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Impetus for 
study:

Pre-approval due to assumed benefit
Limited studies  on vertebrates
Inevitable direct exposure

Generate solutions and system for exposure
Assess structural changes due to exposure
Evaluate dose-response relationships

Objectives

Common murre ventral contour feathers

Shaft (rachis)

Barbs

Barbules

Aftershaft

Hooklets

Feather anatomy

2009 Effects of Oil on Wildlife Conference



Sea otter pelt

Test solutions:
Plain Instant Ocean (IO)
IO + Prudhoe Bay crude oil 
(x 3)
IO + Corexit 9500 (x 3)
IO + both (x 3)

Solutions drawn from 
below surface

Methods:

Exposures:
100 numbered feathers
10 pelt swatches
200 rpm for 60 or 90 sec

Outcomes:
Feather geometry changes
Blinded observer

Orderliness
Foreign material observed

X-ray mapping

Methods:

~4.0 cm total 
length

Middle 
1 cm for light  
microscopy

Distal tip for 
electron 

microscopy

Angle of barb at shaft

Distance between 
barbs @ 400 um

Light microscopy, high concentration of oil + dispersant

Distance between barbules 
50 um from barbs

Feather morphometrics
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Disarray
4 = severe

3 = moderate
2 = mild
1 = none

Blinded Observer: Orderliness  

NaCl

NaMgSCl

CaSO4

Crystal ID by electron 
microprobe (& shape)
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Sodium (chloride)

Summary of findings
Dispersant exposure:

Immediate change in feather behavior
Significant geometric changes to feathers
Significant loss of orderliness
More foreign material observed crusted on feathers

No dose dependent effects noted at concentrations tested
No significant findings about otter pelt

Why?

Implications for dispersant 
use:

Potential exposure of larger numbers of animals due 
to dispersion into larger volume of water
May negatively impact waterproofing through 
alterations in functional geometry
Immediate loss of plumage/pelt aeration?

Even if rinsed in pristine water, would require 
extensive preening to restore

Further study needed to ID lower limits of 
concentrations where see effect
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Questions?
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