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O’Laughlin & Paris LLP Attorneys at Law 

 

 

 

 May 1, 2009 

 

2580 Sierra Sunrise Terrace, Suite 210 

Chico, CA 95928 

www.olaughlinandparis.com 

 

530.899.9755 tel 

530.899.1367 fax 

 

Chris Carr 

State Water Resources Control Board 

Division of Water Rights 

P.O. Box 2000 

Sacramento, CA 95812-2000 

 

 

 Re: Data Request 

 

Enclosed is the following information to respond to the SWRCB request for data.  

 

 6(a) Flow quality and timing- See enclosed work by Doug Demko 

 

 6(b) Temperature- See enclosed work by Doug Demko 

 

 6(c) Habitat- See enclosed work by Doug Demko 

 

 6(d) Dissolved Oxygen- See enclosed work by Doug Demko 

 

 6(g) Predation- See enclosed work by Doug Demko 

 

 6(h) Climate Change- See enclosed work by Doug Demko  

 

 

We are gathering information to respond to your other data requests and will continue to 

send information to you as we put it in a format to meet your request.  

 

Should you have any question then please call.  

 

 

 

 

   

  Very truly yours, 

  O’LAUGHLIN & PARIS LLP 

   

 By:   
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Comments submitted to the SWRCB Water Quality Control Planning 
Workshop: Flow Quantity and Timing 

 
 
 
Fall flow pulses temporarily stimulate upstream migration of Chinook salmon into San 
Joaquin Basin tributaries, but no evidence that attraction flows are needed 
 

 Prolonged, high volume pulse flows in the fall are not warranted. 
Equivalent stimulation of adult migration may be achieved through 
relatively modest pulse flows (Pyper and others 2006).  

o Relatively modest pulse-flow event (an increase of roughly 200 cfs 
for 3 days) was found to stimulate migration   

o Stimulatory effect of both pulse-flow and attraction flows were 
short in duration (migration increased for 2-3 days)  

 Migration rate and timing is not dependent upon flows, exports, 
temperature or dissolved oxygen concentrations (Mesick 2001; Pyper and 
others 2006).  

o No evidence that low flows (1,000 to 1,500 cfs) in the San Joaquin 
River (SJR) are an impediment to migration 

 Migration appears to be stimulated by pulse flows, but no evidence that 
fish would stray or not migrate to San Joaquin tributaries if no pulse  

o "Consistent movement patterns [Klamath fall Chinook migrants] 
with or without pulse flows is compelling evidence that these flows 
did not trigger upriver movement or otherwise substantially alter 
migration behavior" (Strange 2007) 

o No clear relationship between increased water flow and stimulated 
Atlantic salmon migration was found in River Mandalselva 
(southern Norway) (Thorstad and Heggberget 1998) 

o To attract adult Atlantic salmon migration into rivers, flows must 
occur in conjunction with other cues such as cooler weather or 
natural freshets (Mills 1991) 
 

 
Juvenile Chinook migration out of the upper tributaries is temporarily stimulated by 
changes in flow, but long duration pulse flows do not “flush” fish out of the tributaries 
 

 Juvenile Chinook migration is temporarily stimulated by changes in 
flow, but the stimulatory effect is short lived (few days) and only 
affects fish that are ready to migrate (Demko et al. 2001, 2000, 1996; 
Demko and Cramer 1995). 

 Juvenile migration from the tributaries typically begins in January and 
nearly all juveniles migrate out of the tributaries by May 15 (SJRGA 
2008). 
 

1
 

San Joaquin River Group 

Late Comment Received: 4/23./2009 11:19 AM



Higher flows increase fry survival in the tributaries, but not necessarily true for parr and 
smolts 

 
 Over a decade of studies in the Stanislaus River show that flow has a 

strong positive relationship with migration survival of Chinook fry, but 
associations between flow and survival of parr and smolts were weak 
(Pyper and Justice 2006). Increasing New Melones reservoir releases 
to more than 600 cfs in April and May only slightly improve survival 
(SRFG 2004). 

 The contribution rate to total production from early-moving 
(Feb/March) fry that come down or are displaced by high flows is 
unknown (Baker and Morhardt 2001; SRFG 2004; SJRGA 2008; 
Pyper and Justice 2006). 

 Smolt survival indices in the SJR from the Merced River downstream 
to Mossdale indicate little relationship to flow (TID/MID 2007). 

 
 
Flow does not explain low Delta survival of juvenile Chinook observed since 2003, so 
more flow is unlikely the solution. 
 

