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Introduction  

 

Avian botulism is a neurological disease caused by ingestion of a toxin produced by the 

bacterium Clostridium botulinum.  Waterfowl and shorebirds are usually the most heavily 

affected and are more susceptible to avian botulism infection.  Symptoms include inability to fly 

followed by paralysis of the legs.  As the disease progresses the inner eyelid and neck muscles 

are also paralyzed.  Affected birds often drown as they are no longer able to hold their heads 

out of the water (Rocke and Friend 1999).  Losses of waterfowl to avian botulism vary from year 

to year but can reach tens of thousands of birds and historically have reached hundreds of 

thousands (Hunter 1971, Woodin 1987).  Environmental conditions that are favorable for C. 

botulinum growth and multiplication can increase the chances of an avian botulism outbreak.  

These conditions can include warm, shallow water, fluctuating water levels, high ambient 

temperatures, presence of vertebrate and invertebrate carcasses, high nutrient levels, and 

rotting vegetation.  Early detection of the disease and removal of any carcasses found in the 

area can minimize outbreaks of avian botulism (Rocke and Friend 1999).  

 

From June to November 2011 staff and volunteers of the San Francisco Bay Bird Observatory 

(SFBBO) monitored Artesian and Alviso Sloughs for the presence of avian botulism. The study 

areas are tidal with fresh to brackish water.  Artesian Slough also receives freshwater effluent 

from the San Jose/Santa Clara Water Pollution Control Plant (SJ/SC WPCP).  The SJ/SC WPCP is a 

wastewater treatment facility that utilizes primary, secondary and advanced treatment on 

influent wastewater before discharging freshwater effluent into Artesian Slough. We conducted 

this study under contract from the City of San Jose for the SJ/SC WPCP as part of a long term 

monitoring program that began in 1982.  

 

Methods  
 

A total of 24 surveys of Artesian Slough were conducted by boat and 22 surveys of Alviso Slough 

were conducted by vehicle between 20 June and 22 November 2011.  Survey areas were 

divided into fixed sections that aid in inter-annual data comparisons (Figures 1 & 2). 

 

Dead and diseased wildlife were collected whenever possible to prevent the spread of avian 

disease and to reduce the severity of a potential botulism outbreak.  Dead vertebrates were 

kept frozen at SFBBO while waiting for proper disposal at a licensed facility (Koefran Services, 

Sacramento, California).  Sick and injured wildlife that could be captured were given first aid 

and transported to a licensed wildlife rehabilitation facility, the Wildlife Center of Silicon Valley 

(WCSV). 
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For each animal collected, captured, or seen during surveys the date, section where found, 

species, age, and sex (if possible) were recorded. 

 

Results 

 

Alviso Slough 
Between 20 June and 22 November 2011 we did not find any dead, sick, or injured birds within 
the survey area of Alviso Slough (Table 1). 
 

Artesian Slough 

Between 20 June and 22 November 2011 we found a total of eight dead, one injured, and five 

sick birds within the survey area of Artesian Slough (Table 2).  All of the dead birds observed 

were collected and stored for proper disposal.  One of the sick birds observed could not be 

captured.  The other five sick and injured birds observed were captured and taken to WCSV.  

One bird died of natural causes and the other four remain at the rehabilitation center and are 

yet to be released.  None of the sick birds taken to WCSV were diagnosed with botulism. 

 

Discussion 

 

There was no evidence of a botulism outbreak at Alviso Slough or Artesian Slough in 2011.  We 

suspect the decrease in sick and dead birds within the Alviso Slough survey area is due to the 

absence of the California Gull colony at pond A6.  We did not see signs of a botulism outbreak 

along Artesian Slough as only eight dead birds were collected throughout the duration of the six 

month survey window and none of the five sick birds collected were diagnosed with botulism.   

 

We suggest continued monitoring during warm weather when many shorebirds or waterfowl 

are likely to use the area and there is the potential for an avian botulism outbreak (Rocke and 

Friend 1999). 
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Figure 1.  Locations of all sections along Artesian Slough (1-6) and Coyote Creek (7-9) monitored for 

avian botulism for SJ/SC WPCP, June-November 2011.  Also indicated: SJ/SC WPCP biosolids ponds and 

the Coyote Creek Lagoon owned by the Don Edwards San Francisco Bay National Wildlife Refuge.  
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Figure 2.  Area of Alviso Slough monitored for avian botulism for SJ/SC WPCP, June-November 2011.  

Guadalupe Slough is located south of the contracted study area and is monitored by SFBBO for the City 

of Sunnyvale. 
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Table 1.  Surveys of Alviso Slough (by vehicle) in 2011 and associated dead, sick, and injured birds seen.  
Causes of sickness, injury or death were unknown unless otherwise stated. 
 

Date Month Species Age # Dead # Sick # Injured Condition 

20 June None      

28 June None      

7 July None      

11 July None      

22 July None      

3 August None      

10 August None      

24 August None      

2 September None      

8 September None      

12 September None      

20 September None      

28 September None      

30 September None      

3 October None      

13 October None      

19 October None      

28 October None      

3 November None      

8 November None      

14 November None      

22 November None      
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Table 2.  Survey of Artesian Slough (by boat) in 2011 and associated dead, sick, and injured birds seen.  
Causes of sickness, injury or death were unknown unless otherwise stated. 
 

Date Month Species Age # Dead # Sick # Injured Condition 

20 June None      

27 June None      

6 July California Gull Adult 0 1 0 Lethargic, could not 

fly; captured 

11 July None      

18 July California Gull Adult 0 1 0 Lethargic; bird flew 

out of net—not 

captured 

25 July None      

1 August None      

8 August None      

23 August American 

White Pelican 

Adult 1 0 0 Bird found on the boat 

ramp; collected 

29 August California Gull Juvenile 1 2 0 Both sick birds 

emaciated, could not 

fly; both captured.  1 

dead juvenile 

collected 

8 September None      

12 September None      

20 September Double-

crested 

Cormorant 

Adult 1 0 0 Remains collected 

from boat ramp 

26 September Western Gull Juvenile 0 1 0 Sitting very low in 

water, could not fly; 

captured 

26 September California Gull Juvenile 1 0 0 Collected from slough 

26 September Gadwall Adult 1 0 0 Collected from slough 

30 September None      

3 October None      

7 October None      

10 October Western Gull Juvenile 1 0 0 Collected from slough 

21 October None      

27 October Gadwall Adult 1 0 0 Collected from slough 

3 November None      

8 November None      
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Table 2.  Continued 
 

Date Month Species Age # Dead # Sick # Injured Condition 

14 November None      

22 November Northern 
Shoveler 

A 1 0 0 Adult female, 
collected. 

22 November Herring Gull A 0 0 1 Open wound on 
behind left wing; 
captured. 

 
 
Table 3.  Fate of captured birds found in Artesian Slough, 2011. 
 

 Fate at Rehab 

  

Dead 

 

Sick 

Botulism 

Diagnosed 

 

Injured 

Brought 

to Rehab 

 

Dead 

 

Released 

Not Yet 

Released 

California Gull 

 

2 4 0 0 3 1 0 2 

 

Western Gull 

 

1 1 0 0 1 0 0 1 

American White 

Pelican 

1 0 0 0 0 0 0 0 

Double-crested 

Cormorant 

1 0 0 0 0 0 0 0 

Gadwall 

 

2 0 0 0 0 0 0 0 

Northern 

Shoveler 

 

1 0 0 0 0 0 0 0 

Herring Gull 

 

0 0 0 1 1 0 0 1 

Other 

 

0 0 0 0 0 0 0 0 

Total 8 5 0 1 5 1 0 4 
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