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Lodi City-COUncil 
221 West P3ne - - .  
Lodi, Califo’rnia 95240 

ip” 
Mr. Joshua A, Horner 
1228 West Mendocino Avenue 
Stockton, California 95204 
March 7, 1990 

Dear Councilmembers t 

On behalf of the San Joaquin Audubon Society, I am writ ing today t o  

of, and recommend, a study concerning the i n t r i n s i c  benef i t s  of 

north bank of the  Mokelumne River between Highway 99 and Woodbridge. 

we f e e l  tha t  caref’ul and thoughtful long-range planning is e s sen t i a l  
t o  preserving the  qual i ty  o f  l i f e  t h a t  w e  a l l  hope t o  enjoy. 
habitats are unique natural areas which support a great  d ivers i ty  of 
both plant  and animal life. Additionally, the  r i v e r  and its natura l  
borders have immeasurable aes thet ic  and recreat ional  value. 

Unfortunately, according t o  a 1981 study (enclosed) which was presented 
in a paper t o  the California Riparian Systems Conference, of the  
approximately 41,300 ha. (102,000 ac.) of riparian fo re s t  t ha t  remain 
i n  the  Central Valley, approximately 19,800 ha, (49,000 ac,) were i n  
a disturbed and/or degraded condition based upon the riparian mapping 
category code, and the other 21,500 ha. (53,000 ac,) was then and is 
still today being heavily impacted by hurnan ac t iv i t i e s .  

Revegetation of damaged r ipar ian  zones can be implemented t o  res tore  
native plant  species and enhance wi ld l i fe  as demonstrated by the 
Nature Conservancy Cosumnes River Preserve near Twin Ci t i es  Road. 
However, such res tora t ion is much more cos t ly  than simply preventing 
the  damage from occurring i n  the first place, Therefore, we support 
%he long-term preservation of presently undeveloped areas of t h e  
MOk8lUmne River and bordering habi ta t  for the benefit of w i l d l i f e  m d  
loca l  c i t i z ens  now and i n  the future.  

encourage you t o  adopt a resolut ion which would recognize t h e  value 

preserving the natura l  s t a tu s  of  the r ipar ian  wetland area along the  

Although w e  recognize the necessity of development, as conservationists ,  
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We urge you again t o  adopt  such a resolution. 
Audubon Society may be of any assistance t o  you regarding t h i s  matter, 
please f e e l  f ree  t o  contact me a t  (209) 465-6188. Thank you. 

If the S a n  Jcaq:iin 

Sincerely,  

I 
Joshua A. Horner 
Mernber, Board of Directors  
San Joaquin Audubon Society 



A BRIEF HISTORY OF RIPARIAN FORESTS 

13 M E  CENTRAL V U Y  OF CALIFORNIA1 
2 Edvin F. Katibah 

Abstract.--Riparian f o r e s t s  once occupied s u b s t a n t i a l l y  
g r e a t e r  areas i n  t h e  Cent ra l  Val ley  of  C a l i f o r n i a  than they  
do today. This  paper exp lores  t h e  hydrologic in f luences  
which allowed t h e  o r i g i n a l  r i p a r i a n  f o r e s t s  to e s t a b l i s h  
themselves, t h e  e x t e n t  and reasons f o r  t h e  d e c l i n e  of t h e  
pre- set t lement  f o r e s t s ,  as well as an estimate of  t h e  e x t e n t  
o f  today 's  remaining f o r e s t s .  

I NTRODUcfIO# 

One hundred and f i f t y  years  ago, C a l i f o r-  
n i a ' s  C e n t r a l  Val ley was endowed v i t h  a n a t u r a l  
environment t h e  scope and magnitude of uhich it 
is d i f f i c u l t ,  i f  not impossible ,  to f u l l y  compre- 
hend today. Two major r i v e r  systems, t h e  Sacra- 
mento and t h e  San Joaquin,  d ra ined  t h e  Valley. 
Flooding i n  t h e  v i n t e r  and spr ing .  t h e s e  r i v e r s  
and t h e i r  t r i b u t a r i e s  formed v a s t  f lood bas ins  
and huge, s h a l l o v  seasona l  lakes. Uarsh vegeta-  
t i o n  ( p r i m a r i l y  Sc i rpus  spp. and Typha spp.)  
occupied t h e s e  vetter sites. Extensive perennia l  
g r a s s l a n d  (& spp.) and s c a t t e r e d  v a l l e y  oak 
(Quetcu. %?-a>) woodlands were found on the  
d r i e r  uplands. thi le t h e  southern end of t h e  
Val ley  had l a r g e  areas of  s a l t b u s h  ( A t r i p l e x  
spp.) deser t .  Through a l l  of tSese vege ta t ion  
communities, a long t h e  major r i v e r  and stream 
systems. yere s t r i p s  of  dense f o r e s t .  These 
r i v e r i n e ,  or r i p a r i a n ,  f o r e s t s  developed on t h e  
n a t u r a l  l evees  of  r i v e r - d e p o s i t e d  s i l t ,  l i n i n g  
m s t  of t h e  Va1:ey's d ra inages .  

Riparian f o r e s t s  are s t r u c t u r a l l y  and flor- 
i s t i c a l l y  complex v e g e t a t i o n  communities. These 
f o r e s t s  are d i f f i c u l t  t o  c h a r a c t e r i z e ,  f o r  they 
acccr i0 =any di f fe ren :  forms chroughout :he 
Valley.  Under i d e a l  c o n d i t i o n s ,  these  f o r e s t s  
c o n s i s t  of s e v e r a l  l a y e r s  v i t h  dense undergrotah,  
similar i n  Bone c a s e s  to t r o p i c a l  jungles  (HoInes 
- et G.  1915). Iremont co t tonwod (Populus 
f r e m o n t i i l ,  C a l i f o r n i a  sycamore ( ~ I a t a n u s  
racemosa). u i t lov (u spp . ) ,  and v a l l e y  
oak are cormon upper canopy s p e c i e s  found 
throughout t h e  Valley.  Such s3ec ics  3s box e l d e r  
(ricer negundo subsp. californicu_m). Crcgon 
ash (Fraxinos l a t i f o l i a ) ,  and various s p e c i ~ s  