 South Delta survival has been low since 2003. During this period, even 
flood flows of approximately 10,000 cfs and 25,000 cfs during 
outmigration in two years (2005 and 2006) did not increase survival 
near levels when flows were moderately high (5,700 cfs) in 2000. It is 
unclear why smolt survival between 2003 and 2006 has been so low 
(SJRGA 2007). 
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 Smolt survival during 2003-2006 was unexpectedly far lower than 
historically. Models based on historical data that do not accurately 
represent recent conditions (such as Newman 2008 and others) should 
not be used to predict future scenarios (VAMP Tech. Team 2009). 
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Comments submitted to the SWRCB Water Quality Control Planning 
Workshop: Temperature 

 
 
 
Temperature criteria from Pacific Northwest stocks do not apply to San Joaquin salmon 
and steelhead; and little is known about the responses of Central Valley species to 
temperature. 
 

 The San Joaquin River (SJR) represents the southernmost extent of the current 
range of Chinook salmon.  These stocks have evolved under much warmer and 
drier meteorological conditions than stocks in the Northwest. 

 The applicability of thermal criteria derived from the laboratory has long been 
debated, and there has been no confirmatory data for the growth vs. temperature 
relationship for any of the listed species in the Central Valley to assess if 
laboratory results are transferable to these southern stocks (Myrick and Cech 
2004). 

 Wild Chinook salmon in the Central Valley often experience temperatures higher 
than “optimal” (as based on northern stock data) yet still have high growth and 
survival. It is this flexibility that has made Chinook salmon so successful in the 
Central Valley and able to thrive where less temperature tolerant salmonids 
cannot (Moyle 2005). 

 Juvenile Chinook can survive exposure to temperatures of 24ºC (75.2ºF), 
depending on their thermal history, availability of refuges in cooler water, and 
night-time temperatures (Moyle 2005). 

 While much information is available on lifestage-specific temperature ranges of 
Chinook salmon and steelhead in the northwest, little is known about the specific 
responses of Central Valley species to temperature (Williams et al. 2007). 

 Seven-day single temperature averages are often used as standards not-to-be 
exceeded because of the simplicity of doing so, but they do not reflect the 
temperatures that juvenile Chinook salmon regularly experience in Central Valley 
streams at some times of the year. For example, the most productive spring-run 
Chinook salmon stream left in California (i.e.,  Butte Creek) can experience daily 
maxima up to 24ºC (75.2ºF) with minima of 18-20ºC (64.4-68.0ºF) for short 
periods of time in pools where juveniles are rearing and adults are holding (Ward 
et al. 2003). It is thus possible for Chinook salmon to maintain populations even 
when they experience periods of suboptimal or even near-lethal conditions.  

 Anecdotal evidence suggests that some species of CV salmonids are heat tolerant: 
“the high temperature tolerance of San Joaquin River fall run salmon, which 
survived temperatures of 80°F (26.7ºC), inspired interest in introducing those 
salmon into the warm rivers of the eastern and southern US (Yoshiyama 1996).” 

 Historically, the San Joaquin basin has had higher water temperatures than all the 
other rivers that support Chinook salmon and so it is possible that the San Joaquin 
race has evolved to withstand higher temperatures than 65°F (18.3ºC) (CALFED 
1999). 
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 Southerly steelhead stocks of the Central Valley may have greater thermal 
tolerance than those in the Pacific Northwest (Myrick and Cech 2004). 

 The optimum growth temperature for American River steelhead was nearly 5ºF 
warmer than the optimum growth temperature for northerly stocks (Wurtsbaugh 
and Davis 1977; Myrick and Cech 2004; Myrick and Cech 2001. 
 

There is no evidence that temperatures are unsuitable for adult Chinook upstream 
migration  

 
 No associations between adult migration timing and conditions for temperature, 

dissolved oxygen (DO), or turbidity (Pyper and others 2006; Mesick 2001). 
 Although temperatures were exceptionally cool during September 2006, salmon 

did not migrate earlier than during 2003-2005. During September 2006, 
temperatures were as much as 5°F cooler in the San Joaquin River at Rough and 
Ready Island (RM 37.9), Mossdale (RM 56.3), and Vernalis (RM 72.3), and as 
much as 9°F cooler in the Stanislaus River at Ripon (RM 15.7) as compared to 
monthly average temperatures at the same locations during 2003-2005.  
September flows in the Stanislaus and San Joaquin Rivers exceeded average 
unimpaired flow conditions during all of these years (CDEC; Ripon gauge). 

