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that because of the severe modifications imposed on shoreline habitats of San 
Francisco Bay over the past 150 years, it was likely that any species that was 
dependent on marsh habitats had suffered dramatic declines. Many of the same factors 
that have caused other marsh dependent species, such as the California clapper rail, 
salt marsh harvest mouse and soft bird's beak to be classified as "threatened" or 
"endangered," must also negatively influence the black rail population. Several other 
species, such as the salt marsh common yellowthroat, Suisun song sparrow and San 
Pablo song sparrow are candidates for the endangered species list. 
  
In mid-1980's the Marin Audubon Society and the California Department of Fish and 
Game funded a few small studies to help us address some questions key to 
conservation biology. How many black rails reside in the San Francisco Bay estuary? 
Where exactly are they? What are their habitat requirements? 

From 1986-1988 we surveyed 78 discrete marshes in the Delta, Suisun Marsh, San 
Pablo Bay, Central Bay and South Bay during the breeding season (March-June). 
Because the birds are so covert, we played tape recordings of their vocalizations - an 
emphatic, cricket-like "kic-kik-kerr," or a mechanical "grrring" sound - to elicit responses. 
Estimating numbers of birds by sound presents many confounding problems and it is 
difficult to come up with an exact number of birds present. But, we did derive an index to 
estimate relative abundance among marshes. (We are still working on this thorny 
problem.) We discovered, to our surprise, that almost all territorial black rails were 
confined to the North Bay, with a majority in the San Pablo Bay system. The Suisun 
marshes also held a fair share of birds, but black rails were virtually absent as a 
breeding species in the Central and South bays. The one site where black rails were 
found within the South Bay was in the Don Edwards San Francisco Bay National 
Wildlife Refuge's large Dumbarton marsh. 

     
Having figured out where they were (and where they weren't), the next logical question 
was: What are the habitat characteristics of those marshes that support black rails and 
how do they differ from sites where the birds do not breed? 

  
Old records indicate that black rails formerly nested in the South Bay, as well as the 
coastal marshes of Southern California. But for all intents and purposes, they have 
disappeared as a breeding species. Black rails do occur in the South Bay during the 
winter months, however. For many years, birders have seen black rails clinging to 
emergent marsh vegetation at Palo Alto Baylands during the winter flood tides. Often 
the observers report that the rail is picked off by a hawk, heron or egret. We assume 
that most of these winter birds are juveniles that have dispersed to the South Bay after 
being reared in the North. If they don't survive into the breeding season because of high 
mortality (predation, drowning, or other factors) the South Bay would be regarded as a 
"population sink," an area where more birds die than survive. There is also a possibility 
that rails winter in the South Bay and breed in the North Bay. We have no evidence of 
this, however; another mystery yet to be solved.We think we understand why they don't 
breed in the South Bay: There is simply not enough habitat above mean higher high 
water. In the South Bay, subsidence has caused more and more marsh lands to 
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highway. Those few sites where the transition zone approximates natural conditions ( 
large tracts of marsh with adjacent wildlands like the Petaluma River marsh, the Suisun 
marshes, and Don Edwards San Francisco Bay National Wildlife Refuge) have become 
all the more valuable to the remaining populations of black rails. 

  
Under the auspices of the National Biological Survey we conducted a follow-up study in 
1996 to try to determine the stability of black rail populations at selected marshes. Our 
findings were mixed. We had similar to slightly higher detection rates in San Pablo Bay 
and Suisun marshes. However, none of the marshes that had been "empty" in the 
earlier study were colonized in the ensuing years. Some of the more isolated, outlying 
marshes showed declines. The population, therefore, appears to be stable at some of 
the "core" sites, but possibly declining at the margins. 

What threats do these remnant populations face? What does the future hold? The 
remnant tidal marshlands of San Francisco Bay occupy only 15% or less of their historic 
area, yet even in such diminished capacity encompass 90% of all remaining California 
tidal marshes. Besides direct loss of habitat, other threats that could potentially alter or 
degrade tidal wetlands include freshwater inflow diversions from the North Bay, 
progressive rises in sea level, and toxic agent contaminations that have been shown to 
have adverse biological effects on other birds in the estuary. Indeed, during the course 
of our studies several oil spills occurred in bayshore marshes in Suisun Bay. 

     
The trend in land-use policy around San Francisco Bay, and much of the rest of the 
country, is toward marsh restoration and wetland enhancement. As the pressures of 
urbanization and human economics inevitable increase, the habitat values of fully 
protected marshes will also increase. As wetlands are restored to their natural functions, 
the inclusion of a zone of transitional upland vegetation around the marsh periphery 
may insure that as rails colonize these new sites, they may be able to persist and 
maintain viable populations. 
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Observatory and Audubon Canyon Ranch and has his own consulting business, Avocet Research 
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