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In current rehabilitation culture -

Rehabilitators admit a variety of species as well as the 
occasional rare color morph



In current rehabilitation culture -

ÅRelease is typically discouraged for 
individuals of atypical color morphs

ÅIncreased risk of predation is primary 
concern

ÅIs this a VALID concern??

ÅWhat do we know based on current 
published data??



In current rehabilitation culture -

Does this concern justify life in captivity?



"Meet Meeko, the Albino Raccoon."

https://www.cmnh.org/meeko


Different Color 
Morphs 

Represent 
Different Genetic 
Conditions Due 

to Melanin



The Role of 
Melanin

ÅMelanin is the pigment responsible 
for color 

ÅIt is needed to color skin, scales and 
pelage (hair)/plumage (feathers)

ÅEye color is also due to melanin, its 
complete absence leads to lack of 
color in the iris and pupil resulting in 
eyes being pink or red in appearance

ÅThe total or partial absence of 
melanin is a genetic condition passed 
to offspring when both parents carry 
this recessive gene



Leucistic

/ƻƭƻǊ aƻǊǇƘǎΧ

Albino

Piebald Melanistic

How do these conditions impact survival in 
the wild?  

Albino ς inability to produce melanin 
pigments

Leucistic ς condition of reduced 
pigmentation

Melanistic ς higher than normal amount 
of melanin

Piebald ς absence of some melanin cells 
which affect skin and hair/feather follicle



Leucistic

/ƻƭƻǊ aƻǊǇƘǎΧ

Albino

Piebald Melanistic

How do these conditions impact survival in 
the wild?  

What do we know based on current data?

Albino ς inability to produce melanin 
pigments

Leucistic ς condition of reduced 
pigmentation

Melanistic ς higher than normal amount 
of melanin

Piebald ς absence of some melanin cells 
which affect skin and hair/feather follicle
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       genes/traits/color morphs

B rown eyes ς dominant trait

b lue eyes ς recessive trait

BB  & Bb - Dominant color (brown eyes)

bb  - Recessive color (blue eyes)











True albinism in free -ranging adult wildlife is rare but well 
documented

This is likely due to decreased fitness resulting from factors such as:

ÅReduced visual ability 

ÅIncreased UV sensitivity

ÅThermoregulatory challenges

ÅEspecially concerning in marine mammals/aquatic birds due 
to reduced heat absorption (Wursig et al.,)

ÅDecreased sense of smell (Keeler, 1942)

ÅIncreased likelihood of infanticide (Leroux et al., 2021)

ÅIncreased predation due to conspicuous camouflage?

While there are many exceptions, free-ranging albino mammals 
may be less likely to reach reproductive maturity  

(e.g. Dunlop et al., 2019, Polanowski et al., 2012, Esteve & Jefferyt, 1998)



How albinism affects vision
Absence or reduction of melanin:

ÅAffects pigmentation of the iris, which controls access of light 
to the retina

ÅImpacts the development of the fovea, which is responsible 
for central vision and acuity

ÅLeads to anatomical changes in the visual pathway that 
connects the eyes to the brain

This often results in:

ÅPhotophobia / light sensitivity

ÅIncreased glare

ÅBlurred vision / issues with fine focus

ÅDouble vision

ÅStereopsis / poor depth perception

ÅPoor visual acuity overall



How albinism affects vision
Visual deficits will have severe impacts on functional survival 
in the wild

The ethical release of albino subadult wild animals should 
require a complete evaluation of vision, both anatomical and 
functional



How albinism affects vision
Visual deficits will have severe impacts on functional survival 
in the wild

The ethical release of albino subadult wild animals should 
require a complete evaluation of vision, both anatomical and 
functional

Albino adults should be assessed based on the circumstances 
of admission and overall state of health/body condition 
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Literature review by: McCardle, Hayley, 2012

π ƝŌƆƨƳρϐfree-ranging wild animals  
(documented worldwide 2000 -2010):  

Å51 orders
Å572 species
Å620 individuals

Of these:
Å358 were albino
Å210 partial albino (piebald)
Å48 leucistic
Å4 inconclusive

These individuals are documented in wild populations all over the world
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Predation Pressure

cryptic 
vs. 

conspicuous 
camouflage



Predation Pressure

cryptic  
vs. 

conspi cuous 
camouflage



General  Hunting Strategies

Mammals Ļ scent and sight Birds - sight



Many prey species are not camouflaged, especially to avian predators



Visual Considerations for Predation Concerns

ÅBirds have additional cones in 
their retina and are able to 
see 4 primary colors (vs. 3 for 
humans)

ÅThey can see color in the UV 
spectrum

ÅTheir world is much brighter 
than ours

Bowmaker, J. Birds see ultraviolet light.Nature284, 306 (1980). https://doi.org/10.1038/284306a0

https://doi.org/10.1038/284306a0


Are predation 
concerns based 
on actual visual 
abilities of wild 

predators?