 Temperatures at Rough and Ready Island (RRI) typically above 70°F during early 
migration season; larger fraction of early migrants traveled under higher 
temperatures in 2003 than other years (Pyper and others 2006).   

 Managed flows in the San Joaquin River Basin during September are higher than 
historic unimpaired (computed natural) flows. Natural San Joaquin River flows 
were lowest during September and flows were extremely low or nonexistent in 
dry years.  During 1922-1992, the average unimpaired flows during September 
were 117 cfs in the Stanislaus River, 185 cfs in the Tuolumne River, 84 cfs in the 
Merced River, and 808 cfs in the San Joaquin River (CDWR 1994). 

 If temperatures were a problem for adult migrants in the SJR Basin, one would 
expect to observe problems with pre-spawning mortality. However, studies 
conducted by CDFG demonstrated that the incidence of pre-spawn mortality is 
quite low (i.e., 0%-4.5%) and appears to be density, not temperature, dependent 
(Guignard 2005 through 2008). 

 Bay temperatures over 65°F in September when fish are migrating (CDEC; 
various stations). 
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Figure 1. Cumulative upstream passage at the Stanislaus River Weir during 2003-2008 (FishBio 2009). 
 
 
There is no evidence that temperatures for juvenile rearing and migration need to be 
colder or maintained through June 15. 
 

 Nearly all juveniles migrate prior to May 15, and <1% migrate after May. 
 Existing 7DADM temperatures are generally <20°C (68ºF) in the San Joaquin and 

the eastside tributaries through May 15. 
o After spawning, after incubation, the temperatures should remain below 

21°C (70ºF) (Fjelstadt 1973, D-1422 testimony). 
o Studies evaluating the relationship between growth and temperature of 

Central Valley Chinook found no difference in growth rates between 13-
16°C (55-61ºF) and 17-20°C (63-68ºF) (Marine 1997). 

o Chinook salmon juveniles transform into smolts in the wild at 
temperatures in excess of 19°C (66ºF), and in a laboratory study highest 
growth and survival of smolts was found if they underwent transformation 
at temperatures of 13-17°C (55-63ºF; Marine and Cech 2004). Growth rate 
increased up to 19°C (66ºF; Cech and Myrick 1999).  

o Existing water temperatures have at most, a slightly negative effect on 
juvenile salmon survival (Newman 2008). 

o No evidence from Stanislaus River smolt survival experiments that 
existing water temperatures reduce juvenile salmon survival (SRFG 2004). 

 
The dominant factor influencing water temperature is ambient air temperatures, not flow. 
 

 Ambient air temperature is the primary factor affecting water temperature. 
 By the end of May, water temperatures at Vernalis range between 65°F and 70°F 

regardless of flow levels between 3,000 cfs and 30,000 cfs. (SRFG 2004)  
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The restoration of the San Joaquin River upstream of the Merced River will have future 
implications to flow and temperature management in the SJR Basin.  
 

  Friant Restoration flows will adversely affect water temperatures in the lower 
San Joaquin during the spring and fall. Reducing temperatures will require larger 
releases from the Merced, which can only be sustained for a short period because 
of storage limitations in the Merced River, and therefore will not meet CDFG 
criteria at the confluence (AD Consultants 2007). 
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Comments submitted to the SWRCB Water Quality Control Planning 
Workshop: Habitat 

 
 
 
The physical habitat for Delta fishes has been substantially reduced and altered 
 

 Diverse habitats historically available in Delta have been simplified and 
reduced by development of watershed (Lindley et al. 2009). 

 Spawning and rearing habitat eliminated, total abundance down, and salmon 
diversity reduced from past alterations (McEvoy, 1986; Yoshiyama et al., 
1998, 2001; Williams 2006).  

 48% stream lengths (1700 km) for spawning, holding and migration (outside 
of Delta) gone from Central Valley (Yoshiyama et al. 2001).  

 95% of tidal wetlands lost to levee construction and agricultural conversion 
since the mid 1800’s (Williams 2006).  

 Major change in system is loss of shallow rearing habitat (Lindley et al. 
2009).  

 Reduction in suitable physical habitat for delta smelt has reduced carrying 
capacity (Feyrer et al. 2007) 

 
 
Habitat alterations are linked with invasive species expansions 
 

 Egeria densa (Brazilian waterweed) expansion has increased habitat and 
abundance of largemouth bass and other invasive predators (Baxter et al. 
2008) 

 The area near the CVP intake has significant amounts of E. densa (Baxter et 
al. 2008) 

 Current habitat structure benefits introduced predators more than natives 
(Brown 2003). 

