
 
  DATASET SUMMARY

 
  BODY CONDITION OF SAN FRANCISCO AND MONTEREY GRAY WHALES

 
  STUDY OVERVIEW

 
The body condition of gray whales was evaluated using lateral imagery collected from the public and  
dedicated survey effort February-August during the years of 2018-2025. Two sets of photographs were  
examined, including images taken from the Monterey Peninsula area and images collected from within San 
Francisco Bay. The timeframe examined was associated with elevated mortality of gray whales along the 
North American West Coast and the official declaration of an Unusual Mortality Event. Photo-identification 
of gray whales confirmed the number of unique individuals by year and survey effort.

 
  BODY CONDITION SCORING METHODS

 
Body condition was estimated by visually assessing the relative quantity of subcutaneous fat in 
three body regions: post-cranial, scapular, and flank regions. Scores were assigned as Poor (1), 
Fair (2), or Good (3) following methods adapted from Bradford et al. (2012) and Pettis et al. (2004). 
Depressions in the post cranial and flank areas (blue arrows) and a more pronounced scapular 
are indicative of declining body condition. 

Multiple reviewers were used to score photographs. The primary reviewers demonstrated fair to 
good agreement (linear weighted Cohen’s kappa coefficient = 0.461, p < 0.001); Secondary  
reviewer agreement with the primary reviewer was fair to poor. The mode of all reviewer scores 
was used to determine a final body condition score for each photograph. In 98% of scored  
photographs, 2 or more reviewers agreed on the score. Photographs where agreement was not 
achieved were discarded. 

Photographs were composited over varying temporal periods to provide more robust estimates 
of body condition.

 
  KEY TAKEAWAYS

  • A geographic comparison of whales photographed during the years 2018-2025 revealed clear differences      
    in body condition between whales observed off the Monterey Peninsula, an area of known migration  
    presence, and whales observed within San Francisco Bay, a previously uncommon area to observe gray  
    whales.  
 
  • Gray whale body condition observed within San Francisco during this time period was generally poor to  
    fair, a possible indication of malnutrition. 

  • Gray whales observed inside San Francisco were statistically more likely to be found in poor condition 
    than whales observed off the Monterey Peninsula. Observations of gray whales inside San Francisco also  
    trended similarly to strandings along the U.S. West Coast, both annually and seasonally.
 
  • Observations of gray whales inside San Francisco also trended similarly to strandings along the U.S.  
    West Coast, both annually and seasonally.

 
  CONCLUSIONS

The abrupt and seasonal influx of gray whales in poor body condition to San Francisco Bay coincident with 
the northbound migration and periods of generally elevated mortality suggests that these whales enter the 
bay when they are in a physiologically reduced state. Body condition scores inside San Francisco Bay  
were low across years, months, and stranding trends. Northbound gray whales observed off the Monterey 
Peninsula provide a reference group and were more likely to be observed in fair to good body condition, 
demonstrating variability in the body condition of gray whales during this time period. Behavior observed  
in San Francisco Bay that was consistent with foraging provides one plausible explanation: whales with  
reduced body condition may detour from the migration to replenish fat stores. 
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Anecdotal reports from the public and eco-tourism operators of behavior along the migration route that was 
consistent with foraging suggests that gray whales may seasonally inhabit other, less frequently observed 
areas as well. A more comprehensive understanding of the health of gray whales during migration and the 
relationship to behavior will be necessary toward creating effective management strategies for this species 
in a changing climate. 

Additional study is needed to corroborate field techniques used to assess the body condition of gray 
whales with other health markers of both live and dead whales. 

Monterey Bay will provide valuable opportunities for vessel and shore-based surveys informed by  
regular community monitoring to evaluate trends in migratory behavior that are reflective of the general,  
migrating population. 


