f i c  on the Stockton Ship 

Canal m a  halted. 59 





during which 300,000 t o  325,000 acres were more or  l e s s  per- 

manently reclaimed .' Concerning the reclaimed area, it seems 

reasonable t o  s t a t e  that ,  with the exception of Randall 

Island, recurring levee breaks or  seepage problems have 

reauired three or  more DO&-reclamation draininns f o r  each 

t r a a t  . 
Sacramento and Mokelumne D i s t r i c t s  

The a l luv ia l  rims of backswamp t r a c t s  south of Free- 

port and Clarksburg a t t rac ted ear ly  settlement because of  

t h e i r  access ibi l i ty  and the agr icul tura l  promise of the  

wooded natural  levees. The rims were Qccupied i n  the 1850' 8; 

leveeing began on them i n  the ssmt decade. During the 1860's 

these areas were organized i n t o  recl nation d i s t r i c t s  whloh, 

following the t ransfer  of reclamation administration t o  the 

counties, were reorganized t o  s u i t  the requirements of own- 

ers,  and the present d i s t r i c t s  evolved from the reorganlza- 

tions. Among them are the east-bank lands between Freeport 

and Walnut Grover Reclamation Dis t r i c t s  744, 745, 746r and 

813, Randall Island (R.D. 755)B the Plerson D i s t r i c t  (R.D. 
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. (R.D. 136# 364, 532, 563, 807), and Staten islands. Nearer 

the Center of the del ta  a r e  Bouldin (R.D. 756), Sherman 

(R.D. 341), Brannan (R.D. 2067)~ and Twitchell (R.D. 1601) 

Islands. Part icular reclamation experiences which have been 

traced down include: 

Sutter  I sland 

Sut ter  Island resldenta formed Reclamation Dis t r i c t  

349 In  February 1880, although levee work had been performed 

ear l ier .  Fu l l  protection against  the numerous floodinga was 

attained In 18968 when the levees were enlarged by dredges. 

Thereafter the tu les  of the al luviated backswamp were broken 

and farmed regularly. Ounershlp remalns i n  re la t ively  small 

parcels on t h i s  2,600-acre Island. All but 210 acres a r e  

Merritt Island 

Merri t t  Island is a 4,900-acre t r ac t  composed of 

n t a ~  and organic soi la  in the former backswamp. Land 

e Island was purchased a s  swamp and overflowed land. The 

irst reclamation d i s t r i c t  was organized i n  1862 and reformed 

b t t e r  of R. F. He8tW t o  ed., Woodland Democrat, 
eb. 18, 1876, i n  3, Set W 5, p. 2084. 





Grand Island 

By the early 1870's Grand Island was divided among 

numerous small and a few large proprietors. The small well- 

tended holdings aggregated about 7,600 acres, chiefly i n  the 

upper island and along the natural  levee of Old River. About 

2,000 acres, some of them bank land, were owned by William 

Qwynn and Henry Miller, Another 8,000 acres, mostly back- 

smunp, were owned by George D. Roberts or  the Tide Land 

Reclamation company.ll 

The task of clearing the backswamp areas f o r  farming 

neared completion i n  1875; Roberts had 4,000 acres i n  culti- 

vation tha t  year; another 4,000 acres were t o  be ready t o r  

planting i n  1876. However, rlooding occurred.12 Excellent 

crops were produced i n  187713 but the s i tuat ion was unusual. 

t o  judge from one backswamp t a m e r ' s  coment that  high water 

had permitted him t o  r a i s e  only one of four crops planted 

a f t e r  18T3.11) I n  any case, the land was cleared. 

General Thomas H. Williams succeeded George Roberta a s  

omer o r  much of the Grand Island backstemp, although the two 



cres which he acquired on Grand Island, Williams purchased 

0,000 acres of Yolo Baain land from Roberts. This swamp 

rea lay west of Clarksburg and Merritt Island. The General, 

ho was regarded a s  a "land hog" by h i s  contemporaries, did 

o t  lease or  ahare h i s  land; he hired men t o  work it. He war 

ccused of h i r ing Chinese instead of Caucasians, a choice 

hich the General a t t r ibuted t o  the shortage of other people 

ho could work.'5 Perhaps the ma1,contente wished t o  lease 

is land so that  they might have it farmed on shares by the 

hinese . 
If Wllliama was poorly disposed touard the smaller 

andholders it was par t ly  because they had opposed being 

aaessed f o r  the reclamation of h i s  land. Small proprietors . . 
f bank land were not badly damaged by floods. Their farms, 

,which i n  1878 numlxred 27 and varied from 35 t o  640 acres, 

had prospered without having the island completely leveed and 

rcclaimed.16 Some of the lesser  owners formed eight separate 

reclamation d i s t r i c t s  between 1880 and 1883 i n  order t o  

escape the Island reclamation assesaments.17 

Reclamation was a c r i t i c a l  necessity t o  Williams. He 

had suffered a major reverse from the 1878 flood, and recov- 

ery was delayed by the floods of l879 and 1881. To have the 



levees repaired and the land drained he eventually exchanged 

4,500 acre$ with an engineer, John W. Ferris ,  who had been 

act ive  i n  the reclamation of Roberts 1sland.18 The f i n a l  

dredge leveeing of Orand Island was made sometime around 

1895 .19 Since then the lands have been spared flooding. 

I n  i t s  present e t a te  Grand Island has a gross area or  

16,870 acres. Agricultural land occupies 16,000 acres, and 

about 680 acres a re  occupied by levees, berm, water surfaces, 

and municipal development. The remaining 200 acres  a r e  

covered by a mass of dredge spoi l  which was removed by the 

Minor Project deepening of the Sacramento. The waste area is 

a refuse disposal area f o r  neighboring communities. 

Pierson Dis t r i c t  

The Pierson ~ i s t r i c t ~  lands were organized f o r  pro- 

tection i n  1872 and 1874. Levees eight  f e e t  high were b u i l t  

along Snodgrass Slough but i n  1876 and 1878 the t r a c t  wa8 

flooded. Improved levees tha t  cost  an i n i t i a l  $180,000, and 

which were dressed trom time t o  time l a t e r ,  withstood a l l  

floods u n t i l  1907. Since then the d i s t r i c t  has been secure. 

Randall Island operated as  a par t  of the d i s t r i c t  u n t i l  1904 

18~ogers, loc. cit. ,  July 6, 1951, p. 19. 



although it was separated by a cross levee from the larger  

t r ac t  since before the 1878 flood. 

Pierson Dis t r i c t  land is protected by 360 acres of 

levee. There a re  about 50 acres  of res ident ia l  and buelness 

area and about 15 acres of uater  surface wlthin the levees. 

The remainder or the 8,990-acre t r a c t  18 agr icul tura l .  

Approximately 25 acres of Randall Island's  420-acre ama is 

devoted t o  non-agricultural purposes, chlef l y  levees. 21 

Andrus Island 

Modest levees were bui l t  on Andrus Island pr ior  t o  the 

18701s, but the complete enclosure of the t r a c t  with re la-  

t ive ly  strong levees did not occur u n t i l  1872-73.22 Because 

four or  f ive  landowners who l ived near the center of the 

island could not agxee t o  the program f o r  reclaiming the  

*ole uni t ,  they bu i l t  t h e i r  o m  system of cross levees. 23 

The levees were enlarged i n  1874 and 1876 but the l.878 

flood breached them. During the 1880's and 1890's the 

Pepaired levees and croas levees were fur ther  s t ~ e n g t h e n e d . ~ ~  

More ~econst ruct ion was needed a f t e r  the 1902, 1907, and 1909 

floods. Since then the flood defenses have been dressed 

2 2 n ~ i r e   isa aster," SP Chronicle, Feb. 24, 1878, i n  
BS, s e t  W 34, P. 122; Report of the comnisaioner of public 
E r k s  Lf89gJ p. 13. - .  



occasionally; d i sas te r  has been averted by narrow margins a t  

l e a s t  twice. 