 Egeria has strong influence on results of habitat alterations as different fish 
communities are found in its presence (Brown 2003) 
 

 
Habitat influences growth, survival and reproduction through biological and physical 
mechanisms 
 

 High turbidity and low salinity water is primary habitat for delta smelt (Baxter 
et al. 2008) 

 Estuaries important rearing habitat for Chinook; salmon fry in Delta grew 
faster than in river (Healey 1991, Kjelson et al. 1982). 

 Shallow water habitats support high growth in Central Valley; juvenile 
Chinook had higher growth rates in small tributaries of Sacramento River than 
in the main Sacramento (Sommer et al. 2001; Jeffres et al. 2008; Maslin et al. 
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1997, 1998, 1999; Moore 1997).  
 
 
Water quality aspect of habitat is highly variable 
 

 Aquatic vegetation increase, especially E. densa, over past 20 years has 
increased water clarity by trapping suspended solids, with measurable effects 
on fish communities (Nobriga et al. 2005)  

 Variability in habitat likely causes regional differences in relationship 
between delta smelt abundance and water quality (Baxter et al. 2008) 

 Reduced pumping from the SWP in October of 2001 lowered salinity in 
Western Delta (as desired), but led to opposite and unexpected result of 
increased salinity in central Delta (Monsen et al. 2007) 

 
 
Improving habitat for increased abundance of native fishes 
 

 Increase productive capacity with access to floodplains, streams, and shallow 
wetlands (Lindley et al. 2009).  

 Long term: Must enhance habitat quantity, quality, spatial distribution and 
diversity to promote life history diversity that will increase resilience and 
stability of salmon populations (Lindley et al. 2009).  

 
Migration Routes and Barriers 
 

 Head of Old River Barrier (HORB): A temporary barrier is installed at the 
Head of Old River during the spring salmon smolt outmigration in some 
years. Entrainment of juvenile salmon into Old River has been reduced from 
more than 58% to less than 1.5% by the installation of the barrier. Recent 
analyses concluded that preventing salmon smolts from entering Old River 
resulted in a 16‐61% increase in salmon smolt survival (Newman 2008). 

 
 Delta Cross Channel (DCC) Gates: Built in 1951 by the US Bureau of 

Reclamation to increase the amount of water transferred from the Sacramento 
River to the federal pumping plant at Tracy (the CVP), the DCC has two gates 
that can be opened to convey water from the Sacramento River to the Delta. 
Juvenile salmon from the Sacramento River also enter the Delta through the 
DCC, and interior Delta survival has been estimated to be about 44% of the 
survival for the Sacramento River (Newman 2008). 
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Comments submitted to the SWRCB Water Quality Control Planning 
Workshop: Dissolved Oxygen 

 
 
 
Low dissolved oxygen (DO) concentrations are limited to the Deep Water Ship Channel 
(DWSC), and are the result of anthropogenic manipulation of channel geometry 

 
 The DWSC, starting at the Port of Stockton where the San Joaquin River (SJR) 

drops from 8-10 feet deep to 35-40 feet deep, is a major factor in DO depletion 
below the water quality objective. If the DWSC did not exist, there would be few, 
if any, low-DO problems in the channel.  

 The critical reach of the SJR DWSC for low DO problems is approximately the 
seven miles just downstream of the Port to Turner Cut.  (Lee and Jones-Lee 2003)  

 The eastside rivers (Tuolumne, Stanislaus and Merced) have been found to 
discharge high-quality Sierra Nevada water to the SJR which has low planktonic 
algal content and oxygen demand, and are not a major source of oxygen demand 
contributing to the low DO problem in the DWSC. 

 
 
Dissolved oxygen concentrations in the DWSC are influenced by Delta exports, but can 
be ameliorated by installation of the Head of Old River Barrier (HORB) 
 

 Delta export pumping artificially changes the flows in the South Delta, which 
results in more of the San Joaquin River going through Old River.  Water diverted 
through Old River can significantly reduce the SJR flow through the DWSC, 
thereby directly contributing to low DO in the DWSC.  

 Head of Old River Barrier (HORB) is installed to improve DO levels in fall.  
 
 
Existing dissolved oxygen concentrations do not impact salmon and steelhead migration 
 

 Migration rate and timing is not dependent upon flows, exports, temperature or 
dissolved oxygen concentrations, though fall flow pulses may temporarily 
stimulate upstream migration of Chinook (Mesick 2001; Pyper and others 2006).  

 Contrary to often cited Hallock et al. (1970) report that indicates adult migration 
prevented under low dissolved oxygen, migration has been observed at DO less 
than 5mg/L (Pyper and others 2006).   

