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"Meet Meeko, the Albino Raccooh

According to the Museum of Natural History, which has

its own albino raccoon, only one in every 10,000 to 20,000 raccoons

is born with albinism.


https://www.cmnh.org/meeko

Different Color
Morphs

Represent
Different Genetic
Conditions Due
to Melanin

leucistic

albino



The Role of
Melanin

A Melanin is the pigment responsible
for color

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

A Eye 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

A The total or partial absence of
melanin is a genetic condition passed
to offspring when both parents carry
this recessive gene
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Albino¢ inability to produce melanin
pigments

Albino e Leucistic

L eucistia; condition of reduced
pigmentation

Melanisticg higher than normal amount
of melanin

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

How do these conditions impact survival in
the wild?
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Albino¢ inability to produce melanin
pigments

L eucistia; condition of reduced
pigmentation

Melanisticg higher than normal amount
of melanin

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

How do these conditions impact survival in
the wild?

What do we knovwbased on current data



Brown eyesg dominant trait

lue eyes; recessive trait

BB &B Dominant colorbrown eyes)

- Recessive colafr




Recessive Eye Colour

First Generation (Grandparents) t

bb

Second Generation (Parents) .—

Bb

Third Generation (Grandchildren) ‘

BB Bb

Four Generation (Great-grandchildren)

o Blue Eyes
s Crovin Eyes
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Probability to produce albino?
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Probability to produce albino?

Aa x aa : p=1/2
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True albinism in free -ranging adult wildlife Is rare but well
documented

This is likely due to decreased fithess resulting from factors such as:
A Reduced visual ability

A Increased UV sensitivity

A Thermoregulatory challenges

A Especially concerning in marine mammals/aquatic birds d
to reduced heatibsorption Wursiget al.,)

A Decreased sense of sméfleeler, 1942)
A Increased likelihood of infanticidgeroux et al., 2021)
A Increased predation due to conspicuous camouflage?

While there are many exceptions, freeanging albino mammals
may be less likely to reach reproductive maturity »




How albinism affects vision

Absence or reduction of melanin: (A) (B)

A Affects pigmentation of the iI’iS, which controls access of |jteft visual field Right visual field  Left visual field Right visual field
to the retina

A Impacts the development of the fovea, which is responsibl
for central vision and acuity

A Leads to anatomical changes in the visual pathway that
connects the eyes to the brain

This often results in:

A Photophobia / light sensitivity

A Increased glare

A Blurred vision / issues with fine focus

A Double vision

Normal Albinism

A Stereopsis / poor depth perception
A Poor visual acuity overall



How albinism affects vision

Visual deficits will have severe impacts on functional surviva(A) (B)

in the wild Left visual field Right visual field  Left visual field Right visual field
S~ -7
\ e =
The ethical release of albino subadult wild animals should \ e /

require a complete evaluation of vision, both anatomical and
functional

Normal Albinism



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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. ratheu:nere albinos than are actually encountered
§8z] - | a ~z] | - s$why%o welsee seTfetZ in thE w{ild? é) g J
The reason for their apparent scarcity in the

wild is that the absence ef melanln in the eyes

makes the phigh yith a poor

NATURAL rather than their white plumage that makes albi-
HISTORY vulnerable, and most die soon after fledgjng

MUSEUM The four re TS review,

and the 10 pessﬂ:-le albmes were all fledglings or

Title H_owcom_monisalbinismreally?ColouraberrationsinIndian blI’dS [(Ept IFI Captl\a’lt}/ A]SD mDSt Df these Cadses
s reviewes involved corvids, large birds which frequently live
Authors Van Grouw, H; Mahabal, A; Sharma, RM; Thakur, S and breed CIDSE to human Sett]ements and are

therefore more likely to be noticed in the few days
they remain alive after fledging.

How common is albinism really? Colour aberrations in Indian birds reviewed

TABLE 1 Identification key for naming colour aberrations in birds

Aberration

albino

Effect on melanins Effect on plumage Remarks
colour

albinos are rarely seen in wild
as their survival chances are
limited due to poor eyesight;
most die soon after fledging

total lack of both melanins in all-white plumage, red eyes
feathers, eyes and skin due to and pink feet and bill
heritable absence of enzyme

tyrosinase in pigment cells




d if'wild populations all over the world

m N O IreeYrgn@ing wild animals
(documented worldwide 2000 -2010):

A51 orders
A572 species
A620 individuals

. Of these:

- A358 were albino

A 210 partial albino (piebald)
A48 leucistic

. A4 inconclusive

Literature review by: McCardle, Hayley, 201



Predation Pressure

cryptic
VS.
conspicuous
camouflage




Predation Pressure

VS.
conspicuous
camouflage
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Visual Considerations for Predation Concerns

‘ﬁ = ABirds have additional cones in
, their retina and are able to
see 4 primary colors (vs. 3 for

humans)
AThey can see color in the UV
» 7 spectrum
¥'| Bird vision ATheir world is much brighter
WY than ours

Bowmaker, J. Birds see ultraviolet ligRature 284, 306 (1980)https://doi.org/10.1038/284306a0



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

Are predation
concerns based

on actualvisual
abilities of wild
predators?