of v i l l o v  genera l ly  occur  i n  in te rmedia te  l ayers .  
Vines ( l i a n a s )  are c h a r a c t e r i s t i c  of mnny r i p a r-  
i a n  f o r e s t s ,  v i t h  wild grape (e c a l i t o r n i -  
c a ) ,  poison oak (w d i v e r s i l o b e ) ,  Dutch- 
man's pipe vine (Ar i s to loch ia  c a l i f n r n i c a ) ,  
and wild clematis (Clematis  spp.) growing 
through t h e  var ious  layers. Zliparian f o r e s t  
undergrovth has a very d i v e r s e  f l o r a  vhich v a r i e s  
v i d e l y  throughout t h e  Valley. Too nany c h a t a c t e r -  
i s t i c  undergrouth p lan t  s p e c i e s  occur  to mention 
but  a feu: mugwort (Arternisid douglasiana; ,  
mulefa t  (Bacrhar i s  viminea) ,  wild rose 
(% E l i f o r n i c e ) ,  a n d l a c k b e r r y  (Rubus 

- 

spp.). 

Riparian f o r e s t s  have bean g r e a t l y  reduced 
or eLiminated throughout r 3ch of t h e  Valley. 
Ecolog ica l ly  they cont inue t o  play an important 
role with many plant  and animal s p e c i e s  dependent 
on them. Riparian f o r e s t s  a r e  popular r e c r e a t i o n  
s i tes ,  providing 3 vide  range of b e n e f i c i a l  
va lues  €or tke  Val ley ' s  populace. These f a c t s ,  
mong ochers ,  have recen t ly  aroused an i n t e r e s t  
i n  r i p a r i a n  f o r e s t  ecology and nunagement by both 
t h e  genera l  publ ic  and various Federa l ,  S t a t e ,  
and loca l  agencies .  This  new i n t e r e s t  has  promp- 
t e d  ques t ions  as to why these  f o r e s t s  occurred 
more along some river systems than others; hov 
e x t e n s i v e  t h e  pre- se t t  lement f o r e s t s  v e r e ;  vhat 
caused the i r  d e c l i n e ;  and hov many of these  for-  
ests reoain today. This paper a t t empts  t o  pro- 
v i d e  a b r i e f .  informative look i n t o  these  ques- 
t i o n s .  

H Y D R O U C Y  OF THE CENTRAL VALLEY 



t h e  r i p a r i a n  f o r e s t s  assoc ia ted  
profound. Figure 1 d e p i c t s  t h e  
and its major sur face  hydrology 

v i t h  them vere 
Cent ra l  Val ley 

as it  m y  have 
appeared under pre- set  t l e & n t  condit ions.  

ha-0  Raw 

Figure  1.--Surface h* 4rology of t h e  Cent ra l  Val- 
Icy as it met, Jave appeared around 1850. 
Areas i n  black u i t h i n  t h e  fulare Subbasin 
represen t  seasonal  lakes.  Shaded a r e a s ,  
shown throughout t h e  Valley,  i n d i c a t e  f lood 
b a s i n s  and f r e s t u a t e r  marshes. 

Hydrology of t b e  Sacramento Valley 

' The Sacranento Valley is bordered by the 
m u n t a i n s  of the Coast Ranges t o  t h e  v e s t ,  t 5 e  
Klanath and Cascade Ranges t o  t h e  nor:h, a.r,d t h e  
S i e r r a  Sevada to the e a s t .  To t h e  sou th ,  the 
Sacramento Valley j o i n s  the  San Joaq:iin Valley J: 
t h e  Sacramento!San Joaquin River Delta .  T:?e 
comparatively Ar.., i n t e r i o r  Coast Ranze noiin:ains 
have no 1.3rze rivers draining inKO t h c  V 3 ! 1 . . v .  
on1.i s troans .  son? of :he ?,ir;*er !win< Sc.~n:. ' ,  
C a c h e ,  and Pa: l i i  Crt3eks. The Sacr;jnen:.> 9! '1* :r  
, , r i . : i n a t r s  in :iz X l a a ~ : : ~  ? > i i n t . i i n e  :in3 is j * J i : : . . !  
by two r i v * * r d .  t h e  Y c i l o u d  and :!I.. ? i : .  i;i 31.:* 

is now Shasta  b k e .  The S i e r r a  Nevada mountains  
t o  t h e  e a s t  provide t h e  grrlatest number of  r i v e r s  
and major streams Graining i n t o  t h e  Sacramento 
Valley-- the Fea ther ,  Yuba. Bear, and American 
Rivers ,  and But te  and Big Chico Creeks. 

Numerous o t h e r  streams also flowed i n t o  t h e  
Sacramento Valley from t h e  surrounding mountains. 
Wot  a l l  of these streacs a c t u a l l y  reached t h e  
Sacramento River. H i s t o r i c a l l y ,  n a t u r a l  l e v e e s  
and n a t u r a l l y  o c c u r r i n g  f lood  b a s i n s  preveneed 
some streams from re8ching t h e  r a s h  rivers. In- 
s t e a d ,  t h e s e  streams spread o u t  '*through a welter 
of d i s t r i b u t a r i e s"  (Thonpson 1961) on t h e  Val ley  
floor. These d i s t r i b u t a r i e s  t y p i c a l l y  ended i n  
"sinks" of t u l e  marsh. Putah,  Cache, and But te  
Creeks are among those streams which never  jo ined  
t h e  nu in  r i v e r  network in  t h e  Sairamcnto Valley.  

The Sacramento Valley and its sur rounding  
f o o t h i l l s ,  u n l i k e  the  San Joaquin V s l l e y  r e g i o n ,  
rece ive  s u b s t a n t i a l  r a i n f a l l  i n  t h e  w i n t e r  and 
e a r l y  spring.  This  r e s u l t e d  i n  Sacramento Val ley  
r i v e r s  experiencing maximum flows from December 
through Milrch ins tead  of !4ay and June as is char-  
a c t e r i s t i c  of post lsestern r i v e r s ,  i n c l u d i n g  
those  i n  t h e  San Joaquin Valley ( F o r t i e r  1909). 
Snovmelt f o r t i f i e d  the  r i v e r  flow i n  t h e  Sacra-  
mento Valley through t h e  late  spr ing .  Annual 
s u e r  drought brought t h e  low flow rates found 
i n  t h e s e  r i v e r s  through late f a l l .  