Within the 460 acres  of levee l i e  approximately 195 

acres  of municipal o r  business land, and a l i t t l e  over 8,000 

acres of crop land, most of it held i n  amall units. 25 . 

Tyler Island 

About one-quarter of T@er Island was reclaimed and i n  

cult ivable condition by October 1877. The larges t  block of 

improved land wars a t  the upper end of the island. It war 

connected d i rec t ly  t o  the mainland on the north by an ea r th  

dam which sealed off Tyler 

In  1878 the northern quarter of the island nae flooded. 

Recovery was made In 1879 and the seven-foot-high levees 

restored.'? The levees, larges t  i n  the s t a t e  upon t h e i r  com- 

pletion,* held during the 1881 flood. The lower island was 

added t o  the reclaimed area in 1 8 9 4 . ~  A l l  was flooded i n  

1904, reclaimed, flooded in 1907, and again reclaimed. 

Tyler Island contalnb 8,960 acres. About 360 acres  

a r c  occupied by r i v e r  levees and cross levees; another 140 

acres a re  devoted t o  non-agrlaultirral uses.30 

, 2 5 ~ .  

2 6 n ~ p  the Sacramento," SF Call, Oct. 16, 1877, i n  BSD 
Set W 3, p. 1064. 

27"~gr icu l tu ra l  Selections, " SF Bulletin, Jan 20, 
1879, i n  B, s e t  w 1832, p. 318. 

2811narvest prospects, SF Bulletin, mrch 20, 1879, 
i n  s, s e t  w 1882, p. 318. 

2 9 ~ c ~ e a g ,  loc. c l t .  3O-. 



s ta ten Island 

I n  the winter and spring of 1872-73 Staten Island was 

ringed with a five-foot-hi& 1eveeg3l The structure was 

enlarged i n  1876. It had a comnon shortcoming of the  levee8 

of that  period: so much water seeped through that  wheat and 

barley stands e i the r  fa i l ed  o r  were 1 1 ~ h t . 3 ~  The crops were 

l o s t  completely i n  the 1878 flood.33 Ag%in, levees were 

strengthened; over $lOO,OOO was spent in  the  process during 

the f a l l  and winter of 1878-79.34 Another flooding of the 

island occurred i n  February 1881, and i n  ear ly  1886 a levee 

break flooded the loner hal f  of the  island.35 Recovery work, 

completed by the winter of 1887-88,36 increased the t o t a l  

reclamation expenditure t o  #607,500.37 So f a r  a s  i s  known, 

the levees held u n t i l  1904. That year and again i n  190'7, 

high drainage costs added t o  the  exis t ing b ~ d e n . 3 ~  

Of Staten I s l s n d l s  9,250-acre t o t a l  area, 8,710 acres 

a r e  farmed. The levees cover a l i t t l e  over 510 acres, and an 

3 1 ~ . ,  unit 18; Browne, loc. cit., p. 401. 

32"~rops  on the Lowlands," S& June 24, 1876, P. 5. 

3 3 % ~  the Mokelumne," m, Nov. 30, 1878, p. 7. 

34"sttiten Island SK. ~ e t .  26. 1878. p. 51 
 h he Reclaimed Tule Lands, =.-arch 8, l879, p. 7. 

35"~he ~evees , "  x, Peb. 13, 1886, p. 149. 

3g~osby, loc. c i t .  3 ? ~ c ~ e a g ,  loc. c i t .  

38~bid.; "haparague Fieldis Not A l l  Ruined, " E, 
MY 21, 1 s  P. 3 q .  



elevator and packing sheds occupy 15 acres. Water surfaces 

within the  t r a c t  cover 10 acres.39 

Bouldin Island 

Between 1871 and 1874, 89.675 was spent t o  build 

levees on Bouldin Island. Another $57,000 was expended t o  

reolaim the  s o i l  and t o  construct farm buildings. Persistent  

deterioration of the peat levees and t h e i r  collapse a f t e r  a 

year's standing resulted i n  the abandonment of t h i s  e f fo r t  i n  

1874. I n  1877, $43,000 was invested i n  levee repai rs  and i n  

surfacing the old levee with two f e e t  of sediment. Desperate 

labor saved the island during the 1878 flood, but so much 

seepage penetrated the levees tha t  planting had t o  be del8ycd. 

Later I n  the gear the four-foot levees were ralsed and broad- 

ened again.40 Piling-anchored plank bulkheads were used t o  

add strength t o  the works. 

Bouldin Island appears t o  have survived all flood8 

between a 7 6  and 1904. It is  possible t h a t  the de l t a ' s  first 

asparagus cannery was bu i l t  here In  1892 because, i n  addit ion 

t o  affording suitable soi l ,  the island had a good flood sw- 

Viva1 record. A second cannery was bu i l t  i n  1902. I n  March 

of 1904 the island was flooded. Recovery was made by July 

1905,'~ but the island waa awaah again i n  March 1907 and 

39Wclteag, loc. c i t .  

4 0 ~ e  o r t  of t h e  ~ommi&ionar of Public Works f i89g,  
P4 15; "&u%in Island, * PRJ, Sept. 7, U78. p. 149. 

4-1"~oulbin Island," Rp, July 29, 1905, p. 71. 



January 1908. It remained a t i d a l  lagoon u n t i l  1918 because 

owners could not agree on how t o  restore i t .  Restoration t o  

an arable condition was made by the California Delta Farms, a 

land-developing and large-scale farming company. 42 

The levees occupy a l i t t l e  over 6 per cent o r  the 

island'a 6,016 acres,  About 170 acres of water surface and 

70 acres of iishermen's camps and other residences cover the 

non-arable portions of the island. 43 

Sherman Island 

Prior t o  the spring of 1868 Sherman Island was vlrtu- 

a l l y  tu le  covered except f o r  a Pew small' r ivers ide  p lo t s  

which were pa r t i a l ly  r e c l a ~ r n e d . ~ ~  The owners organized rec- 

lamation d i a t r l c t s  and proposed t o  levee the land f o r  $5 per 

The three- t o  rive-foot levee was finished In April  

1869, making Sherman the first of the peat is lands t o  be 

leveed completely.  he cost was $80,000.46 

42~our th  Biennial Report of the Reclamation ~ o a r d  o r  
Celifornia, p. 31. 

$ 3 ~ c ~ e a g , '  ~ O C  . c i t .  

4 4 ~ l d e  Lend Reclamation Go. (1869), op. cl t . ,  p. 21, 
c i t ing  Daily Herald, July 10, U69. 



