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The utilization of tidal marshes 
(etc.) by fishes of the upper San 

Francisco Estuary 

Most photo credits go to Rene Reyes 
http://www.usbr.gov/mp/TFFIP/photos/fish/ReyesFishGallery.html 



Fish habitat in Bay-Delta tidal marshes etc. 



1 . T I D A L  M A R S H E S  A N D  W E T L A N D S  W I L L  
P R O D U C E  F I S H  A N D  W I L D L I F E  
B E N E F I T S  
 

2 . B I V A L V E  G R A Z I N G  –  K N O W N  P R O B L E M  
–  W H A T ’ S  T H E  S O L U T I O N ?  
 

3 . W E  C A N N O T  G U E S S  W H A T  E M E R G E N T  
O U T C O M E S  M A Y  S T E M  F R O M  A  L O T  O F  
R E S T O R A T I O N  
 

Key science certainties for tidal 
wetland/marsh restoration 



 

FUNDAMENTALS OF FISH HABITAT  

(KNOWN –  NEEDS SYNTHESIS)  

 

FRESHWATER FLOW REGIME  

(POTENTIALLY PROFOUND PROBLEM –  
NEEDS RESEARCH)  

Key Points 



Fish habitat emerges from an interaction of water quality and 
submerged landscape features 

Figures from Peterson (2003) Reviews in Fisheries Science; Walters and Juanes (1993) CJFAS 



Dynamic habitat: salinity 

Figure from Kimmerer (2004; SFEWS) 
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Channel order 

Stationary marsh habitat: channel order 

Data from Visintainer, Bollens & Simenstad (2006; MEPS) 



HUMOR ME WITH A THOUGHT 
EXPERIMENT  

Freshwater flow regime 

https://www.google.com/search?hl=en&site=imghp&tbm=isch&source=hp&biw=1920&bih=1056&q=thought+experiment&oq=thought+experiment&gs_l=img.3..0j0i5l2j0i24l7.825.3716.0.3854.18.17.0.1.1.0.198.1398.15j1.16.0....0...1ac.1.53.img..1.17.1
399.peSsk8-ZwBc#hl=en&tbm=isch&q=thinking+fish&facrc=_&imgdii=_&imgrc=sTt0XSiAJbvJXM%253A%3BUB0sz75xztENcM%3Bhttp%253A%252F%252Fwww.dmconfidential.com%252Fwp-content%252Fuploads%252FConfused-
fish.jpg%3Bhttp%253A%252F%252Fwww.dmconfidential.com%252Fwhich-social-networks-should-your-business-be-using%252F%3B640%3B640 



Summary of long-term trends in the estuary flow regime 

Figure: Cloern and Jassby (2012); concept Moyle and Bennett (2008) 



Dynamic habitat: temperature 

Sources: Meng and Matern (2001); Feyrer (2004); Sommer et al. (2004) 
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Stationary marsh habitat: open water interface 

Figure from Grimaldo, Miller, Peregrin, & Hymanson (2012; SFEWS) 



Thought experiment 

 Conceptual model 

 R = aSe-BS 

 “a” and “b” are functions of flow 

 A wee bit of extra density dependent „intraguild predation‟ 
(always ≤ 2% per capita; per Baerwald et al. 2012) 

 

 Application 

 “Native fish” = Apr-May Delta outflow (1956-2013) 

 “Non-native fish” = Jun-Jul Delta inflow (1956-2013) 
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Thought experiment: raw result 

1956-1983 = 3.49 
 
1984-2013 = 4.42 



1 . SYNTHESIZE FISH-HA BITAT INFORMATION 

 

2 . BROA DER THINKING A ND RESEA RCH INTO 
“ FISH -FLOW” RELA TIONSHIPS  

 

 

What can we do? 
What should we do? 

Also…research clam control! 