During t h e  peak flows of t h e  Sacramento Val- 
l e y  r i v e r s ,  t h e  f lood b a s i n s  were f i l l e d  by 
s e d i m n t - c a r r y i n g  waters. The n a t u r a l  l evees  
d i v i d i n g  t h e  f lood b a s i n s  from t h e  major r i v e r s  
were i n i t i a l l y  developed and then augmented by 
t h i s  annual f lood cycle .  Impressive n a t u r a l  
l evees  along t h e  Sacramento River ,  "...from 5 to  
20 feet above t h e  flood basins..." and 1.6-16 km. 
(1-10 mi.) i n  v i d t h .  averag ing  4.8 km. ( 3  mi.),  ". . .formed c o r r i d o r s  of g e n e r a l l y  d r y  land d u r i n g  
t imes of flooding..  .'* (Thonpson 1961 ). The o t h e r  
major Sacratzento Valley r i v e r s  and streams also 
formed wl l -deve loped  n a t u r a l  levees.  

Hydrology o f  t h e  Sao Joaquin Val ley  

The San Joaquin Valley is bounded by t h e  
f l a t  r e l i e f  of the  Sacramento/San Joaquin River  
Del:a t o  t h e  n o r t h ,  t h e  mountains of t h e  S i e r r a  
Nevada t o  t h e  eas t ,  t h e  Coast Ranges to t h e  w e s t ,  
and t h e  Tehachapi Xountains t o  t h e  sou th .  

The Coast Ranges and t h e  Tehachapi Hountains 
bordering t h e  San Joaquin Valley are very  a r i d .  
T h u s .  t h e  s t r e a n s  which o r i g i n a t e  f r o m  t h e s e  
mountains Yere c h a r a c t e r i s t i c a l l y  i n t e r m i t t e n t  i n  
f l o u .  Probably  the  mst  no tab le  of t h e s e  i n t e r -  
m i t t e n t  +treams was Los Gatos Creek. h o s e  a l l u -  
v i a l  f a n  nslped fom;  t h r  Tulara Subbasin,  a m j o r  
i n f l i i r n c . .  i n  t h e  hydrology of t h i x  San Jaaquin 
': 1 1 1 c v . 

U u - - * r > r , s  S i . - r r  I '*.*\ 1 x 4 1  rivq.r> . ~ n d  4:rt..1ns 
* I  ,w,*il 7' 3 r2.- ~ 3 . i  h i i j . . :  8 L'J! 1e.y.  1 n c I t 1 4 i n ~  t! jc 
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The San Joaqu in  Va l l ey  is  itself d i v i d e d  
i a t o  tw d i s t i n c t  h y d r o l o g i c  subbas ins :  t h e  San 
J a a q u i n  and t h e  T s l a r c .  The San Joaquin  Subbasin  
is d r a i n e d  by t h e  San Joaquin  River ;  t h e  T u l a r e  
Subbasin  h a s  no p e r e n n i a l  s u r f a c e  o u t l e t .  

The T u l a r e  Subbasin  was formed a t  t h e  s o u t h  
end o f  t h e  San Joaqu in  Va l l ey  by t h e  mrrgi.ig of 
a l l u v i a l  f a n s  from t h e  Kings R ive r  to t h e  east 
and Las C a t o s  Creek to t h e  west (Cone 1911).  
Oater o r i g i n a t i n g  from the major T u l a r e  Subbasin  
r ive r s- - the  Kings,  ltsveah. T u l e ,  White, and 
kern--flowed i n t o  t h i s  s u b b a s i n  and found no nor- 
sal o u t l e t  to t h e  sea. I n s t e a d ,  l a r g e  i n l a n d  
l a k e s  fo rwd- - the  T u l a r e ,  Buena Vista, Kern, and 
Goose. These  l a r g e l y  temporary  l a k e s .  extreme 1y 
s h a l l o w  as they  f looded  t h e  n e a r l y  f l a t  land-  
scape ,  rose d r a m a t i c a l l y  as w i n t e r  and s p r i n g  
runoff  f i l l e d  them. As the s e a s o n a l  l a k e s  f i l l e d  
beyocd c a p a c i t y  t h e y  flowed i n t o  one  a n o t h e r ,  
f i n a l l y  r i s i n g  above t h e  n a t u r a l  a l l u v i a l  b a r-  
riers which d i v i d e d  t h e  T u l a r s  and San Joaqu in  
Subbas ins ,  sending tremendous q u a n t i t i e s  of wa te r  
down t h e  Fresno Slough i n t o  t h e  San Joaqu in  
River. 

Later i n  t h e  season ,  a f t e r  che o v e r l a n d  flow 
of water had  c e a s e d ,  s u b s t a n t l - l  q u a n t i t i e s  of 
water were still d r a i n e d  from t h e  Tul'are Subbasin  
i n t o  t h e  San J o a q u i n  River v i a  s u b s u r f a c e  flow. 
n i s  underground a c c e s s i o n  may have  doubled t h e  
San Joaquia  R i v e r ' s  v o l u ~ e  ( I r r i g a t i o n  i n  C a l i -  
fornia 1373). T h i s  undoubtedly  he lped  to = in -  
t a i n  t h e  f low of t h e  San Joaquin  R ive r  i n  i ts 
s o u t h e r n  reaches d u r i n g  t h e  long, d r y  C a l i f o r n i a  
;-.3oers. 