During the winters of 1871/7247 and 1 8 7 4 h ~  the Sher- 

man Island levees failed. The 1874/75 experience was dis-  

heartening. A levee fa i lure  i n  l a t e  1874 was repaired before 

much water damage resulted. Hardly was the project completed 

before several crevasses were pushed through the north and 

south levees west of Mayberry Slough. Those on the south 

side were repaired quickly but the two breaches on the Sacra- 

mento River defied easy correctives. Water covered a l l  but 

100 acres  of crop land i n  the western part of the island. 48 

I n  February 1876 the western part  was flooded again.49 Land- 

owners had not recovered from these costly d isas ters  before 

' t h e  flood of February 1878 devastated the en t i r e  1sland,5~ 

wiping out v i r tual ly  a l l  improvements. The landowners were 

faced with the problem of restoring t h e i r  private operations 

a s  well a s  underwriting some $54,000 i n  assessments (1878) 

t o  repair  levees that  had melted away during the f l0od.5~ 

Slow progress was made i n  reconstruction. Fresh levee breaks 

i n  1879 made it impossible t o  farm more than a small area.S2 

Bg July 1880 most of the eastern part  of the island was again 
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plowed and planted, but the crop aeaaon ended when the levees 

collapsed from the pressure of high water.53 An assessment 

of $13,14154 was made t o  pay f o r  levee repairs  but most of 

the land remained under water a t  l eas t  un t i l  1894, when rec- 

lamation was Levees were breached i n  February 

1904, July 1906, March 1907 (western par t ) ,  and i n  1909. The 

record of losses incurred and the cost  of repairing levees i s  

incomplete. It i s  known tha t  i n  August of 1909 nearly 

#30,000 had been spent t o  close two levee breaks that  had 

converted the island in to  a t i d a l  lagoon e a r l i e r  i n  the 

year. 56 

Around 1912 the s t a t e  acquired the western part of 

Sherman Island t o  be used a s  a spoi l  area fo r ' the  Minor Proj- 

ect  flood channel improvement of the lower Sacramento. Spo- 

radic farmlng continued on the uncovered par ts  of the 

1,800-acre t r ac t  u n t i l  about 1925. when water was admitted 

onto the island t o  extinguish a peat f i ~ e . ~ ~  The remainder 

of the island has been water-free t o  date. 

The abandoned part  of Sherman Island contains about 

3,325 acres of swamp and shallow water. The remaining 10,450 

53"~herman Island," l e t t e r  t o  ed., SF Bulletin, 
Aug. 16, 1880, in s. Set W 34, p. 143. 

5 4 ~ i s t o r y  of sacramento ~ o u n t p ,  loo. c i t .  

55~epor t  of the Comrnlssloner of Public Works @9j4, 
p. 12. 



acres of the island are covered with 475 acres of levee, 135 

acres of water surface, and crop land. 58 

Brannan and Twitchell Island8 

Brannan and Tuitchell Islands were the s i t e s  f o r  the 

first Tide Land Reclamation Company reclamation projects. 

The early developments are described under reclametlon pro- 

cedure . 
Rectangular Brannan Island is  protected by ln acres 

of levee and berm, about 2.3 per cent of i ts  area. The 

smaller and elongated Twitchell Island has 5.9 per cent of 

its area In  such land use, or  218 acres. Virtually a l l  of 

the remainder of both t r a c t s  is  productive agr icul tura l  

land .s9 

Southern San Joaquln Islands and Mainland 

Today the levees and drainage systems of predominantly 

a l luv ia l  lands i n  the southern portion of the San Joaquin 

del ta  a r e  maintained by various reclamation d i s t r i c t s ,  two  

protection d i s t r i c t s ,  and independent owners. T h i s  delta 

segment includes Reclamation D i s t r i c t  17 which, l ike  O r a d  

Island (R.D. 3), has maintained i ts  organizational and a rea l  

ident i ty  since the 1860's. The other d i s t r i c t s  have been 

reorganized several times. Included a r e  Rough and Ready 

5 8 ~ .  

g g ~ c ~ e a g ,  OP. cit., unit; 15. 



Island (R.D. 403), the Roberta Island Upper Division (R.D. 

554), Middle Division (R.D. 524). Lower Division (R.D. 684), 

and the Honker Lake, Drexler, and Pocket t rac ta ;  Union Island 

(Protection 1;istricta 1 and 2); the Fabian Tract (R.D. 773)5 

R.b. 2062. which includes the Farmers Developed Land Company, 

the Mo~eing Ranch, and the Fink and Winler Ranch; the Pes- 

cadero lands ( R . D .  2058) ; and properties served by the 

Fremont I r r igat ion Association, Independent Mutual Water 

Company, and Holly Sugar Corporation water d ls t r ibut lon sps- 

terns. A l l  of these pieces of land were reclaimed i n  the 

decades 1870 t o  1890. 

Reclamation Dis t r i c t  17 

Reclamation Dis t r i c t  17 occupies a narrow corridor of 

natural levee and former backswamp eas t  of the San Joaquin 

from the delta head t o  French Camp Slough. It is 10 miles 

long by 1-75 miles wide. The a t r i p  was well leveed along 

the PLver and t o  the higher land by ear ly  ~ 8 6 4 . ~ '  Repalm 

were needed in the winter of 1 8 d 1  and In 1875.62 The 

levees were enlarged i n  1877, by which time the whole t r a c t  

w s  thoroughly reclaimed f o r  The levees 

6 0 ~ t  of! the Board of Swamp Land CoP1ssloners f o r  
the Years 64 and 1865, pp. 9-10. 

61n~epairing Levee," SJI, Nov. 14, 1868, p. 7. 

6 3 " ~ n d  ~eclamation," a. Jan. 20, 1877, P* 5.  



withstood the floods of February and May 1878. Later breaks 

a r e  documented f o r  1901 and 1 9 1 1 . ~ ~  

m e  reclamation d i s t r i c t ' s  6,540 acres  include 293 

acres  of levee and berm. Another 17 acres  comprise the t o t a l  

of water surfaces and other non-crop usen. 65 

Rough and Ready Island 

Small-scale reclamation of Rough and Ready Island ' ' 

began i n  1853 when James Crozier and W. L. Wright engaged 

laborers t o  c a r t  f i l l  t o  the natural  levee a t  the eastern end 

of the island where the two men had a market garden. The 

f i l l  was used t o  elevate about la acres  of the levee three 

and a hal f  t o  four f ee t  above the water. It is said t o  have 

cost about $18200 per acre t o  r a i s e  the first f ive  acres; 

l a t e r  reclamation was done a t  an average cost  of about $600 

per acre. Ditches from which the f i l l  material had been 

removed were expected t o  r e f i l l  with sediments carried onto 

the island by Another s e t t l e r ,  rollowing the 

Crozier example, f i l l e d  about f i v e  ac res  of adjacent bank 

land by 1872.~7 Between 1853 and 1872 the lower-lying 

6 4 ~ e e  Appendix A. "Floods i n  the ~ e l t a . "  

6 ? ~ e ~ o r t  of the Comisaioner of Public Works D894J. 
loc. c i t .  



acreage received no a t tent ion;  the  bulk of the island zurelned 

a refuge f o r  wild waterfowl. 68 
' 

I n  1872 a reclamation company was formed t o  re t r i eve  

the remainder of the swampy island.6g A small levee was coa- 

pleted a t  a cost of $ 1 6 , 2 8 0 , ~ ~  and the land was divided among 

the investors of the company.71 The levees admitted so much 

seepage i n  1873 tha t  the crops viere destroyed.72 Thereafter 

every high-water stage covered what became essent ia l ly  a pas- 

ture. In some years, as 1875-76. the island did not dra in  

un t i l  August, leaving l i t t l e  prospect f o r  summer crops. I n  

December 1876, levees two t o  three  f e e t  high, and of correa- 

ponding breadth, were completed.73 Except f o r  the February 

1881 break, Rough and Ready Island remained f r e e  of flood- 

water un t i l  1892. T h i ~  levee break was repaired, and a l l  

levees were strengthened by a clamshell dredge which had been 

buil t  t o r  the ~ u r p o a e . ~ ~  No flooding has occurred since. 
- - -  - -  

6 % ~  Bulletin, Nov. 30, 1876, i n  ED Set W 4, p. 1487. 
I 

%. K. Rowell, T. B.. Bi~elow. and other Oakland cspl- 



The island was subdivided Into  300- and 400-acre 

t r a c t s  by low levees during 1878 t o  local ize  t h t  source of 

vexing seepage.75 The ditohes f rom which the ear th  war 

removed produced the solution t o  the wet ground problem. 

