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Sea otters are the most vulnerable marine 

mammals to oil spills
ü No blubber, only air trapped in fur for insulation, nearshore 

feeder, high metabolic rate.

ü Several thousand at killed due to Exxon Valdez in 1989-90. 

ü Several otters killed Avila Beach, CA oil spill in 1992.

ü Ten have died in CA since 1994 due to natural seep and 

unidentified source small oil spills.

ü Otters a major part of OSPRôs original legislative mandate.

ü Almost all Alaska North Slope crude 

(one Exxon Valdez size tanker/ day) 

come through CA waters.

ü The USFWS Southern Sea Otter 

Recovery Plan identifies a large oil

spill as the most likely catastrophic

event threatening the CA population.



Washing sea otters during Exxon Valdez 

was controversial

ü Setting up facilities was costly and time 
consuming and central facilities required long 
transport.  Rehabilitation costs criticized.

ü It was hard to determine which were oiled and 
which were not (we have that pretty well solved 
now).

ü It took weeks for the water repellency of the 
hair coats of washed otters to recover and it 
was difficult to determine when and why that 
actually occurred.

ü High initial mortality rates during rehabilitation.

ü Some sea otters that were not heavily oiled 
died and had lesions that suggest hypothermia, 
hypoglycemia and shock, calling the whole 
washing and rehab. process into question.

ü High apparent post release mortality rates.

ü Many of the techniques used were based on 
clinical observation with many uncontrolled 
variables,  or based on very limited empirical or 
experimental information.

ü Can we do any better now ?



Our studies 2005-08, on captive 

ñunreleasableò research trained adult male 

southern sea otters at the MWVCRC.
ü Although Exxon Valdez washing and rehabilitation 

was stressful, inefficient and heavily criticized, until 
this study no efforts had been made to do empirical 
research on washing  sea otters (but, mink and river 
otters have been used as surrogates).

ü These studies initially used a reductionist approach. 
Each step in the process was first characterized and 
then optimized.  Initial steps (Trials 1-3) included 
anesthesia alone, and rinsing (at 80F and 90F). 

ü Then the optimized standardized wash procedures 
employed in a ñLatin Squareò research trial design, 
with only 1 variable, water type otters released into for 
recovery.

ü Hypothesis: Recovery in soft fresh water will decrease 
time required for hair shafts to realign and interlock 
and for the hair coat to recover its water repellancy 

ü Primary indicators of recovery included otter behavior, 
core body temperature and blood values, SQ temp., 
thermal and photo imaging.

ü Otters behavior and core body temperature were 
monitored on web cam video 24/7 during trials.  Otters 
were under constant immediate care for first 36 hours.  
Trials were considered over when all parameters back 
to normal. 



üStandardized methods of treatment:
ü Induction with .22 mg/kg fentanyl and .07 mg/kg midazolam, maintenance 

on 1% isoflourane.  Reverse in 2 hours with .66 mg/kg naltrexone   

ü Room temp 60-70F. Proximal 1/4 of otter not treated. 

ü Blood and other samples; wash front, back, front, back for total of 30 

minutes with 6% Dawn in 80F water.  

ü Rinse front, back, front, back (15 minutes per side) for total of 1 hour with 

soft water (4 gr. hardness) at 90F.

ü Reversal and recovery indoors for 1 hour, release into outdoor pool/pen.   

ü Trail 4: ambient temp (43-48F) sea water. Trail 5: warmed (60-65F) soft 

fresh water.  Trial 6: ambient (45-50F) soft fresh water. Trial 8 warmed (60-

64F) sea water.





Defining and monitoring the outcomes 

When have they recovered ? 

üWashing completely disrupts water repellency of 
coat (of the 3/4 washed otter) and they get cold.

üWhen they return to normal behavior patterns ? 

üWhen SQ temps return to normal patterns ?

üWhen IR thermographic images appear normal ?

üWhen weight loss or increased need for food to 
maintain weight returns to baseline ? 

üWhen they return to stabile core body 
temperature (metabolic rate) ?