The San Joaqu in  Va l l ey  r i v e r s ,  vhose waters 
were p r i m a r i l y  s n o m e l t ,  tended t o  r each  maximuti 
flov i n  !by and June.  I n  c o n t r a s f ,  peak f low of 
t h e  Sacramento was u s u a l l y  i n  March, a l though  
some of  t h e  major peak f low r a i n f l o o d s  have 
o c c u r r e d  much earlier i n  t h e  w i n t e r  (1955-56 
f lood--December and Janua ry ;  196r(-65 flood-- 
December and Janua ry ;  1970 flood-- January).  In 
a d d i t i o n ,  t h e  San J o a q u i n  R i v e r ' s  f l ow i n t o  t h e  
Delta i n  i ts  peak f low p e r i o d  w a s  less then  one- 
h a l f  t h e  d i s c h a r g e  rate of  t h e  Sacramento R ive r  
d e r i n g  its iisiiii: p a k  f l o w  period I n  Haicli. 3s- 
s p i t e  t h i s  d i f f e r e n c e  i n  peak f low t iming .  tne 
two r i v e r s  d i s c h a r g e d  approx ima te ly  equa l  amounts 
of water i n t o  :he Delta. 

San Joaquir.  Va l l ey  rivers and stream i n  
S O Q ~  i n s t a n c e s  d i d  not produce t h e  large.  r .n tura1 
l e v e e s  c h a r a c t e r i s t i c  of t h e  Sacranento  t '3: ley.  
?e3k water  flows i n  San Joaquin  Valley r i v e r s  and 
screams w+re t y p i c a l l y  less zhan those i n  t h e  
S ic ranen to  V'alley.  t h u s  l i m i t i n g  t h e i r  a b i l i t y  ti) 
p i c k  up and carry w d i z e n t  f o r  g r e a t  d i s t a n c e s .  
':.i:ur31 l e v e r s  :id <.?m aloni: t he  m i  ) r  nnrtbt,rii 
.ha Joaquia YaIlev r igers - - :h+ ,  T ~ o ! ' i n n ~ .  < t a n i s -  
: I I : F .  ?zr;+t. ' ! o k , * ! . : ~ w .  COSU!XI .~ ; .  . ~ n d  : i . )r i j i . . r i i  

3 3  . J \ i a q u i l .  

t h i r d  i n  P a k  f low a f t e r  t h e  fuolumne and Kings 
R i v e r s  (Cone 1911 ). R e l a t i v e l j  low-energy perk  
flows r a s u l t e d  i n  suspended sediment d e p o s i t i o n  
and n a t u r a l  l e v e e  fo rma t ion  on ly  where i t  f i r s t  
e n t e r e d  t h e  Va l l ey .  From t h e r e  u n t i l  it r eached  
Freano Slough.  t h e  San Joaqu in  R ive r  r e c e i v e d  no 
- .rface t r i b u t a r i e s .  AC t h a t  p o i n t  it r e c e i v e d  
t h e  s u r f a c e  f loodwate r  f lows  th rough  t h e  F resno  
Sloug% from t h e  T u l a r e  Subbasin  and t h e  under-  
g r a n d  f l o w  th rough  t!.? e x t e n s i v e  T u l a r e  Subbas in  
a q u i f e r .  

Both o f  t h e s e  f lows  were s u b s t a n t i a l ,  b u t  
bo th  lac'..-d s i g n i f i c a n t  sediment  c o n t e n t .  The 
o v e r l a n d  : l o w  through Fresno  Slough had a l r e a d y  
d e p o s i t e d  its sediment  load i n  t h e  s h a l l o w  Tulare 
Subbasin  l akes .  The s u b s u r f a c e  waters had been 
f i l t e r e d  of any sediment  long  b e f o r e  t h e y  j o k e d  
t h e  San J o a q u i n  River .  Thus w h i l e  t h e  s o u t h e r n  
San Joaquin  R ive r  ga ined  a large water a c c e s s i o n ,  
e s p e c i a l l y  d u r i n g  t h e  peak s p r i n g  f l o o d ,  i t  was 
unab le  to b u i l d  any s i g n i f i c a n t  n a t u r a l  l e v e e s  
because  of t h e  low sed i=n t  load. With no n a & u r -  
a1 l e v e e s  ta c o n t a i n  i ts waters. t h e  S i n  J o a q u i n  
River s p r e a d  o u t  over t h e  f l a t  V a l l e y  f l o o r ,  
s u s t a i n i n g  t h e  l a r g e  f r e s h w a t e r  marshes  st i l l  
found t h e r e  today. The f i r s t  major sed imen t-  
c a r r y i n g  waters to r each  t h e  San Joaqu in  R i v e r  
f o r  many miles o c c u r r e d  a t  i t s  c o n f l u e n c e  w i t h  
t h e  Yerced River .  From h e r e  to t h e  Delta, sub- 
s t a n t i a l  n a t u r a l  l e v e e s  were b u i l t  a l o n g  t h e  San 
Joaqu in  River .  

The T u l a r e  Subbasin  r i v e r s  deve loped  n a t u r a l  
l e v e e s  &ere t h e r e  r i v e r s  f i r s t  e n t e r e d  t h e  Val- 
ley .  The s h i f t i n g  c o u r s e s  of  t h e s e  r i v e r s  un- 
doub ted ly  a l lowed many miles of l e v e e s  to be  
formed. though t h e y  were q u i t e  narrow and con-  
f i n e d  cc.aparcd t o  t h e  l e v e e s  o f  t h e  Sacramento 
Val l e y  . - ivers .  

EXTENT OF PRE-SETTLEMNT RIPARIAN FORESTS 

While t h e  l a r g e s t  snd m s t  d i v e r s e  r i p a r i a n  
f o r e s t s  o c c u r r e d  on r i v e r s  having n a t u r a l  l e v e e s ,  
we1 1-developed r i p a r i a n  systems were found a l o n g  
v i r t u a l l y  a l l  v d t e r c o u r s e s  i n  t h e  C e n t r a l  Va l l ey .  
Yes: rioerine f l o o d p l a i c s  suppor t ed  riparian 
v e g e t a t i o n  t o  about  t h e  100-year f l o o d  l i n e .  
V i r t u a l l y  a l l  w a t e r c m r s e s  suppor t ed  dense  vege-  
t a t i o n  f r m  t h e  w a t e r ' s  edge to t:re o u t e r  edge of 
t!ie r i p a r i a n  ( m i s t  s o i l )  zone. v h e t h e r  or not  
n a t u r a l  l e v e e s  vere p r e s e n t .  The o v e r s 1 1  p re -  
s e t t l e m e n t  r i p a r i a n  v e g e t a t i o n  p a t t e r n  was one of 
s t r i n g e r 3  or ~ ~ r r i d o r s  of dense,  mes ic ,  b r o a d l e a f  
v t~< .? tn t  ion of vary ing  w i d t h s  boilndiag t h e  u a t c r -  
c c ) u r i e s ,  ?tie w i t t i i s  be ing  determined by loca l  
:iydrc,:,,qic and landform c h a r a c t e r i s t i c s .  