These drainage l ines  f e l l  t o  one par t  of the island where 

pumps were Instal led t o  remove the water. Horsepower punpa 

were used a t  first but soon were replaced by pump8 powered 

with steam produced from Mount Diablo coal. Thereafter fuel- - 
powered equipment was employed. 76 

Rough and Ready Island contains 1,467 acres, of which 

79 a n  levee.77 Since ea r ly  i n  World War I1 it has been 

developed a s  a United S ta tes  Navy supply ins ta l la t ion.  

Roberts Island 

A t  one time the Tide Land Reclamation Company owned a 

substantial  part  of Roberts Island. B. S. Alexander, for- 

merly Surveyor Qeneral of Calltornla, reported tha t  reclama- 

t ion of the island m s  practicable. The General, who had 

been retained by George Roberts, anticipated favorable levee 

7 5 " ~ ~ u g h  and Ready, " E, Aug. 31, 18788 P O  7.  

. 7 6 " ~ m i ~ u l t u n l  Notes-Ssn Joaquin," PRP, April 26. 
P*. 27.7; ."~oun among the Tules, SF ~ u l m l n ,  Feb. 23, 
In-=, Set W 4, pp. 1510-11. I n  1881 a 10-inch cen- 

t r i fuga l  pump ma placed t o  drain the island. Later a 
15-Inch pmp was added.. The second pump included a horlzon- 
t a l  boiler  and single-acting engine fo r  power. The new pmps 
were manufactured by the San Francisco Tool Co., then i n i t i -  
a t lng  a long history of,,specializing in reclamation an$ 
i r r igat ion equipment. Reclaiming Land in California, m, 
April 30, 1887, P. 284. 



building conditions toward the south because of the presence 

of mineral soi ls .  Economies i n  reclamation were foreaeen i f '  

Middle and Old r ive r s  were sealed 80 tha t  Union Island and 

Roberta Island could be reclaimed a s  a unit.78 Nothine c a n  

of the ~ l a n ,  and the comDanuls work on Roberts Ieland was - - - - 
s ta l l ed  i n  1671. 79 1 

Following purchase of the Tide Land Reclamtion Cora- 

pany propertlee by 3. P. Whitney, the .tract was again sur- 

veyed. Plans f o r  draining i t  permanently were submitted i n  

April of 1875.80 Several reclamation d i s t r i c t s  were reor- 

ganized t o  f a c i l i t a t e  the work. 81 

Systematic leveeing of the southern half  of the island 

was carried out from several 'work campa scattered around the  

periphery of the present Middle ~ i v i a i o n . ~ ~  The work was 

completed i n  the t a l l  of 1 8 ~ 6 . ~ 3  Thereupon the protected 

land u s  leased i n  parcels of 100 t o  1,000 It ma 

7'~ide Land Reclamation Co. (1872)s op. cit. ,  c i t ing  
' ~ i d e  Land Report" of' B. S. Alexander t o  George D. Roberta, 
P- 27. 

7 g ~ c ~ e a g ,  op. c i t . ,  U n i t  24. 

80"tkneral Report of Charlea D. Oibba, Civil Engineer, 
en the Examination of Roberia Island, San Joaquin County, for 
the Purpose of Reclamation, m, April 17, 1875, p. 7. 

81Mc~eag, loc. c i t .  

82'~i@ntta ~ n t e r p r i s e , "  SUI, Sept. 25, 1875, P. 4; 
"Roberts Island, w., ~ u g .  2 1 7 8 7 5 ,  P. 7. 

'%bid. - 



planned t o  strengthen the levees and t o  reclaim the northern 

part  of the island i n  1877. Toward the en,d of 1876, WhitneY 

sold hie in teres t  i n  the island t o  Morton C. Fisher, d i rec tor  

and major stockholder i n  the Glaagow Land and Reclamation 

Contract labor completed the levees and aut-tlc 

t ide  gates i n  time t o  pennit breaking the t u l e  sod of the 

Lower Division i n  m i d - 1 8 ~ 8 . ~ ~  Three mill ion cubic yards of 

f i l l  were used t o  construct the new levees and straighten the 

old ones t o  the south; the cost t o  the company was approxi- 

mately $360,000 .87 

Roberts Island reclamation work was interrupted o r  

renewed several times a s  the r e s u l t  of floods. I n  1875/76 

high water interrupted the reclamation of the Middle Divl- 

sion, but the great flood of 1878 fa i l ed  t o  penetrate any of 

the three division8 of Roberts Island. The area ws note- 

worthy a s  the only large t r a c t  t o  survive the disaster ,  but 

i n  ear ly  1880 Middle and Upper divisions were flooded. S i x  

years l a t e r  Middle and Lower diviaione went under water. The 

independently owned Pockett, adjoining Middle Division on the 

weat, was flooded In 1890, and i n  1893 v i r tua l ly  a l l  of the 

8%he date of transfer ha8 not bean learned: it is 
arrived a t  approximately by deduction. SF ~ u l l e t i n ,  
Sent. 12, 1876, i n  FS, Set W 1 8 ~ 1 ,  p. 193; "Swamp k n d  Rec- 
lamation i n  Saf: Joaquin County," SWI, Dec. 2, 1876, p. 5; 
"Tule Farming, w., March 3, lm, p. 7; An ~ l l u s t r a t e d  
History of San Joaquin County, p. 111. 

8 7 ~ n  I l lus t ra ted  Histor of Szn Joa Uin Count loc. 
g.; Report of the c o m i s s i o n ~ r  of Publicqworks L~dbr 
P. 16. 



island was awash.88 Apparently Middle and Upper divisions 

and the Pocket recovered quickly but Loner Division's resto- 

ra t ion dates from 1897, a f t e r  the Old River Land and Reclema- 

t ion Company acquired holdings from the financially weakened 

Olasgon Land and Reclamation Company. The new organization 

employed s ix  dredges on the 0 ~ e r a t i o n . ~ 9  The independently 

owned Drexler Tract was reclaimed i n  1897,90 and the Honker 

Lake Tract i n  1900.~' With the exception of Loner Division, 

which flooded i n  mid-1906,~~ the Roberts Island lands have 

remained disaster-free. 

The levees of the Roberts Island d i s t r i c t s  occupy 10 

per cent of the Pocket's 540 acres, 5 per cent of Honker 

Lake's 2,180 acres, 4 per cent of the 3,140 acres i n  the 

Drexler Tract, 3.7 per cent of the  exposed Upper Division's 

7,646 acres, 2.3 per cent of the 10,600-acre Lower Division, 

and 1.6 per cent of Middle ~ i v i b i o n ' s  11,900 acres. UP t o  

2.5 per cent of the various d i s t r i c t s  is used f o r  non-farm 

purposea . 93 
- 

88~zcept f o r  documentation oi ted  below; the paragraph 
1s based on Appendlx A, " ~ l o o d s  i n  the Delta. 

8 9 ~ ~ ~ b ~ ,  OP. tit*, P. 17, O C ~ .  17, 1897, P* 6. 

