
Can Skin Lesion Development and 
Inflammation be Correlated to 

Climate or Diet Variation  
(temperature, humidity, age of grain,  

browse offered, etc.) 

Presented by Jennifer MacNaughton 

Busch Gardens Tampa – Senior I Animal Care Specialist 



• 2.1 Black Rhinos at Busch Gardens 
• Jody (26 yrs) is currently housed with 1.0 “Chai” (20 yrs) 

• Chai had similar sores not long after arriving in 
1999, but after a few years they resolved and have 
never returned.  

• 1.0 “Forrest” is Jody’s grandson (14 yrs) 
• He has never developed the sores 

• Previous black rhinos at BG never developed the sores 
• Busch Gardens Tampa is located in Florida – wet and 

warm climate  
 

 
 

 
 
 

Forrest 

Chai 
Busch Gardens Black Rhinos 

Jody 



• Born 1989 
• 1st calf 1994 
• Sores first noted in medical records in 1996 
• 2nd calf 1998 
• Sores began to be consistently recorded in September 2010 (3 sore sites) 
• By  March of 2015 she had 13 recorded sore sites (not all active at same time) 



Sore Evaluation 
 

• Sores are based on severity, from 0 – 5 
 

• 0 = no activity, 5 = sore open, bloody and weepy, usually attracting flies. 
 

• Sores value is based off of visual observations 
 

 
 

          0                    1           2                    3               4      5 

• Values are gathered on a weekly basis, though occasionally, due to 
behavioral  or animal dynamics issues, values or photos are not always 
possible. 

• Consistent monitoring began with a vet request for pictures of the sores to 
track their development and severity. After several years of pictures I went 
back and established the 0 – 5 scale.  

 



   Signs 

• Inflammation 

• Raw/Bloody 

• Excess Fluid/Moisture 

• Weeping 

• Attracts flies 

• Causes irritation to Jody 

• De-pigmentation/scarring 



Size of Sores 

• The greatest severity of 
each sore seems to reach 
a static max size; there is 
a locality to the sores.  
 

• Individual sores have not 
“grown” or spread 
linearly over time. 



• The sores seem to cause her discomfort  
 
• She will “itch” them on rocks and logs, 

often stretching into almost “yoga” like 
poses to reach the sores  
 

• This can aggravate the sores by breaking 
more of the skin open 

 



Clay Application 

• Helps reduce inflammation and reduce the severity of the sores 
 

• Gives some relief to the irritation it causes her 
 

• Helps keep out flies 
 

• Clay is by far the most effective treatment we’ve tried: 
• Other treatments – trypzyme, fly ointment, triple antibiotic 

ointment, betadine scrub, nolvasan rinse, honey, cold laser  



The Data – Sore Values 

• Rear right leg   
• Stomach   
• Rear left leg   
• Inner rear right   
• Left hip   
• Right shoulder   
• Left shoulder   
• Right hip   
• Inner rear left   
• Right elbow   
• Left wrist   
• Right armpit   
• Right wrist   

 
• Sum value of sores 
• Mean score 
• # active sites 
• Adjusted mean- 8 sites 
• # of sites total 
• Severity of active sites 

(Bolded used for correlations) 
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Individual Sore Data 
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• Individual sores flare up and resolve at different times. 
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Last 5 sores to develop 

Observations -  
• Sores don’t seem to affect each other 
• Sores can go a year between flare-ups 
• Sores can take weeks to reach a 5 or can flare up to 5 in a week 
• Sores do not always drop down to a 0 before flaring up again 
• The original 3 sores – backside of both legs and stomach – flare up the most often and for the longest 
• Do I continue to count sore sites that haven’t flared up in 2 years?  
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What factors were compared to the sore values? 

• Climate 

• Browse 

• Grain 

• Clay application 

 

• The purpose of this study was to look at possible external factors. 

 



The Data – Climate 

• Temp high 

• Temp low 

• Temp avg 

• Dew point avg 

• Humidity high 

• Humidity low 

• Humidity avg 

• Wind speed avg 

• Wind gusts (max) 

• Bar pressure high 

• Bar pressure low 

• Precipitation 

Weather data was pulled 
from a station within ½ mile 
of the park. 
 
(Bolded used for correlations) 
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• Oak 
• Ginger 
• Mulberry 
• Paper mulberry 
• Palm fronds 
• Australian pine 
• Banana leaves 
• Elm 
• Tipuana 
• Sea grape 
• False acacia 
• Sweet gum 
• Bamboo 
• Reed grass 
• H.K. Orchid 
• Sea hibiscus 

 
• Weekly total 

The Data – Browse 

(Bolded used for correlations) 
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• Florida climate allows us access to browse year round 

• Oak and palm fronds are the most often fed 

• These numbers are for browse offered 

• Most browse is offered the same day it is trimmed 



The Data – Grain, Meds, other 

• Benadryl 

• Fatty acid 

• Vitamin E 

• Treated sores with 

clay 

• Cold laser 

• Moves (within BG) 

• Dumped grain 

• Possible breeding 

 

(Bolded used for correlations) 
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The Data – Putting it All Together 

The Sores 
• # active sites 
• Adjusted mean - 8 sites 
• Severity of active sites 
• Mean score 
• Rear right leg   
• Stomach   
• Rear left leg   

Climate 
• Temp high 
• Temp low 
• Temp avg 
• Humidity avg 
• Humidity low 
• Wind speed avg 
• Wind gusts (max) 
• Bar pressure high 
• Precipitation 

 
Browse 
• Oak 
• Palm fronds 
• Weekly total 

 
• Age of Grain 
• Clay on sores 
 



Correlation Values 
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• 0.0 value = no 
correlation 
 

• 1.0 value = perfect 
positive correlation 
 

• -1.0 value = perfect 
negative (inverse) 
correlation 
 

• Values above 0.25 
are highlighted 
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What if there is a lag in sore response to weather or browse? 



Conclusion 

• There were no strong correlations 

• Strongest correlations were seen between clay on sores and their values – which is to be 

expected. 

• There seemed to be a slight correlation between severity of sores and temperature 

suggesting that, while temp may not have triggered the sores, when the temperature rose 

the sores worsened.  

• Correlations actually decreased when sores shifted forward to represent possible delayed 

effects of weather value  sore value 

• If there is a correlation, it is an immediate effect/quick response time for the sores 

 
 

 



Margin of Error 

• Correlation does not equal causation, so- 

• Flies? (are definitely more active in the warmer months) 

• Seasonal variation in grain ingredients on the production side? 

• Missing Data? - Browse, age of grain and clay application values are dependent on 

reliability of zoo keeper recordkeeping. 

• She may not choose to eat the browse or grain that is offered  

• Clay application does seem to help reduce the sores, so their severity values may be 

artificially manipulated by the treatment.  

What to change/try for the future. 

• Future factors to monitor 

• Actual amount of grain consumed (currently only new shipments are recorded); She 

tends to eat newer grain better, so there is already a potential consumption 

component. 

• Removal of specific browse for a period of time 

• Analyze the clay; put clay on sores every day for a period of time  



Questions? 