 Salmon and steelhead migrate in the upper portion of the water column where DO 
concentrations are highest due to photosynthesis and atmospheric surface aeration 
(Lee and Jones-Lee 2003).  
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 No evidence from smolt survival experiments that juvenile salmon survival is 
correlated with existing dissolved oxygen concentrations. (SRFG 2004; SJRGA 
2002 and 2003)  
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DO objective for DWSC is inconsistent with U.S. EPA national standard 
 

 The current US EPA national water quality criterion for DO allows for averaging 
and for low DO concentrations to occur near the sediment-water interface. Central 
Valley Regional Water Quality Control Board Basin Plan DO water quality 
objective does not include these adjustments. (Lee and Jones-Lee 2003) 

 DO concentrations near the bottom in the DWSC waters are sometimes 1-2 mg/L 
lower than those found in the surface waters. (Lee and Jones-Lee 2003) 

 
 
DO objective on the Stanislaus River at Ripon is not needed year round to protect the 
salmon or steelhead fishery  
 

 While the Stanislaus River contains fish and aquatic habitat that benefit from a 
minimum DO concentration of 7.0 mg/L, such fish and aquatic habitat are located 
more than 30 miles upstream of the Ripon compliance point during the summer 
months. 

 Salmonids migrate through area during late September though May. Neither 
salmon nor steelhead are typically located anywhere in the Stanislaus River 
downstream of Orange Blossom Bridge from June through August each year. 
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Species Stage Timing Geographic Location 

Fall-run Chinook salmon 

Adult Migration Late September - 
December Goodwin Dam to confluence 

Spawning October – December Goodwin Dam to Riverbank 

Egg Incubation October – March Goodwin Dam to Riverbank 

Mid December – May Goodwin Dam to Riverbank 
Juvenile Rearing 

June – mid December Goodwin Dam to Orange Blossom 
Bridge 

 

Juvenile 
Migration January – May Goodwin Dam to confluence 

    

Steelhead 

Adult Migration Late September - 
March Goodwin Dam to confluence 

Spawning December – March Goodwin Dam to Riverbank 

Egg Incubation December – July Goodwin Dam to Riverbank 

Juvenile Rearing Year-round Goodwin Dam to Riverbank 

 

Juvenile 
Migration February – May Goodwin Dam to confluence 
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Comments submitted to the SWRCB Water Quality Control Planning 
Workshop: Non-native Species and Predation 

 
 
Striped bass prey on juvenile Chinook. 
 

 Many studies have found that striped bass eat salmon (Shapovalov 1936, 
Stevens 1966, Thomas 1967, Pickard et al. 1982, Merz 1994, Gingras 
1997, Tucker et al. 1998).  

 Striped bass stomachs have been collected with juvenile Chinook 
composing up to 65% (by volume) of the total contents (Thomas 1967).  

 Waddell Creek stomach contents in April of 1935 found that large striped 
bass fed heavily on young salmon and trout (30.8% by number of 
occurrence) (Shapovalov 1936). 

 Eleven to 51% of the estimated salmon smolts in the Mokelumne River 
were lost to striped bass predation in the Woodbridge Dam afterbay in 
1993. Chinook were 24% (by volume) of juvenile bass stomach content in 
the spring in the Mokelumne River (Stevens 1966). 

 Below Red Bluff Diversion Dam juvenile salmon outweighed other food 
types in striped bass stomach samples by a three to one margin (Tucker et 
al. 1998). 

 Almost any fish occurring in the same habitat as striped bass will appear 
in the bass diet (Moyle 2002). 

 There are roughly 1 million adult striped bass in the Delta and their 
abundance remains relatively high despite curtailment of a stocking 
program in 1992 (CDFG 2009).  

 Recent concerns about the survival of endangered winter-run Chinook 
salmon in the Sacramento River have focused on the impacts of striped 
bass predation on outmigrants and the effects of striped bass population 
enhancement on winter-run Chinook population viability (Lindley and 
Mohr 1999). It was estimated that at a population of 765,000 striped bass 
adults, 6% of Sacramento River winter Chinook salmon outmigrants 
would be eaten each year (Lindley and Mohr 1999, 2003). 

 
 
Striped bass in the San Joaquin River and South Delta prey on juvenile Chinook to such 
an extent that they significantly reduce the number of Chinook returning to the San 
Joaquin Basin. 
  