9°~osby, op. c;:., p. 154, from memo of Atherton 
interview by Moorehea 

gl~oaby, OP. cit., p. 34, sJ3I, April 10, 1900, P. 5 .  

g2see Appendix A, "~loods i n  the ~ e l t a . "  

9 3 ~ c ~ e a g ,  9. ctt., Unlta 23 and 24. 
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Union Island 

Originally Union Island comprised the present Union 

Island, the Fabian Tract, Victoria Ialand, and the upper half  

of Woodward Island. It was another area where the Tide Land 

Reclamation Company owned a great deal  of land. The f i r s t  

levee enclosure of any s ize  was made In 1872, but was washed 

out i n  the spring of 1876.9b Under the supervision of Cap- 

t a in  W. C. Walker, partner and general superintendent i n  the 

company, 45 miles of levee were under construation l n  the 

f a l l  and winter of 1876. A number of white engineers, iore- 

men, and carpenters, and up t o  1,000 Chinese laborers were 

employed. Later on the project was directed by General 

T. H. Williams of Grand Island. 95 

The levee bu i l t  on Union Island was unique f o r  i t s  

time. Instead of an I n i t i a l  small structure, t o  which f i l l  

was added over a period 'of years a s  necessity dictated, a 

large structure was bui l t  a t  the outset. The base averaged 

50 fee t  from toe t o  toe; the crown was 5 f e e t  across when 

made of alluvium and 20 fee t  across when made of peat; it 

was 8 t o  10 fee t  high. The levee was s e t  back 200 fee t  from 

the r iver.  A borrow p i t  1X) t o  160 fee t  wide and 3 t o  4 f e e t  

deep was excavated i n  f ront  of the levee. Parcels of land 

9 4 ~ c ~ e a g ,  op. ci t . ,  unit 25. 
951llustrations of contra costa CO., . . , , PO 8; 

"~eclamation of Union Island," w, July 1, 1876, PO 7. 



were cut off t o  preserve a f a i r l y  s t r a igh t  levee l ine.  The 

structure was completed i n  1877. 96 

I n  the f a l l  and ear ly  winter of 1878 General Williams 

began t o  build an eastern and southern cross levee t c  protect  

h i s  northwestern two-thirds of Union Island from recurrence 

of floods of February l878 proportions. The water had come 

onto hie  land aa a resu l t  of a levee break that  occurred on 

the neighboring Pescadero land grant  part  o t  the island. 

Williams b u i l t  the cross levee a f t e r  r a i l i n g  t o  Induce the 

grant owner, General H. E. Naglee, t o  construct larger  

levees along OM ~ i v e r . ~  The Williams property was i d l y  

enclosed by 1880. Four years l a t e r  the  eastern th i rd  of the 

present Union Island was reclaimed, but both it and the main 

Williams holding were 'flooded i n  1890. Within a year the 

eastern property had recovered. The main portion of Union 

Island was re-leveed between 1894 and 1897, on a larger  scale 

than any e a r l i e r  work, W i l l i a m s  having secured the a id  of the 

Old River Land and Reclamation Company t o  dredge the Grant 

Mne' and ~ o r t h  ' canals 8s well a s  t o  strengthen other levees. 

In  consideration of i ts  contributions, the company received 

a 10-year lease t o  western Union Island and t i t l e  t o  Victoria 

Island, f reshly  severed from Union Island by North and 

96"Swamp Land Reclamation i n  Ssn Joaguin ~ o u n t p '  SWI, 
Dec. 2, 18 6, p. 5; "A Ride through the Tule Country, -, 
Septa 1. &, p. 5. 



Victoria canals. Victoria was sold a f t e r  reclamation t o  

Oregon capitalist-farmers. 98 

Union Island remains unique among the del ta  t r a c t s  

In the administrative organization handling i t s  reclamation 

needs. Two protection d i s t r i c t s ,  formed in February 1903, 

operate on behalf of the landowners. The organizations have 

boards of t rus tees  which c a l l  f o r  assessments based on county 

valuations, and which a re  collected on county tax ro l l s .  99 

Elsewhere-reclamation assessments a r e  made on an acreage 

basis. 

The Union Island levees and berms cover about 860 

acres. Crop land occupies 23,760 acres, and water surfaces 

occupy 170 acres. 100 

Pescadero Properties 

Reclamation of the land grant property a t  the southern 

end of the de l t a  follopoed the construction of a 750-foot dam 

across the head of Paradise Cut, the second dis t r ibutary  i n t o  

which the San Joaquln River divides a s  i t  enteas the delta,  

Some 400 men constructed the seven-foot-high ear th  barr ier  . 

and prepared 2,000 acres fo r  cul t ivat ion near old River 

9B~08by, opi tit., p. 154, from memo of Atherton 
interview by Moore ea ; ibid., pp. 12-13, SDI, May 8, 1891 
ibid-, P. 22, SDI* ~ep t . -Z6 ;  1897, p. 5; m., pp. 20-21, a, June 19, 32338, p. 3. 

g%c~eag, loo. c i t .  

loO1 - bid, 



during the spring of 1877. Other crews comp1eted;the levees 

on the Pescadero part  of Union Island. 101 

Floods i n  February and May 1878, July 1890, February 

and May 1901, and i n  July 1906 interrupted improvement work 

on the lands. lo2 The Fabian and Bell  levees were strength- 

ened i n  1898 by dredges,103 a id  a f t e r  the 1906 inundation. 

The propert ies along Paradise Cut were being thoroughly 

reclaimed i n  the l a t t e r  1890's. lo4 

The Fabian and Bell  Tract and Reclamation Districts 

2058 and 2062 have about 8 per cent o r  t h e l r  areas devoted 

t o  levees 8nd berms, water surraces, and non-agricultural 

land. Respectively, 6,  4.4, and 5.4 per cent of the t r a c t s  

are devoted t o  levees. These are more exposed t o  floods than 

the higher land between Old River and Tracy served by irriga- 

t ion  d i s t r i c t s .  On the higher areas, the 3,196-acre Naglee- 

Burke I r r iga t ion  District, 724-acre Fremont I r r igat ion 

Dis t r i c t ,  and the 2,288 acres of the Independent Mutual Water 

Company and Holly Sugar, l e s s  than 3 per cent of the land is 

i n  levtea. The proportion l a  unusually low fo r  the de l t a ' s  

f m l l e r  d i s t r i c t s .  105 

101"~eclamation," a, March 3, 1877, p. 51 Cosby, 
" ~ o t e s , "  p. 38, Feb. 27, 18n. p. 3. 

102~ee Appendix A, " ~ l o o d s  i n  the ~e1t.a.' 

103~osby,' "Delta History Notes, " pp. 20-21, x, 
June 19, 1898, p. 3. 

104~osby, w ~ e l t a  History ~ o t e s , "  p. 29, x, Sept. 13, 
1899, P- 2. 

10%c~eag, op. cit., unit8 25 and 27. 





Mokelumne Trao ts 

Reclamation i n  the area between the Mokelumne River 

and the Termlnous Tract was furthered by a pioneer rancher 

who se t t l ed  on the margins of the d e l t a  about eight mile8 

west of Lodi. This stochnan of the Oold Rush, Ross C. Sar- 

gent, rras unique among del ta  land developers; he intended t o  

reclaim land so tha t  i t  could be sold t o  individual se t t l e r s .  

A t  the i r  maximum, h i s  de l t a  holdings included the home ranch, 

roughly the TemPinous and Shin Kee t r ac t s ,  the New How 
Tract, and a l l  but 640 acres of the  Canal Ranch and Brack 

Tract. lob 

The Nen Hope and Terminous t r a a t s  were partial10 

improved during the 1860's i n  pursuance with Board o r  Recla- 

mation plane. The home ranch was leveed i n  1872;lW it and 

the New Hope Tract were fur ther  improved i n  1876. 

Before he had sold much of the  New Hope Tract, Sargent 

purchased, a t  from $5 t o  $15 per acre, almost a l l  the land 

between it and the home ranch. H i s  reason f o r  doing a0 was 

t o  e l w n a t e  small landomera who did not lrish t o  bui ld  the 

large levees f i l c h  he considered essen t i a l  t o  the protection 

of the en t i r e  area. 108 

l o 6 ~ n  I l lus t ra ted  History of San Joaquin County, 
PP* 552-53. 

lqBrowne, loc. clt. ,  p. 402. 

lCB"~@rt i le  Field., * SF Post, June 16, 1879, In  g, 
Set w 1882, p. 349. 