Is it ethical to release otherwise healthy (hypopigmented) wild animals? 

What do we know based on published data?



A review of complete albinism in bats
Study based on literature review 

Summary:
ÅComplete albinism in bats is documented in:
Å8 families, 38 species, 64 individuals

Of these: 
Å39 individuals were observed/captured from sheltered roosts (caves, 

mines, buildings, tree hollows and bird boxes), many of which were 
vampire bats (Desmodus rotundus)
ÅOnly 1 albino bat was from an external roost (foliage) 
ÅFruit bat (Artibeus planirostris)

Data suggests that sheltered roosts favor the survival of albino bats, likely 
due to protection from:
ÅSunlight
ÅWater loss
ÅVisually hunting predators*



A review of complete albinism in bats
Study based on literature review 

Data suggests that sheltered roosts favor the survival of albino bats, likely 
due to protection from:
ÅSunlight
ÅWater loss
ÅVisually hunting predators*

Using vampire bats as a research point for predation, 
primary predators are hawks, owls, eagles, plus some 
reports of snakes and raccoons
ÅHawks have been observed waiting outside roosts at dusk 

for bats to emerge in flight
ÅSnakes likely to predate in roost site as well as raccoons, 

both which would be less likely to select based on color 
contrast



A review of complete albinism in bats
Study based on literature review 

Data suggests that sheltered roosts favor the survival of albino bats, likely 
due to protection from:
ÅSunlight
ÅWater loss
ÅVisually hunting predators*

This would suggest that factors such as 
light sensitivity and thermoregulatory 
issues are more significant factors than 

predation



Incomplete Albinism in Spotted Owlets:
Observations and Rehabilitation in 
Western India

Å2 leucistic Spotted Owlets mobbed by 
crows during day during fledge

ÅWere healthy in good BC

ÅRehabilitator did wellness check and 
fed

ÅReturned in owl box and parents 
present immediately

ÅBirds fledged naturally



Incomplete Albinism in Spotted Owlets:
Observations and Rehabilitation in 
Western India

ÅArgument made that rehab was 
ƴŜŎŜǎǎŀǊȅ ǎƛƴŎŜ ōƛǊŘǎ ǿŜǊŜ ΨǎŀǾŜŘΩ 
and put back with help of a box

ÅNot a solid argument since this is 
not uncommon (common in 
rehabilitation settings as well) for 
normal morph owlets of same 
age and species when grounded 



ά²ƛǘƘ ŦŜǿ ŜȄŎŜǇǘƛƻƴǎΣ ŀƭōƛƴƛǎƳ ƛǎ ǊŀǊŜ ƛƴ ƴŀǘǳǊŀƭ 
populations, suggesting that it incurs significant fitness 
costs as compared to wild-ǘȅǇŜ ǇƘŜƴƻǘȅǇŜǎΦέ 

άhƴŜ ǇƻǎǎƛōƭŜ ŜȄǇƭŀƴŀǘƛƻƴ ŦƻǊ ǘƘƛǎ ǊŀǊƛǘȅ ƛǎ ǘƘŀǘ ŀƭōƛƴƻǎ 
experience higher predation risk as compared to wild-
ǘȅǇŜ ƛƴŘƛǾƛŘǳŀƭǎΦέ 

ά¢Ƙƛǎ ƘȅǇƻǘƘŜǎƛǎ ǿŀǎ ǘŜǎǘŜŘ ōȅ ŎƻƳǇŀǊƛƴƎ ǊŀǘŜǎ ƻŦ ŀǘǘŀŎƪ 
by avian predators on immobile clay models that mimic 
wild-type and albino eastern garter snakes (Thamnophis 
s. sirtalisύ ŀǘ .ƻƴŘ {ǿŀƳǇ ƛƴ ŎŜƴǘǊŀƭ DŜƻǊƎƛŀΣ ¦{!έ

Models: wild color, albino color, combined (piebald) color

ά{ǳǊǇǊƛǎƛƴƎƭȅ, there was no difference in attack rate 
across all color modelsΦέ



Results indicate that albino garter snakes 
are not subject to higher predation risk 
from birds due to coloration alone, and 

that other factors (correlated pathologies of 
albinism, thermoregulatory challenges, 
mate selection) are likely to be more 
important in explaining the rarity of 

albinism in snakes and perhaps other 
vertebrate groups.
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Å²ŀƭƭŀŎŜΩǎ ŦƭȅƛƴƎ ŦǊƻƎǎ (Rhacophorus 

nigropalmatus) are cryptic emerald green in their 
adult life stage, but juveniles are bright red, and 
develop white spots on their back 1month after 
metamorphosis

ÅStudy evaluated the impact of the white spots on 
predatory pressure

ÅRed is very conspicuous and green is well 
camouflaged

ÅYoungest (metamorphosis to 1mo) ςmost 
conspicuous red

ÅAge (1mo ς1yr) plus White spots 

ÅAdult (1yr +) most camouflaged green 

Study groups: 
ÅGreen
ÅRed
ÅRed w/ white spots
ÅWhite (control)

Y

A

W



Rhacophorus nigropalmatus.