;,c::>r*li.i< L.) v:iri.?iis .i;c+)u:its. r l i t *  S . l cr . in+n-  
:.- ' . ' I :  l e v  !1.1.! i ~ ~ p r ~ ? ~ i : : i . ~ ~ . ~ ~ ~ . .  K!A.(NO t u .  'R l i i ) .OOi )  
1 - .  : , i  r : ;> . i r i  i n  F. , r . - i :  r t . n . t i a i . i x  i : : . * r  : i:A 
, . . - .  . .,.. .., ' ,  Icb7;: -.:b..r:s , !  I ! .  ! 3 7 / ! .  .:,, <., , . I-  
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Conserva t ive ly  es t imated  t h a t  t h e  Cent ra l  Val ley 
had greater than 373 000 ha. (921.000 ac.) of 
r i p a r i a n  f o r e s t  under pre-settlctoent condi t ions .  

Hove's m p  is based on e a r l y  soil maps and 
covers an area i n  t h e  Cent ra l  Val ley  from t h e  
Sacramento River at  Redding i n  t h e  n o r t h  to t h e  
Xerced River i n  t h e  south. I measured f o r  areal 

* ten t  t h e  presumptive r i p a r i a n  f o r e s t s  s h o w  on 
Hove's map. This estimate, presented i n  t a b l e  1, 
y i e l d s  a va lue  o f  312,100 ha. (771.600 8C.1 o f  
pre-set t lement  r i p a r i a n  f o r e s t .  T h i s  v a l u e  must 
be coosidered c o n s e r v a t i v e  for t h a t  area, as 
Hove's map d e p i c t s  o n l y  t h e  large, cont iguous  
r i p a r i a n  f o r e s t s .  The caany smaller areas of 
r i p a r i a n- i n d i c a t o r  so i l- types  were belov t h e  
mapping l e v e l  o f  t h e  h i s t o r i c  soil maps used i n  
t h e  presumptive- riparian- forest  map prepara t ion .  

Table 1,--Estimates of areal e x t e n t  of pre- se t t l ement  
r i p a  i a n  
nia. f 

F o r e s t  nam 

C m t r a l  Val ley 

Upper Sacramento River 

Big Bend 

Antelope Creek 

Sacramento River 

* 
In a d d i t i o n ,  HOW'S nup rxcludcd t h e  south-  

e r n  r i v e r s  of t h e  3an Joaguin Valley-- the San 
Joaquin b l o v  its confluence v i t h  t h e  Xerced: and 
t h e  Kings, Kaveah, Tule,  and Kern. The above 
f i g u r e  r e f l e c t s  t h a t  exclusion.  I judged t h e  
r i p a r i a n  systems a s s o c i a t e d  v i t h  t h o s e  r i v e r s  to 
have t o t a l l e d  an es t imated  20.200 ha. (50,000 
ac.) ( t a b l e  1). Furthermore, I es t imated  ap- 
proximately 60.500 ha. (100,000 ac e)  to account 
f o r  the  r i p a r i a n  f o r e s t  v e g e t a t i o n  presen t  a long  
t h e  small streams, s loughs ,  l a k e s ,  ponds, and 
marsh borders  throughout t h e  e n t i r e  Central  
Valley ( t a b l e  1). These estimates are undoub- 
t e d l y  q u i t e  c o n s e r v a t i v e  and s u b j e c t  to cons ider-  
a b l e  refinement . 

(Near) Knight 's Landing 

Putah Creek 

Dixon 

' O e r  SaCraipent6 River 

Cosumnc r/?loke lumne Rivers  

Ca l rveras  River 

Upper San Joaquin River 

San Joaquin River 

Yiddle Tu;J!unne River 

" r p - r  Tuolunne River 

f o r e s t s  i n  t h e  Central  Val tey of C a l i f o r -  

Descript ion 

Estimated s i te  
ha. 

(ac.) 

Riparian Fores t  Area Estimated From Hove nap 

Sacramento River from Table ?fountain t o  near  17,500 
Redding ( i n c l u d e s  f o r e s t s  a long Cottonvood, ( 4 3 , 2 0 0 )  
S t i l l v a t e r ,  and Cov Creeks). 

Sacramento River  i n  t h e  v i c i n i t y  of Big Bend. 800 

Antelope Cree& east of Red Bluff .  30 0 

Sacramento River from belov Sacramento to 206,000 

t2.000) 

( 7 0 0 )  

above Red Eluff  ( inc ludes  E lder ,  M i l l ,  ( 508,800)  
Thomes. Deer, Rice, Stony, P i n e ,  Rock, Big 
Chico. L i t t l e  Chico. But te ,  Honcut, and 
Cache Creeks; Fea ther ,  Yuba, Bear, and 
American Rivers) .  

An a r e a  near Knight 's  Landing 

Putah Creek from above Winters t o  t h e  Putah 

An a r e a  i n  &he vicini:y of Dixon. 
Creek S i rks .  

Sscizmentc River  below Covrt 1ar.d. 

Upper reaches of Cosumnes snd Mokelume 

Calaveras  River nor:h of Stockton. 
Rivers  so below t h e i r  confluence.  

San Joaquin River ues t  o f  Stockcon. 