Human Vision Bird Vision
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A review of complete albinism in bats

Study based on literature review

Summary:
A Complete albinism in bats is documented in:
A 8 families, 38 species, 64 individuals

Of these:

A 39 individuals were observed/captured from sheltered roosts (caves,
mines, buildings, tree hollows and bird boxes), many of which were
vampire bat§Desmodusotundug

A Only 1 albino bat was from an external roost (foliage)

A Fruit bat(Artibeusplanirostrig

Data suggests that sheltered roosts favor the survival of albino bats, likely
due to protection from:

A Sunlight

A Water loss

A Visually hunting predators*

A review of complete albinism in bats with five new cases from Brazil

WiLsoN UIEDA

Departamento de Zoologia, Instituto de Biociéncias, Universidade Estadual Paulista,
18618-000 Botucatu, SP, Brazil; E-mail: wuieda@ibb.unesp.br

Complete albinism is a rare phenomenon that occurs in all vertebrate groups. In bats, albinism has been recorded
in several species but this information has not previously been reviewed in detail nor has there been an analysis
of its importance. In this study, cases of albinism from the literature are checked and new cases are presented.
Complete albinism in bats is documented in eight families, 38 species, and at least 64 individuals (47.4% 99
and 52.6%33d; n=138). Of these, 39 individuals were observed and/or captured in sheltered roosts, such as caves
(51.3%), mines and galleries (20.5%), buildings (17.9%), and hollow-trees and bird boxes (7.7%). Only one
albino bat (2.6%) was captured in an external roost (foliage). This individual is the fruit bat, Artibeus
planirostris, which is recorded here for the first time. Information on four additional cases of albino individuals
of the common vampire bat, Desmodus rotundus, is also presented. It is suggested that sheltered roosts favour
survival of albino bats, offering protection against sunlight, water loss, and visually hunting predators.

Key words: albinism, Desmodus rotundus, Artibeus planirostris, Brazil



A review of complete albinism in bats

Study based on literature review

A review of complete albinism in bats with five new cases from Brazil

WILSON UIEDA

Departamento de Zoologia, Instituto de Biociéncias, Universidade Estadual Paulista,
18618-000 Botucatu, SP, Brazil; E-mail: wuieda@ibb.unesp.br

Complete albinism is a rare phenomenon that occurs in all vertebrate groups. In bats, albinism has been recorded
in several species but this information has not previously been reviewed in detail nor has there been an analysis
of its importance. In this study, cases of albinism from the literature are checked and new cases are presented.
Complete albinism in is documented in eight families, 38 spe and at least 64 individuals (47.4% %2
and 52.6%dd; n=138). Of these, 39 individuals were observed and/or captured in sheltered roosts, such as caves
(s mines and galleries (20.5%), buildings (17.9%), and hollow-trees and bird boxes (7.7%). Only one
albino bat (2.6%) was captured in an external roost (foliage). This individual is the fruit bat, Artibeus
planirostris, which is recorded here for the first time. Information on four additional cases of albino individuals
of the common vampire bat, Desmodus rotundus, is also presented. It is suggested that sheltered roosts f
survival of albino bats, offering protection against sunlight, water loss, and visually hunting predators.

Key words: albinism, Desmodus rotundus, Artibeus planirostris, Brazil




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:

A Sunlight

A Water loss

A Visually hunting predators*

This would suggest that factors such as

light sensitivity and thermoregulatory

Issues are more significant factors than
predation

A review of complete albinism in bats with five new cases from Brazil

WiLsoN UIEDA

Departamento de Zoologia, Instituto de Biociéncias, Universidade Estadual Paulista,
18618-000 Botucatu, SP, Brazil; E-mail: wuieda@ibb.unesp.br

Complete albinism is a rare phenomenon that occurs in all vertebrate groups. In bats, albinism has been recorded
in several species but this information has not previously been reviewed in detail nor has there been an analysis
of its importance. In this study, cases of albinism from the literature are checked and new cases are presented.
Complete albinism in bats is documented in eight families, 38 species, and at least 64 individuals (47.4% 22
and 52.6%33d; n=138). Of these, 39 individuals were observed and/or captured in sheltered roosts, such as caves
(51.3%), mines and galleries (20.5%), buildings (17.9%), and hollow-trees and bird boxes (7.7%). Only one
albino bat (2.6%) was captured in an external roost (foliage). This individual is the fruit bat, Artibeus
planirostris, which is recorded here for the first time. Information on four additional cases of albino individuals
of the common vampire bat, Desmodus rotundus, is also presented. It is suggested that sheltered roosts favour
survival of albino bats, offering protection against sunlight, water loss, and visually hunting predators.