 High predation losses at the State Water Project (SWP) are particularly 
detrimental to San Joaquin Chinook salmon populations since over 50% of 
juvenile salmon from the San Joaquin travel through Old River on their 
way to the ocean, exposing them to predation at Clifton Court Forebay 
(CCF) and causing substantially reduced survival. 
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 Predation rates in CCF are as high as 66-99% of salmon smolts (Gingras 
1997; Buell 2003; Kimmerer and Brown 2006).  

 Striped bass are generally associated with the bulk of predation in CCF 
since their estimated populations have ranged between 30,000 and 
905,000 (Healey 1997; Cohen and Moyle 2004); however, studies indicate 
that six additional invasive predators occur in the CCF (i.e., white catfish, 
black crappie, largemouth bass, smallmouth bass, spotted bass, redeye 
bass) with white catfish being the most numerous, having estimated 
populations of 67,000 to 246,000 (Kano 1990).  

 Yoshiyama et al. (1998) noted that “[S]uch heavy predation, if it extends 
over large portions of the Delta and lower rivers, may call into question 
current plans to restore striped bass to the high population levels of 
previous decades, particularly if the numerical restoration goal for striped 
bass (2.5 to 3 million adults; USFWS 1995; CALFED 1997) is more than 
double the number of all naturally produced Central Valley Chinook 
salmon (990,000 adults, all runs combined; USFWS 1995).” 

 In 2005, Hanson conducted a pilot investigation of predation on 
acoustically tagged steelhead ranging from 221-275mm, and estimated 
that 22 of 30 (73%) were preyed upon. 

 Nobriga and Feyrer (2007) state: “Striped bass likely remains the most 
significant predator of Chinook salmon, Oncorhyncus tschawytscha 
(Lindley and Mohr 2003), and threatened Delta smelt, Hypomesus 
transpacificus (Stevens 1966), due to its ubiquitous distribution in the 
Estuary and its tendency to aggregate around water diversion structures 
where these fishes are frequently entrained (Brown et al. 1996).”  
 

 
Recent San Joaquin Basin VAMP studies support high predation rates by striped bass on 
Chinook salmon in the lower San Joaquin River and South Delta. 
 

 In 2006 and 2007, the first two years of an acoustic tag monitoring study 
were conducted to evaluate survival of salmon smolts emigrating from the 
San Joaquin River through the Delta (SJRGA 2008).  

o In 2006, results indicated that without the, “Head of Old River 
Barrier in place and during high-flow conditions many (half or 
more) of the acoustic-tagged fish, released near Mossdale, 
migrated into Old River.” 

o In 2007, a total of 970 juvenile salmon were tagged with acoustic 
transmitters and were detected by a combination of receivers:   

 Mobile tracking found that 20% of released fish (n=192) 
were potentially consumed by predators at three “hotspots” 
located near Stockton Treatment Plant (n=116), just 
upstream of the Tracy Fish Facility trashracks (n=57), and 
at the head of Old River flow split downstream of Mossdale 
(n=19).  
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 Stationary detections indicate an average 45% loss, 
potentially attributable to predation, which does not 
account for losses at the largest “hotspot” at Stockton 
Treatment Plant, nor in the greater Delta past Stockton 
and Hwy 4.  

 
 
Significant predation losses are also occurring in the San Joaquin Basin tributaries due to 
non-native predators. 
 
 

 Radio tracking studies conducted during May and June of 1998 and 1999 
(Demko and others 1998; FISHBIO unpublished data) suggest that the 
survival of large naturally produced and hatchery juveniles, 105 to 150 
mm fork length, was less than 10% in the Stanislaus River downstream of 
the Orange Blossom Bridge (Demko and others 1998). 

 Individual based, spatially explicit model – Piscivores consume an 
estimated 13-57% of fall-run Chinook in Tuolumne River (Jager et al. 
1997). 

 Significant numbers of striped bass migrate into the Stanislaus River each 
spring and are thought to prey heavily on outmigrating Chinook smolts. 

 
 
The overwhelming majority of predation on juvenile Chinook is the result of non-native 
predators that were intentionally stocked by CDFG, and whose abundance can be reduced 
to minimize the impacts on Chinook. 
 