San Joaquin ifiver from i t s  confluence ui:h 
Yerced River :o  j u s t  o u t s i d e  S:ockton 
( i n c l u d e s  ?,reed R i v e r ,  p a r t s  cf S t s n i s -  
! 311% lad Tuol tcne Rivers ). 

wind  1 * T*xo:~n-w 9iv6.r nt-.ir ' ! ~ d ~ s t . > .  

500 
( 1  , 300) 
8,900 

( 2 2 , 0 0 0 )  
2 ,200  

( 5,400 1 
! ,133 

( 2,600 1 
23,400 

( 5 7 , 8 0 0 )  
9,500 

( 2 3 , 5 0 0 )  
300 

( 7 0 0 )  
36,700 

(90 ,600  ) 

3.100 
(7.700) 

-, 



Tab12 I.--Estimates o f  areal e x t e n t  Of p re- se t t l emen t  
r i p a r i a n  forests in  t h e  C e n t r a l  V a l l e y  o f  C a l i f o r -  aia 
(con t  . I .  

Addi t iona l  R ipa r i an  F o r e s t  Area Based On Estimates By Katibah 

South San Joaquin  Va l l ey  S e r i e s  o f  f o r e s t s  a l o n g  major s o u t h e r n  San t o ,  200 
Joaqu in  V a l l e y  r i v e r s  ( i n c l u d e s  uppe r  San 
Joaquin ,  C h o v c h i l l a .  F resno ,  Kings. Kern, 
and T u l e ) ;  and t h e  a l l u v i a l  f l o o d p l a i n s  
from t h e s e  r i v e r s .  

and s loughs ;  and l a k e ,  pond, and marsh 
b o r d e r s  th roughou t  t h e  e n t i r e  C e n t r a l  Val ley .  

(S0 ,OOO)  

Misce l l aneous  R i p a r i a n  f o r e s t  p r e s e n t  a l o n g  small streams 40,500 
(100,000) 

To t  (1 1 60,700 
~Iso.ooo> 

T o t a l  E s t i a a t e d  Pre- Set t lement  C e n t r a l  V a l l e y  R i p a r i a n  F o r e s t  Area 373,100 
(921,600) 

'Based on a m;rp by J. Greg iiowe (Rober t s  I. 
1977) and e s t i m a t e s  by E. Kat ibah.  

DECLKKE OF CENTRAL VALLEY RIPARIAN FOUESIS 

"No n a t u r a l  l andscapes  o f  C a l i f o r n i a  have  
been so 8 I t e r e d  by  ztan as i ts b o t t o r n l a n d ~ ~ '  
(Bakker 1972). The once-Lush r i p a r i a n  f o r e s t s ,  
forming n a t u r a l  v e g e t a t i o n  c o r r i d o r s  a long  many 
o f  t h e  C e n t r a l  V a l l e y ' s  wa te rcour ses .  are mos t ly  
gone today.  These f o r e s t s  usre, i n  Thompson's 
words. "...mudified wi th  a r a p i d i t y  and complete-  
ness a a t c h e d  i n  few p a r t s  of  t h e  United S t a t e s"  
(Thompson 1961 ). 

The r e a s o n s  f a r  t h e  r a p i d  d e c l i n e  of :h is  
once  e x t e n s i v e  ecosystem ara not  hard  to f i n d ;  

needs  o n l y  to review t h e  c u l t u r a l  h i s t o r y  of 
t h e  C e n t r a l  V a l l e y  for :he las t  150 years .  

P r i o r  to  1822 t h e  l r n d  known as C a l i f o r n i a  
w a s  c l a imed  and r u l e d  by Spain.  L i t t l e  develop-  
a e n t  o c c u r r e d  d u r i n g  t h i s  p e r i o d ,  and a t  t h e  
z e s s a t i o n  o f  Spanish  r u l e  i n  1322 on ly  JbOuf 30 
r anches  or f a r a s  had been g r a n t e d  i n  C a l i f o r n i a  
( F o r t i e r  1909). Xexico assumsd c o n t r o l  o f  Ca l i-  
f o r n i a  u n t i l  18Gd. By "... 1846 no less t han  
e i g h t  hundred l a r g e  t r a c t s  c o n t a i n i n g  smc of t h e  
&st land i n  t h e  S t a t e  had been given away" 
i i b i d . ) .  - Tne c h a r a c t e r  and s i z e  of  t h e  l a r g e  
Xrxi:sn land g r a n t s  had a prafound i n f l u e n c e  on 
t h e  e o c i a l .  cocuner;ial, and a z r i c u l r u r a l  develop-  
= n t  of t h e  C e n t r a l  ';alley (*.), devcropment 
diiich w u l d  u l c i m c e l y  and adver.iel;# a f i e c t  r i -  
; i r i a n  v c g e t a t  ion.  

Z i t h  t h e  annexa t ion  of Calif . ,rni .1 t t >  the 
n l t r d  S t a t e r  i n  1 3 i 6 .  r ap id  d.~v..loprn.:nr . 1 i  : h e  

: . . n r r l !  :'ailey S.:<.ln. The t . j i . 3  Klrsii. bc;Zi : in i71:  
1 i i . 3 .  e x e r t e d  .:n,:r.:~,~i h n J  t i , . .  p r . - i i u r . . i  . i : ~ d  
-.! : ; r a p i d  3nd :1<:,.:1 aun?' tnnr!.l :!.! .; .?i.>;i~..:l:  t f  
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. .. .. ..* . 1 l l , . y .  