(a) Freshly metamorphosed juvenile;    (b) 14-month-old subadult;    (c) 7-year-old adult



Impact of Color 
on Predation
Å±ƛŜƴƴŀ ½ƻƻΩǎ {ƻǳǘƘŜŀǎǘ !ǎƛŀƴ wŀƛƴŦƻǊŜǎǘ 

House

ÅOver 15 species / >150 birds that hunt 
by sight
ÅDiverse community of avian predators that 

are well known to use color vision to 
detect frogs as prey.

Å!ƭƭ ƻǾŜǊƭŀǇ ǿƛǘƘ Ƙŀōƛǘŀǘ ƴŀǘƛǾŜ ǘƻ ²ŀƭƭŀŎŜΩǎ 
flying frogs.

Å640 fake froglets in 4 different colored 
study groups



Of the 640 models, only 99 were attacked. This resulted in an overall attack rate of 15.5%, 
which is consistent with attack rates reported in studies in both natural and artificial settings

ÅRed models had the most attacks 

ÅInterestingly, there were no differences in the odds of attack between red with white spots, and adult green

ÅWhite control received the lowest number of attacks compared to all others



Survival of The Fittest



Survival of The Fittest

2/25/2024 - Lebanon TN ~Spring 2018 - Columbia TN



Olney Illinois  
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ÅWilliam Yates Stroup was hunting squirrels in the 
woods near his home in the southeast Olney when 
he saw a gray squirrel run into a nest

ÅHe shot the den killing the mother and knocking out 
two pure white baby squirrels. He took them home 
and they were raised by his family. 

ÅThat fall, farmer Stroup brought the squirrels to 
Olney to the Jasper Banks Saloon to be displayed 
in his window. They attracted attention and were 
renowned favorites at "JAP's Place."

ÅIn 1902 the Illinois legislature passed a law 
prohibiting the confinement of wildlife, including 
squirrels.

ÅThe squirrels were then released at the home of 
Thomas Tippit in Olney IL.

ÅAnother pair of sibling ówhite squirrelsô were 
released several miles away due to that same 
legislative restriction.



Olney Illinois  
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Annual count of both albino and standard colored gray 
squirrels

ÅPopulations remain stable overall 

ÅStaff at the Chamber of Commerce are the contact for 
orphaned/injured squirrels 

Legal protection in their town:

ÅPassed a law prohibiting free-ranging cats (leash law 
enforced)

ÅLocal laws grant squirrels right-of-way on every street 
and sidewalk, with full enforcement of heavy fines 

Å$750 fine for squirrel ñharassmentò

ÅPreservation by taxidermy requires proper 
authorization -- cutting off the supply to freelance out-
of-state squirrel taxidermists and suppliers



Population 
Impacts

ÅMost records of wild free ranging albino/leucistic are 
juveniles/subadults

ÅLess documentation of adult individuals

ÅAdults that survive to breed in the wild likely represent 
exceptionally fit and functional individuals

ÅBecause of the lower number of these individuals, each 
individual likely has a significant role in the genetics of that 
local population

ÅIt is our responsibility as rehabilitators to take our role seriously 
as it impacts wild populations



Considerations 
based on this 
information

ÅBased on a sample of published data, mortality concerns for 
wild hypopigmented animals are more likely due to 
physiological issues resulting from melanin deficiencies than 
from increased predation

ÅMany exceptions but consistent trends

ÅAge matters with regard to life expectancy

ÅFit, healthy hypopigmented individuals have earned their place 
in the breeding population 



Considerations 
o~ª Ljzj]«jĬ

Adults:

ÅImportant individuals as part of 
genetic population

ÅConsider reason for admission and 
overall state of health when caught

ÅIf animal is in good body condition it 
is reasonable to assume this was one 
of the ones that is surviving 
regardless of color morph



Considerations 
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Sub-adults:

ÅConsider reason for admission and overall state 
of health when caught

ÅConsider age / developmental stage
ÅDoes timing correlate to fledging/weaning/autonomy

ÅAre there any visual concerns
ÅFundic exam

ÅFunctional assessment

ÅLight sensitivity

ÅDo they meet all criteria for release?
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Leucistic turkey poult first seen in July 2022, as a juvenile with her 
family

Her flock is in Davidson County TN, in a residential neighborhood full 
of green space 

Optimal habitat for wild turkeys, with a healthy population of natural 
predators (raccoons, red and gray foxes, coyotes, raptors)

A local rehabilitation organization reached out to the local community 
hoping to document sightings of this very visible individual

She became a favorite of the local residents, who take a photo with 
the pinned location, date and time when they see her

This information has helped track her movements throughout her 
territory
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