I n  1878 levees were bu i l t  elmultaneously from the high 

land down the Mokelmne and the sloughs which Plank the Ter- 

minous Tract, and along the South Fork of the Mokelme. 

Lateral sloughs crossed in  the course of construction were 

f i t t e d  with dame and t ide  gates. 109 

The Sargent lands were desirable and reasonably 

priced. They were more a t t r ac t ive  than islands i n  the de l t a  

because they provided immediate access t o  high land, an 

advantage when stock had t o  be evacuated because o r  floods. 

There were sa les  of aliout 1,200 acres  In 1877, and 3,500 

acres i n  the f a l l  of 1878. The sa les  were made on easy five- 

year terms which yielded Sargent about $20 per acre. Leases 

a l so  were available. 110 

The New Hope Tract was reclaimed between 1880 and 

1884, and the Brack and Teminous t r a c t s  were reclaimed in 

1886.111 Then were over 13.000 acres  of cultivated land i n  

the various districts i n  1889. I'2 Major known interruptions 

t o  crop-land expansion occurred during the floods of 1.8808 

1886, 1899, 1900, 1904, and 1 9 0 7 . ~ ~ 3  

lm'~xtensive Reclamation Work, " SWJ, Oct. 268 1878, 
P. 5. 

l l O n ~ ~ i c u l t u r a t  selections,  SF Bulletin, ,,~ec. 7, 
1 8 ~ 7 .  i n  8 ~ ,  s e t  w 18:& p. 2 0; " ~ e r t i  e Fie a, SF post 

P. 5. 
3 ~ u n e  168 ~ 8 7 9 .  i n  gg. s e t  w 1 32, p. 34;; SUl~~~.e8 

lll~osby, 'Delta History Notes,' p. 153, from memo of 
Atherton interview by Moorehead. 

l l 2 ~ n  I l lus t ra ted  History of San Joaquin County, 
P. 553. 

ll%ee Appendix A, n ~ l o o d s  i n  the Delta." 



Modern levees occupy 2.5 per cent of New Hope's 9,860 

acres, 3.3 per cent of the Brack Tract ' s  4,855 acres, and 

5 per cent of' the 3,314-acre Canal Ranch. The New Hope Traot 

contains about 250 acres of non-agricultural land, while the 

other two d i s t r i c t s  a re  almost devoid of non-producing 

area. 114 

Calaveras Tracts 

Serious reclamation work was begun t o  the north of the  

Calaveras River In the spring o r  1875. A number of capital-  

ists, among whom 5 .  C. Hastings, O. F. Smith, and H. Barnhart 

*re most important, owned a l l  of the swamp and overflowed 

land between the r iver,  the San Joaquin, and Twentgone Mile 

Slough. Apparently the bulk of the 10,600 acres involved was 

purchased from Hastinge and the Tide Land Reclamation Com- 

paw. 115 

The whole t r a c t  was leveed In 1876. The two- t o  rive- 

foot-high embankments were raised t o  an average height of six 

o r  seven fee t  In  1 8 n .  Levees were 40 t o  50 fee t  wlde iMa 

toe t o  toe.'16 Following the B78 flood, the area seems to  

have been neglected f o r  a t  l eaa t  a decade. The Sargent- 

Barnhart Tract levees Hem bui l t  by auction dredge In =?'7 

114~cteag, on. cit., rmit 19. 

115n~ecla3mlnr th: Tide Lands," ~ m ,  April 10, 187% 
p. 5 ;  "nore Eieclaraation, M., April clan, p. 7. 

bid -* 

117~c~eag, OD- cit., Unit 21. 
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fur ther  levee work resulted i n  strong protection a f t e r  1896. 

The Smith Tract was reclaimed i n  lag7, and the remaining 

Calaveras propert ies were well leveed by 1900. 119 

Levees occupy between 5.2 and 6.9 per cent or  the area 

of the  various t r a c t s  tha t  front  on waterways in the Cala- 

veras River vicinity.  The parcels or  land vary In area from 

the 188-acre Pox Ranch t o  the 2.085-acre Stockton Acrer 

area,120 now broken up Into a res ident ia l  subdivision. 

wert' Delta ' ~ l s t r i c t r  

Most of the land which slopes tomrd Old River from 

the west and touara the San Joaquin from the Antioch-Brent- 

wood vic in i ty  was claimed by s e t t l e r 8  before 1870. The 

a l l u v i a l  plains were then undergoing a transformation from 

open range i n t o  f i e l d s  of dry-farmed grain. 12' The backswamp 

and island areas  were i n  an  ear ly  stage of reclamation. Pro- 

tected land m s  sold and then customarily leased t o  Chlnese 

and I t a l i a n  gardeners who paid $10 t o  $20 per acre annu- 

a l ly .  122 

118~~sbgr " ~ e l t a  History Notes," p. 1540 
April 15, 1896, p. 3. 

l l g ~ W ' R  Bull. No. 27, Plate xxxm. 
l N ~ c ~ e a g ,  op. cit.. Unit 21. 

1 2 1 ~ l l u s t r a t ~ o n s  of Contra. costa CO., . . . , 
PP. 29-31; "Sherman Island." Feb. 20, 1875. P. 121. 

1 2 2 ~ o n t m  costa county Board o r  Trade, contra costa 
County, . . . , pp. 8-9. 
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The most grandiose reclamation plan i n  t h i s  area was 

In i t i a t ed  by George D. Roberts, i n  partnership with other 

men, but independent of the Tide ~azid Reclamation Company. 

The swamp area t o  be improved adjoined dry land t o  the south 

of Jersey Island and comprised the  present Webb (R.D. 2026). 

Franks, and Bethel (R.D. 1619) t r a c t s ,  and Bradford (R.D. 

2059) and Jersey (R.D. 830) islands.1a 

This area was considered t o  possess the same advan- 

tage over the island par ts  of the  d e l t a  tha t  the Calaveras- 

Mokelumne lands hado It was contiguous with fim land, 

enabling stock r a i s e r s  t o  drive t h e i r  animals t o  high land 

when floodwaters rose. mom the standpoint of reclamation, 

it was thought tha t  costs  would be lower because the landwrd 

side of the t r a c t  did not have t o  be leveed. 124 The levee 

#re bu i l t  between 1870 and 1872 a t  a cost of about $4 per 

acre  enclosed. Its completion transformed s&npland valued 

a t  l e s s  than $2 per acre i n t o  land worth $40 t o  $50 per 

acre. 125 

It appears tha t  Bradford Island and Bethel Tract 

(then Sand ~ o u n d  ~ a n c h )  were sold t o  other developers i n  

1872. Levee8 were raised and strengthened on each property, 

i n  sp i t e  of which floods i n  1873-74 washed onto the pasture- 

land and small areas  of f i e l d  crops. Jersey Island (and 

probably a l l  of the other t r a c t s )  went under i n  1878. It 



wae reetored i n  1879. Several other floodlngs a re  under- 

stood t o  have occurred. Among those which are cer ta in  were 

Inundations of Jersey Island I n  1898, 1900, 1907, 1908, and 

1909; and of Bethel Tract in 1907, 1908, and 1911. Franks 

Tract, reclaimed. by modern methods between 1902 and 1906, yar 

flooded i n  1907. lV Presumably, the floods washed over 

adjolning t r a c t s  on the west eidej  the Holland Tract was not 

permanently reclaimed un t i l  lglO and the Webb Tract i n  

1912.1a Levees a re  most d i f f i c u l t  t o  maintain In  t h i s  area; 

Franks Tract was f i n a l l y  abandoned a f t e r  levee breaks i n  1936 

and i n  1 9 ~ 8 . ~ ~ 9  The Webb wet was i n m a t e d  i n  1950, and 

restored I n  1952. Bradford Island levees broke i n  1955. 