 Most of the non-native fish species (69%) in California, including major 
predators, were intentionally stocked by CDFG for recreation and 
consumption beginning in the 1870’s. All of the top predators responsible 
for preying on native fish are currently managed to maintain or increase 
their abundance. Historically, the Delta consisted of approximately 29 
native fish species, none of which were significant predators. Today, 12 of 
these original species are either eliminated from the Delta or threatened 
with extinction, and the Delta and lower tributaries are full of large non-
native predators such as striped bass that feed “voraciously” throughout 
long annual freshwater stays. (McGinnis 2006) 

 
o Lee (2000) found a remarkable increase in the number of black 

bass tournaments and angler effort devoted to catching bass in the 
Delta over the last 15 years.  
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o According to Nobriga and Feyrer (2007), “largemouth bass likely 
have the highest per capita impact on nearshore fishes, including 
native fishes,” and concludes that “shallow water piscivores are 
widespread in the Delta and generally respond in a density-
dependent manner to seasonal changes in prey availability.” 
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o “In recent years, both spotted bass (Micropterus punctulatus) and 
redeye bass (M. coosae) have invaded the Delta. While their 
impact in the Delta has not yet been determined, the redeye bass 
has devastated the native fish fauna of the Cosumnes River basin, a 
Delta tributary” (Moyle et al. 2003 as cited by Cohen and Moyle 
2004).  

o Black crappie were responsible for a high level of predation during 
a 1966/67 CDFG study. As many as 87 recognizable fish were 
removed from the stomach of one crappie, and counts of 40 to 50 
were common. Most of the fish were undigested, hence not in the 
stomachs for very long. Therefore, an individual crappie could 
presumably eat several times the observed number in one day, 
perhaps 100 or 150 fish. The average numbers for striped bass 
could be 200 to 300 fish, on the conservative side. 
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The largest and most abundant predator in the Delta. 
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Technical Report on the Implementation and Monitoring of the San Joaquin 
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Comments submitted to the SWRCB Water Quality Control Planning 
Workshop: Climate Change 

 
 
Expected changes in precipitation and flow: higher variability and altered timing 
 

 Inflows to Delta will change in timing, magnitude and duration (Mount et al. 
2006) 

 Interannual variation will increase (Mount et al. 2006) 
 Reduced spring and summer inflows to Delta (Mount et al. 2006) 
 Proportion of precipitation as snow vs. rain will change, causing peak runoff 

timing to shift toward winter (Dettinger et al., 2004; Hayhoe et al., 2004). 
 
 
Changing precipitation, temperature, and sea level influence water quality and habitat 
 

 Precipitation: 
o Average precipitation will slightly decrease according to most models 

(Dettinger 2005) 
o Winter extreme precipitation events likely increase in magnitude and 

frequency (Kim (2005) 
 Temperature:  

o Models project warming (Knowles and Cayan 2002, Dettinger 2005, 
Mount et al. 2006, Christensen et al. 2007, Baxter et al. 2008)  

o July water temperatures of 21-24°C in upper estuary are already high for 
delta smelt (Baxter et al. 2008) 

o Delta smelt lethal temperature limit about 25°C (Swanson et al. 2000).  
 Sea Level Rise:  

o Expected sea level rise by 2100 = 0.7-1.0 m (28-39 in.), conservative 
estimates  (Mount 2007)  

o Increasing saline intrusion pushes distributions upstream, effectively 
reducing available habitat for less tolerant species (Baxter et al. 2008) 

 Failure to meet quality standards from SJR inflows likely will increase under 
current climate change scenarios (Van Rheenan et al. 2004)  

 SJR (San Joaquin River) inflows of poor quality linked with dry years (Mount et 
al. 2006) 

 Low inflows increase salinity and influence of tides on circulation, making it 
harder to meet X2 standards (Mount et al. 2006) 

 2090 projections for Sacramento-San Joaquin watershed (Knowles and Cayan 
2002):  

o Temperature increase of 2.1˚ C 
o Lose half of average April snowpack 
o Spring runoff reduced by 20% (5.6 km3) 

1
 

San Joaquin River Group 
 

o Increased winter flood peaks 
o Salinity increased in spring/summer up to 9 psu 
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 Long-term and negative impact on pelagic habitat expected (Baxter et al. 2008).  
 Key data need: level of impact on water quality from reduced spring and summer 

inflows (Mount et al. 2006) 
 

 
Climate change and associated impacts influence reproduction and recovery 
 

 Reproduction of pelagic fish is often linked with historic runoff patterns, and is 
impeded by changes in hydrographs (Moyle 2002). 