? 1 2 1 r 1 , 1 : 1  . . ~ . . . . . . : ~ ~ ~ i - , . 1  r ,n,>. : i :  ; t i  .:I.. -! * ' ,  1 ... 
7 .  .. I - i . : ~ l l f i < l l l t  ;..;<..s ?;I.: . l t f , l r t :  . " I * J t T  $ : I '  

1. . . ..,. : IF,:.. .I.; : S , . y  .< ;:Y,I ' r .~:! : ,  . . .*, .2 I I . :  

t h e i r  f o r t u n e s  i n  t h e  go ld- bea r ing  Hothe r  Lode 
r i v e r e  and streams soon found t h a t  a g r i c u l t u r e  
p rov ided  a much mre s t a b l e  and p r a c t i c a l  exis-  
t e n c e .  The r i p a r i a n  f o r e s t s .  o f t e n  t h e  o n l y  
s i g n i f i c a n t  voody v e g e t a t i o n  on t h e  V a l l e y  f l o o r ,  
were u t i l i z e d  by t h e  grswi3g a g r i c u l t u r a l  c o m u -  
n i t y  f o r  f e n c i n g ,  lumber. and f u e l  (Thompson 
1961). Steamships  u s i n g  t h e  S a c r a e n t o  R ive r  were 
also heavy u s i t s  o f  local * a o G  f u e l .  K n i g h t ' s  
Landing on t h e  Sac raaen to  River  WJS a s i t e  where 
cordwood was loaded o n t o  t h e s e  s h i p s .  I t  h a s  
been s p e c u l a t e d  t h a t  t h i s  vood came from t h e  
Cache Creek and S a c r a a e n t o  River  r i p a r i a n  f o r e s t s  
because  Knight ' s  Landing is a d j a c e n t  to t h e  tree- 
less Yo10 f lood  b a s i n  (@.). T n i s  s u p p l y i n g  
o f  f u e l  vood t o  t h e  numerJus woodburning v e s s e l s  
an t h e  S a c r a w n t o  River  must have made a s i g n i f i -  
c a n t  c o n t r i b u t i o n  t o  t h e  e a r l y  d e s t r u c t i o n  o f  t h e  
loca? r i p a r i a n  f o r e s t s  (G. 1. 

As e a r l y  a; 1968 t h e  g e n e r a l  s c a r c i t y  of 
a o d y  v e g e t a t i o n  was noted i n  t h e  Y a l i e y  by some 
o f  its i n h a b i t a n t s  (=.I. The p r e s s u r e s  on 
r i p a r i a n  f o r e s t  v e g e t a t i o n  c o n t i n u e d  as f a rmers  
found t n a t  t h e  soi l  on t h e  n a t u r a l  l e v e e s  uas  
h i & h l y  fe r t i le .  e a s i l y  nanaged, and not s u b j e c t  
t o  t h e  seasona l  f l o o d i n g  of nearby lower- ly ing  
hraund (u.). AS a g r i c u l r u r e  expanded i n  t h e  
C e n t r a l  3 a l l e y .  water demand began t o  exceed 
w a t e r  suppl:/. Farmers also f ~ u n d  t h a t  the 'Cailey 
had too m x n  water  i n  the win te r  and sprin;: and 
not +noii<:h i n  t h e  s u m e r .  Xater  developmen: and 
r*cl?nition p r a j e c t s  uer.? s:sr:zd. ?rxrnar i ly  fo r  
A < r ~ . - u l : t i r +  .mi r ~ ~ m n * i ' i ~ : y  t i o o d  p r . ) t e c t i o n ,  and 
- i o i d ,  z i.1 imt?J:..d ~ n l q v  ): :lie i 's!  ley's r u t  i v c  
~ e :  1 tnd ~ V \ : ~ ' I X S .  
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ing  of l evees  around t h e  town, "...set t h e  course 
€or Valley development over the  next severa l  
generat ions"  ( b r h l  1979). To pranote t h e  r e c l a-  
mation of tbe t u l e  marsh and f loodpla in  lands,  
t h e  Arkansas Act o f  1850 was appl ied  i n  C a l i f o r-  
nia. This act gave t h e  State of C a l i f o r n i a  m i l -  
l i o n s  of  acres of f e d e r a l l y  owned f loodpla ins ,  
provided C h a t  the S t a t e  d r a i a  and reclaim t h e s e  
lands. fbc Arkansas Act of 1850 s t i p u l a t e d  t h a t  
a l l  manmade l evees  were to be cons t ruc ted  along 
n a t u r a l  drainage systems. The Green Act of 1868, 
passed by t h e  C a l i f o r n i a  Legis la tu re ,  hovever, 
f r e e d  t h e  rec lamat ion  process  of nust cont ro l s .  
The e f f e c t s  of  t h e  Green Act were devas ta t ing  to 
r i p a r i a n  f o r e s t s ,  Levees were b u i l t  f o r  t h e  con- 
venience of landowners v i t h  l i t t l e  or no regard 
f o r  t b c  n a t u r a l  hydro log ic  rystems. Remaining 
ripariaa f o r e s t s ,  occupying n a t u r a l  levees along 
r i v e r  courses ,  Here des t royed  i n  t h e  quest  to 
p r o t e c t  lands from f looding.  

A s  in t h e  Sacramento Valley,  a r t i f i c i a l  
l evees  were b u i l t  a long  major San Joaquin Valley 
r i v e r s .  San Joaquin Valley a g r i c u l t u r e  faced d i f -  
f e r e n t  water- related problems. Winter and s p r i n g  
r a i n f a l l  t h e r e  is s u b s t a n t i a l l y  less than i n  t h e  
Sacramcnto Valley, t h u s  Saa Joaquin Valley land 
needed to be i r r i g a t e d  i f  it vas to r e l i a b l y  pro- 
duce crops. With t h e  Green Act as guiding l e g i s-  
l a t i o n .  -re than  1,500 km. (1,000 mi.)  of  i r r i g a -  
t i o n  canals were developed by 1878 i n  Fresno 
County alone (a. ). 

In the  fo l lowing  years .  and cont inu iag  up to  
t h e  present  time, nuaerous and c o n t r o v e r s i a l  
water  p r o j e c t s  have been t h e  hallmark of Central  
Valley development. The demand f o r  water ,  so 
t i e d  to t k t  a g r i c u l t u r a l ,  commercial, and urban 
development of  t h e  Val ley ,  uas ,  at least i n d i r e c t-  
l y ,  responsible  €or t h e  degradat ion of many of 
t h e  remaining r i p a r i a n  f o r e s t s .  A r t i f i c i a l  
l evees ,  r i v e r  c h a n n e l i z a t i o n ,  dam bui ld ing ,  water 
d ivers ion .  and heavy groundvater pumping vere  
amonp, t h e  f a c t o r s  vhich reduced the o r i g i n a l  
r i p a r i a n  f o r e s t  to t h e  smal l ,  s c a t t e r e d  remnant 
f o r e s t s  found today. 