I n i t i a l  reclamation of the Byron Tract (R.D. 800) 

began i n  1870 with a four-and-a-half-foot levee along O l d  

River, and was completed In  l874. A flooding in 1875 war 

folloued by the 1877 t o  1879 enlargement of levees t o  the 

south. 130 Break8 undoubtedly occurred subsequently becaurre. 

the land was not f u l l y  reclaimed u n t i l  about 1 9 0 0 . ~ ~ ~  The 

Clifton Court Tract (R.D. 802), t o  the south, was r e c l a m d  

126f1~he Tule Lands of the San ~oequln," SF Bulletin, 
March 24, l879, i n  BS, Set W 18r2, 0. 336- 

l r f ~ e e  Appendix A, "~ loods  i n  the ~ e l t & *  

12%osby, " ~ e l t a  xiistory ~ o t e s ,  * p. 154, irom memo or  
Atherton interview by Moorehead. 

1%ee Appendix A, n ~ l o o d r  in the ~ e l t a . "  

l3%c~eag, op. c i t  ., mit 17. 
131~osby, loc. c i t .  



In 1898 o r  1899.132 Coney Island (R.D. 802). east of Clif ton 

Court, was reclaimed sometime between 1893 and 1897. A l l  of 
133 them were flooded i n  1907. 

The land between the Byron and Holland t rac t s  was 

leveed a f t e r  1900. Veale Tract, the highest and more north- 

e r ly  part or  t h i s  area, was diked In 1900 and farmed two 

year8 1a te r . l3~  Palm (R.D. 2036) and Orwood (R.D. 2024) 

t r ac t s ,  along Old River, were reclaimed around 1902-6. The 

former was under water In 1907.135 

Today's levees on the west s ide  occupy tram 2.7 per 

cent of t r a c t  areas, In the case of the high Hotchklss Tract, 

t o  10 per cent, I n  the case of Coney Island. The Island i r  

small (1,000 acres) and exposed. Levees occupy an average o t  

4.8 per cent of the area of the other  t rac ts .  With the 

exception of much-subdivided Bethel Tract, where about 6 per 

cent of the land Is non-agricultural, these d i s t r i c t s  are  

alm0st en t i re ly  devoted t o  farming or pastoral  ac t iv i t ies .  136 

'3%orrby, "Delta History Notes," p. 21, m, June 19, 
a988 P. 3. 

133~osb~,  " ~ e l t a  History Note:," p. 46, B. Feb. 26, 
1901, P. 81 "Marvelous Coney Island, s ix th  Special Booster 
Edition of the Byron Times, p. 203 see Appendix A, "PLoobr 
in the Delta." 

134~osby, "Delta History ~ o t e s , '  p. 83, m, Oct. 4, 
1902, P* 3. 

135~osb~ ,  "Delta Histom Notea.' D. 154. from memo of 
Atherton intervlew by ~oorehead; ~ c ~ & ~ , - l o c ;  cit.; s o  
Appendix As "Floods in the ~ e l t a . '  



North Delta Margin 

The del ta  t r a c t s  t o  the north of Freeport include Rec- 

lamation Dis t r i c t s  673, 535, 824, 900, 765, and 307. The 

first three a r e  eaat  of the Sacramento River and north o t  

Freeport. Dis t r i c t  673 is  a l s o  known a s  the Pocket Dietr iot .  

Dis t r i c t  824 is the Freeport Dis t r ic t .  The second three 

t r a c t s  are  west of the r iver.  Dis t r i c t  307 is  a l s o  knonn a s  

the Lisbon Dls t r ic t ;  Dls t r i c t  765 i s  Qllde. 

Se t t l e r s  occupied the banks of the r i v e r  and began t o  

build levees i n  the 1850's. The flood defenses were enlarged 

In the 1870's t o  withstand the pressures of flood in the 

debris-choked Sacramento, but reclamation came la te r ;  in 

1891-95 f o r  the Pocket and Dis t r i c t  535; i n  1911-14 f o r  the 

others.'3 

The modern levees occupy an average of 5.4 per cent of 

the area of the distr ictrr  eaat  of the r ive r ,  and 3.7 per cent 

of the larger d i s t r i c t s  t o  the west. m i l e  the area devoted 

t o  l e ~ e e ~  i s  nomnal f o r  the del ta ,  the eastern d i s t r i c t s  ham 

an unusually large 5 per cent or  more of t h e i r  areas devoted 

t o  non-agricultural ac t iv i ty .  The 11.266-acre west-bank dls- 

t r i c t  west of Sacramento (R.D, 400) has one th l rd  of its area 

i n  industrial  and municlpel improvements and water surfaces. 

Its suburban and port developments, i ts  location f a r  north of 

the delta d is t r ibutar ies ,  and elevation and s o i l  factor8 

place t h i s  d i s t r i c t  out of the del ta  a s  conceived i n  t h i s  

1 3 7 ~ ~ ~ m g ,  op. tit., Unit8 2 and 3. 



paper; however, the unit is discuss_ed because publio agency 

de l t a  studies include it. 138 

Central Delta 

I n  the central  part  of the de l t a  are  a number of great  

is lands and mainland segments which a r e  predominantly peat 

and where natural, levees were comparatively l i t t l e  developed. 

Attempts t o  reclaim these t r a c t s  i n  the l a t e  l.860'~ and 

1870's were unsuccessful. Completion of the projects 

required a l o t  of capi ta l  and stronger Incentives than 

existed so long a s  nearby areas could be reclalmed more 

eas i ly  and l e s s  expensively. Even these would not have been 

adequate before ef f ic ient  pumps and the clamshell dredge 

were perfected toward the end of the century. 

Woodward Island (R.D. 2072) was reclaimed i n  1902. 

Upper Jones (R.D. 2039) and Lower Jones (R.D. 2038) t r a c t s  

were reclaimed i n  1900-2 and 1905-6, respectively; 13g they 

were flooded I n  1906-7, but remained dry thereafter. Venice 

Island (R.D. 2023) was reclalmed i n  1906, but floods i n  

1906, 1907, 1909, 1938, and 1950 have made it a costly 

investment .lSO The Rindge Tract (R.D. 2037), leveed during 
-- - - - 

1 3 8 ~ ~ ~  Bul l .  No. 27; McKeag, op. cft., Unit 2. 

139"~tory of Beautiful Woodward Island," Special 
Booster Edition of the Byron Times, not paginated; Cosby, 
loc.  cit.;  Rogers, loc. cit. ,  ~ u l y  12, 1951, P. 19. 

140~osbyr loc. eit.; see Appendlx A, 'Floods I n  the 
Delta." 



1 9 0 5 - w , ~ ~ ~  and vic tor ia  Island (R.D. 2040). leveed l,, 

1 9 0 5 , ~ ~ ~  were flooded i n  1907. Empire Tract (R.D. 2029) ma 

leveed i n  1909; Klng Island (R.D. 2044). Bishop T r a ~ t  (R.D. 

2042)s S h a  Tract, McDonald Island (R.D. 2O)O), 

Island were reclaimed i n  1913-14.143 Ehwood T n c t  - 

reclalmed sometime between 1910 and 1 9 1 5 . l ~ ~  Bacon Isla* 

(R.D. 2028) and Medford Island were ready for  farming h 

1916, and Mandeville (R.D. 2027) i n  1918.145 Mildred I s l a d  

was pa r t i a l ly  leveed by 191). completely protected i n  lglB-x). 

and farmed i n  1 9 2 1 . l ~ ~  With the exception of Mandeville a* 

Quhby islands and the Empire Tract, these reclaimed die- 

t r i c t s  have not had the continuity of productive use broken 

by floods. Mandeville m a  inundated i n  1938, Qulmby i n  1 9 3  

and 1955, and the Empire Tract i n  1955. 147 

The am311 islands of the centra l  delta,  Mildred, Med- 

foms and Wood.srd. and the larger  islands with irregular 

levee linea. Venice and Bouldin, have more than 5 per cent 

of the i r  area i n  levees. The more compact larger unit8 l ike  

u l ~ c ~ e a g ,  OD. sit., Unit 21. 