 Water temperature increases of only 2
o
C have substantial impacts on spawning 

and recruitment, especially for Delta smelt (Bennett 2005) 
 Estimates of population viability from a “mechanistic” PVA (pop. viability 

analysis) were highly influenced by assumptions of future climate conditions, and 
increasing juvenile carrying capacity is important for recovery of Chinook (Zabel 
et al. 2006) 

 Populations with distinctive habitats respond differently to climate variability 
(Crozier et al. 2008) 

 Risk of extinction for anadromous fishes is increased from climate change 
impacts on freshwater stages (Crozier et al. 2008) 

 Unusual coastal conditions (low upwelling, warm sea surface temperature, low 
prey densities) in 2005-2006 caused low survival of 2004-2005 Sacramento fall 
run Chinook broods (sea birds with similar diet had low reproduction too)  but 
poor freshwater conditions exacerbate declines when ocean survival is low 
(Lawson 1993) 

 Interannaul abundance variations influenced by climate variability (Lindley et al. 
2009) 

 Increasing climate variability enhances variation in abundance of Sacramento fall 
run Chinook and other coastal stocks (Lindley et al. 2009) 

 Potential increased intensity and frequency of rare events (Christianson et al. 
2007) and more variability in ocean conditions (Lindley et al. 2009) 

 Drop in spawner numbers linked with oceanic regime shifts of 1976-1977 and 
1989-1990, and listed Evolutionary Significant Units (ESUs) (if include Central 
Valley fall run) declined more than non-listed ESUs across the regime boundaries 
(Tolimieri and Levin 2004) 

 Sub-units of the same species react differently to long-term climate changes, 
which are important for Chinook population dynamics (Tolimieri and Levin 2004) 

 
 
Adaptation and mitigation strategies needed immediately 
 

 Current assemblage of populations is more vulnerable to climatic variation 
because of reduced life history diversity caused by simplified habitat (Lindley et 
al. 2009) 
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 Freshwater temperature and flow influenced by same factors as ocean variability 
and combined they increase potential for extremes (lows and highs) in 
escapement numbers (Lindley et al. 2009) 

 Improving/maintaining diversity of habitats important for improving resiliency of 
populations facing climate change impacts (Crozier et al. 2008) 

  “The most comprehensive of the mitigation alternatives examined satisfied only 
87-96% of environmental targets in the Sacramento system, and less than 80% in 
the San Joaquin system. It is evident that demand modification and system 
infrastructure improvements will be required to account for the volumetric and 
temporal shifts in flows predicted to occur with future climates in the Sacramento-
San Joaquin River basins.” (Van Rheenen et al. 2004) 

 

cean conditions are highly variable and influential for salmonids
 
O   
 
The fate of salmon once they enter the ocean is difficult to determine and further research 
is needed. Salmon face highly variable conditions in the ocean including predation, 
temperature, salinity, currents, food availability and upwelling. 

 Inter-annual variation in salmon abundance, growth and survival is substantial 
and could be influenced by alterations in habitat caused by climatic shifts at 
regional and local scales (NPAFC 2005) 

 The climactic factors that impact marine fish production are showing increasing 
variation in timing, frequency, and amplitude (NPAFC 2005) 

 The size of mature coho and Chinook salmon from Washington, Oregon and 
California is negatively affected by El-Nino-like events and their growth 
trajectory is set after the first ocean winter (Wells et al. 2006). 

 1-year-ahead forecasts were highly predictive of changes in ocean survival of 
Snake River Chinook based on indices of coastal upwelling (Scheurrell and 
Williams 2005) 

 The greatest rates of growth and energy accumulation for Chinook salmon occur 
in the first one to three months after ocean entry. Conditions when Chinook 
salmon entered the ocean in 2005 and 2006 were unfavorable to growth and 
survival. Indices suggest that conditions in these years were worse than all others 
except the El Niño years (1982-83, 1992-93, 1999)   (MacFarlane et al. 2008). 

 
 Fall-run Central Valley Chinook: Composed 90% of the total Chinook caught in 

August north of Cape Blanco, OR and 20% of all Chinook caught south of Cape 
Blanco. They were associated with cooler temperatures, higher salinities, higher 
chlorophyll-a concentrations, and shallower depths. (Brodeur et al. 2004) 

o 1983 El Niño had apparent impact in Chinook size and fecundity 
(Wells et al. 2006).  

o More likely to go north, compared to winter-run, and may go as far 
as British Columbia. (Williams 2006) 
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o 1998 best growth for juveniles, even though unusually warm year, 
because upwelling was strong and high runoff from Central Valley 
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rivers added nutrients to the waters in the Gulf of the Farallones 
making for high food production. Ocean conditions in the Gulf are 
likely most important. (Williams 2006) 

o Estimated average survival from smolt to adult is 3.1% (Quinn 
2005) 

o Calm periods between periods of wind can improve coastal 
productivity, because Ekman transport and persistent northwest 
winds move upwelled water away from the coast before nutrients 
have time to move up the food web (Chavez et al. 2002) 
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