PRESlWr F X l l N I  OF RIPARIAN FORESTS 

I n  1979, t h e  Geography Departments of Cali- 
f o r n i a  S ta re  U n i v e r s i t y ,  Chico, and Cal i fo rn ia  
S t a t e  Universi ty ,  Fresno,  under con t rac t  t o  t h e  
C a l i f o r n i a  Depar tmnt  of Fish and Caw. compiled 
r i p a r i a n  vege ta t ion  d i s t r i b u t i o n  m p s  for the  Cen- 
t r a l  Vallev (Nelson and Kelson 1983). This m p -  
pang e f f o r t  provided an e s s e n t i a l l y  conplete  i n-  
ventory cf 311 e x t a n t  r i p a r i a n  v + q e t a t i p n  ( w t  
j u s t  !nature f o r e s t )  i n  the  Central  V a l l e y . *  

Using t h e s e  maps. t h e  a r e a s  and l e n g t h s  of 
r i p a r i a n  systems were f a l c u l a t e d  on an i n d i v i d u a l  
map and county b a s i s .  Even though t h e r e  is no 
e x p l i c i t  r i p a r i a n  f o r e s t  ca tegory  on t h e s e  maps, 
a p p l i c a b l e  ~ I a s s i f i c a t i o n s  vere determined which 
should represen t  r i p a r i a n  f o r e s t s .  Using t h i s  
approach, it was determined t h a t  approxina te ty  
41,300 ha. (102.000 ac.) of r i p a r i a n  f o r e s t  
remain i n  t h e  C e n t r a l  Val ley today (Katibah ~f 
a l .  1983). Of t h e  61,300 ha. of  f o r e s t ,  
approximately 19,800 ha. (19,000 ac.) are i n  a 
d i s t u r b e d  andfor  degraded c o n d i t i o n  based on t h e  
r i p a r i a n  mapping c a t e g o r y  code. Approxinately 
21,500 ha. (53,000 ac.) vere i d e n t i f i e d  as mature 
r i p a r i a n  f o r e s t ,  wi th  no i n d i c a t i o n  of condi t ion .  
However, based on recen t  research  f i n d i n g s  
(Katibah g. h p r e s s ) ,  it can be surmised 
t h a t  t h e  m a j o r i t y  of t h e s e  21.500 ha. of mature 
r i p a r i a n  f o r e s t  have been and are c u r r e n t l y  be ing  
heav i ly  impacted by human a c t i v i t i e s .  

- 

CONCLUSIONS 

The complex hydro log ic  systems found i n  t h e  
Cent ra l  Val ley of  C a l i f o r n i a  under p r i s t i n e  con- 
d i t i o n s  a r t  gone. The o r i g i n a l  r i p a r i a n  f o r e s t s ,  
dependent on t h e  d i v e r s e  Valley hydrology, are 
l i k e v i s e  gone f o r  t h e  most par t .  Today's r i p a r-  
i a n  f o r e s t s  are i n  a precar ious  p o s i t i o n  a s  t h e  
demand for g r e a t e r  land u t i l i z a t i o n  by t h e  agri- 
c u l t u r a l  i n d u s t r y  and t h e  spread of u r b a n i z a t i o n  
th rea ten  t h e  remaining f o r e s t  t r a c t s .  

O f f s e t t i n g  t h i s  t r e n d ,  however. is a greater 
a p r e c i a t i o n  of t h e  va lues  (economic and nonecono- 
mic) of r i p a r i a n  f o r e s t s  by Valley landowners and 
t h e  genera l  publ ic .  Riparian f o r e s t s  a r e  p r e s e n t  
i n  some of t h e  f i n e s t  and mst popular parks i n  
the  Central  Valley. These f o r e s t s  provide habi-  
t a t  for many of t h e  Val ley ' s  w i l d l i € c  s p e c i e s .  
They a l s o  con ta in  numerous and d i v e r s e  n a t i v e  
p lan t  spec ies .  

These va lues ,  a w n g  o t h e r s ,  must compete 
v i t h  the  wst cotzplex and c o n t r o v e r s i a l  issoe of 
a l l :  v a t e r .  I n  C a l i f o r n i a  a s  i n  t h e  rest of t h e  
Vest ~ water equa ls  development and C a l i f o r n i a  
does not have adequate water t o  aeet i t s  a n t i c i -  
pated f u t u r e  demands. Hov t h e  remaining r i p a r i a n  
f o r e s t s  v i l l  f a r e  i n  t h e  f u t u r e  is not k n o w .  As 
i n t e r e s t  i n  and knovledge about t h i s  r esource  
develops, and a s  h inds igh t  provides an understan-  
ding of t h e  p a s t ,  i t  is  hoped t h a t  a reasonable  
compromise c3n be achieved between t h i s  unique 
and v a l u a b l t ~  resoure  and the  needs of s o c i e t y .  
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March 28, 1990 

Mr. Joshua A. Horner 
Member, Board o f  Directors 
San Joaquin Audubon Society 
1228 West Mendocino Avenue 
Stockton, CA 95204 

Dear Mr. Horner: 

Thank you f o r  your l e t t e r  expressing concern regarding the undeveloped 
area o f  the Mokelumne River between Woodbridge and Highway 99 and 
urging maintaining the natural status of th is  r ipar ian  wetland. 

The City o f  Lodi i s  presently i n  the process of updating i t s  General 
Plan. This matter was a subject o f  discussion on the Open Space 
Element o f  the Lodi General Plan. 

The Parks, Recreation and Open Space Element o f  the General Plan was 
discussed a t  a Special Meeting o f  the Lodi City Council and the Lodi 
Planning Commission on Wednesday, February 28, 1990. 

Should you have any questions regarding t h i s  matter, please do not 
hesitate t o  c a l l  t h i s  of f ice. 

John RY (Randy) Snider 
Maynr, City of Lodi 

JRS/AMR/ jmp 