142~osby, loo. cl t . ;  see Appendix A, 51oods i n  the 
Delta. " 

143m.; "~ic tu resque  Jersey Island," Sixth S c l a l  
BOster Edition of the Byron Times, p. 117; RO- 
Eit*, July 18. 1951, P. 21; McKeag. OP. ci t . ,  Unit 22. 

- < .  
14%an Joaquln County, California. f o r  the Farmer, 

P* 7. 

lb7i3ee Appendix A, "Flood8 i n  the ~ e l t a . '  



McDonald and Victoria islands and the Jones t r ac t s  have 2.3 

t o  3.5 per cent of t h e i r  areas  i n  protective works. On these 

large land units ,  and on Venice and Mandeville islands, 5 o r  

6 per cent of the enclosed area may be water surface. Chan- 

nels and swamp areas within the other d i s t r i c t s  are  more 

restr icted.  148 

Sacramento Basin Dis t r i c t s  

The Sacramento Basin was a backswamp area u n t i l  35 t o  

45 years ago. I n  i ts  lowest pa r t s  were aligned, from north 

t o  south, the Sacramento Drainage Canal, t w o  small lakes, and 

Snodgrass Slough. Organic and f i n e  a l luv ia l  so i l s  became 

available a s  reclamation confined the flood-basin t o  smalleF 

areas. 

Reclamation began along the  r ive r  i n  the 1850's. The 

higher d i s t r i c t s  were not effectively reclaimed un t i l  betwsen 

1890 and 1 9 1 0 , ~ ~ ~  and the basin land u n t i l  the decade 

1910-20. 

Deadhorse Island, between Walnut QrOVe and Staten 

Island, nas leveed i n  1900 but remains a flood-prone 220 

acres. The adjacent 1,688-acre Mccormack-Williamson Tract 

m a  reclalmed around 1919, about s i x  o r  seven years a f t e r  the 

more northerly Reclamation Dis t r i c t  1002 and the Ehrhardt 

148 
McKeag, OP. c i t . ,  Units 18, 21, 22, and 23. 

18g~ilc~cag, op. cit., Uhit 8. 



Club. 150 The l a t t e r  two propert ies were reclaimable par- 

t i a l l y  because the elevated roadbed o r  the Southern Paoifio 

branch l ine  t o  lower Andrus Island provided a levee, as it 

did fo r  small d i s t r i c t s  t o  the north. The borrow p i t  t o r  the 

railroad provides both drainage and a source of i r r iga t ion  

vwter t o r  flanking t rac ts .  151 

Levees occupy only 1.5 per cent of Reclamation D i s -  

trlict 1002, which contains a large a rea  of land lying above 

the 10-foot contour. The lower reclamitions are  7.4 per cent  

levee a t  the Ehrhasdt Club and the McCormack-Williamson 

Tract, and 12 per cent levee and berm on Deadhoree Island. 

m e  club has 100 acres  of pond within it, o r  about 16 per 

cent of the d i s t r i c t ' s  area. 152 

Yolo Basin Dis t r i c t8  

The swamp and overflowed lands of the Yolo Basin were 

purchased by s e t t l e r s  and land agenta from the s t a t e  between 

1858 and 1874, I53 but important gains ln  reclamation did not 

ocour u n t i l  a f t e r  1912. The reclamations a r e  grouped as  the 

Cache S l o w  and the Holland d i s t r i c t s .  

Cache Slough Districts 

The Egbert Tract (R.D. 536) waa farmed between 1870 

and 1890, there being a rnodeet levee protection a t  the time. 

150~ni t i a l ly  the Ehrha rd t  Club t r a c t  was a private 
duc k-hunting ground. 

151?4c~eag, loc. c i t .  1 5 2 m .  

153~c~eag,  gp. .it., un l t s  9, 10, and 11. 



Additional work, costing $7l,OOO, was performed along Lindsey 

and Cache slou@s between 1892 and 1901. The 1902 flood 

ruined everything,154 and the area was not improved again 

un t i l  1909. It was f u l l y  protected with large levees i n  

1912, a t  a cost of $ 1 5 1 , 0 0 0 . ~ ~ ~  I n  1942-43 the Yolo By-Pass 

levee was extended through the Egbert Dis t r ic t ,  thus placing 

Reclamation Dis t r i c t  2084 within the By-Pass. Here, and 

within the flood channel zone t o  the north, the d i s t r i c t  

levees a r e  res t r ic ted  t o  a height of 114 f e e t  so t h a t  flood 

flows may pass. 

The d i s t r i c t s  tha t  l i e  n i th in  the Yolo By-Pass a r e  

subject t o  flooding a t  any time tha t  the flow of the Sacra- 

mento River system reaches a volume which requires opening 

weirs across from the Feather River mouth and upstream from 

the American River mouth. The other d i s t r i c t s  a re  leveed t o  

withstand anticipated By-Pass flows. 

Reclamation of the t r a c t s  t o  the north of Lindsey 

Slough occurred during the F i r s t  World war. Until than the  

land had been used f o r  pasture and f o r  an occasional summer 

crop of beans. The new d i s t r i c t s  were diked by the Liberty 

Farms Company, the Holland Land Company, the Prospect Island 

Fame Company, and the ~ a y  and River Dredging company (W. H. 

and W. Q.  right). Liberty Island, the L i t t l e  Holland Tract, 

l H M r .  if. ?. Beard on private reclamations. "swamp 
Land Reclamation, Conmonwealth Club of Calif., Transactions, 
IV (sept. 1909)~ p. 302. 

155~c~eag,  OD. cit. ,  Unit 9. 



Prospect Island (R.D. 1667), Moore Tract, the Maine Pra i r ie  

Tract, and the Hastinga Tract were the areas involved. 156 

Their levees occupy 5.3 t o  7 per cent of d i s t r i c t  lands. 

Holland D i s t r i c t  

The core of the Holland Dis t r i c t  (R.D. 999) was once 

owned by the Tide Land Reclamation Company and General T. H. 

Williams, but-ne reclamation occurred following the fa i lu re  

of the project which had been approved In the 1860's by the 

Board of Reclamation Commissioners. The present t r ac t  was 

created by a special  a c t  of the legis la ture  i n  1913. Its 

western edge adjoins the Yolo By-Pass, and it is flanked by 

Ryer, Sutter ,  and Merritt  islands, and the Lisbon Distr ict .  

The Netherlands Farms Company owned about 80 per cent 

of the d i s t r l c t  and was the ac t ive  agent i n  the f i r s t  moden 

rec lamt ion  'attempt. Financial d i f f i c u l t i e s  resulted i n  the 

t ransfer  of ownership t o  the Holland Land Company i n  1916, 157 

which reclaimed the land within the next two years. I n  the 

process, over 10,000,000 cubic yards o r  earth were moved i n t o  

levees by the 5 t o  12 clamshell dredges which were used on 

the project. A B  many a s  50 t rac t ion engines were operated t o  

156w., and units  10 and 11; ~ o u r t h  Biennial Report 
of the Reclamation Board of California, p. 31; Cgntrol of 
Floods on the Misslssippl and Sacramento Rivere, p. 133. 

'57~he backers of the company were J. V. Mendenhall, 
Mark L. Qerater, Wm. Tlmson, John H. Wheeler, Lawrence W. 
Harris, Fred W. Kiesel, John Daniel, W. A. Richardson, and 
Arthur J. Ottem. 
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