Key words: albinism, Desmodus rotundus, Artibeus planirostris, Brazil



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

A2 leucistic Spotted Owlets mobbed by
crows during day during fledge

AWere healthy in good BC

A]B%habilitator did wellness check and
e

Incomplete Albinism in Spotted Owlets (Athene brama):
Observations and Rehabilitation in Western India

A R etu rn e _d I n OWI b OX a'n d p are ntS Satish A. Pande', Ajit Patil*®, Govind Sardesai’, Kinkar Patil’>, Kiran Naik® and Rahul Lonkar*
% = ; . i : 2 o
present immediately e o e

Forest Department; *Animal Rahat, Sangli; * Ela Habitat, Ela Foundation, Pune)

Citation: Pande Satish A., Ajit Patil, Govind Sardesai, Key Words: Albinism, Spotted Owlet,
. Kinkar Patil, Kiran Naik and Rahul Lonkar (2019), Athene brama, India
Incomplete Albinism in Spotted Owlets (Athene
I r S e g e n a u ra y brama): Observations and Rehabilitation in Western Introduction:
India The Spotted Owlet (Athene brama) is a common

resident of the Indomalayan and Palearctic realms, from

o I R U U = & | |




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

AArgument made that rehab was
ySOSaalNE aAyOS 0ANJ
and put back with help of a box

ANot a solid argument since this is
not uncommon (common In
re h ab I I Itatl O n Settl n g S aS We | I) fo r Incomplete élbinism in Spo?t-ed f)wl.ets (Athene bra.ma):
Observations and Rehabilitation in Western India
normal morph owlets of same . e A P oSttt i e e
age an ds pec ies when groun ded e, o ot e i g s e 4 S

Forest Department; *Animal Rahat, Sangli; * Ela Habitat, Ela Foundation, Pune)

Citation: Pande Satish A., Ajit Patil, Govind Sardesai, Key Words: Albinism, Spotted Owlet,
Kinkar Patil, Kiran Naik and Rahul Lonkar (2019), Athene brama, India

Incomplete Albinism in Spotted Owlets (Athene
brama): Observations and Rehabilitation in Western

Introduction:
India

The Spotted Owlet (Athene brama) is a common
L Y R S ORISR resident of the Indomalayan and Palearctic realms, from
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populations, suggesting that it incurs significant fitness e S oGy
costs as compared towild @ LIS LIK Sy 2 (0 & LIS & P«

The effect of albinism on avian
predator attack rates in eastern garter

a¢hyS LR2&aaraocftsS SELXFYlFGAZ2ZY F snakes Aa UK
experience higher predation risk as compared to wild Borty . Stephenson® 9, . Zeshan velon > . Nikolett Thész =
. e L\JS A y. R A Q A R dZI f a. qDE @ 1501 Mercer University Dr., Department of Biology, Mercer University, Macon

G¢CKAA KeLRUKSaaa ¢la GSaadSR o0& 0O2YLl
by avian predators on immobile clay modtkthat mimic

wild-type and albino eastern garter snakg$hamnophis_ A
s.sitalistn Fd . 2YyR {6l YLI Ay OSYiGN}ftf DS2NH

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

a { dzNILJINtheée g3 difference in attack rate
across all color modefg €



P oy
P Zoology
Eisile volume 150, February 2022, 125987

Resultandicate thatalbino garter snakes  the effect of albinism on avian
are not subject to higher predation risk ~ Prefatorattackrates in easter garter
from birds due to coloration aloneand .o cmm o o
that other factors (correlated pathologies Of « s sme o e '
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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Resultandicate thatalbino garter snakes  the effect of albinism on avian
are not subject to higher predation risk ~ Prefatorattackrates in eastern garer
from birds due to coloration aloneand s s o e o o =
that other factors (correlated pathologies Of « s wme o o
albinism, thermoregulatory challenges,
mate selection) are likely to be more
Important in explaining the rarity of
albinism in snakes and perhaps other
vertebrate groups.




Young frogs may camouflage selves as
animal poo: study

October 12 2023

From masquerading to blending in: ontogenetic shifts in antipredator
camouflage in Wallace’s flying frogs

Susanne Stiickler' @ - Xavier I. Dawkins?( - Matthew J. Fuxjager?® - Doris Preininger**

Received: 21 February 2023 / Revised: 20 August 2023 / Accepted: 24 August 2023 / Published online: 4 September 2023
© The Author(s) 2023
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nigropalmatug are cryptic emerald green in their
adult life stage, but juveniles are bright red, and
develop white spots on their backmonth after
metamorphosis

A Study evaluated the impact of the white spots on
predatory pressure

A Red is very conspicuous and green is well
camouflaged

A Youngest (metamorphosis to 1ma) most
conspicuous red

A Age (1mog 1yr) plus hite spots
A Adult (1yr +) most camouflaged green

itudy groups:
Green

A Red _
A Red w/ white spots
A White (control)



Rhacophorusnigropalmatus

(a) Freshly metamorphosed juvenile; (b) I4nonth-old subadult; (c) 7-yearold adult




Impact of Color
on Predation

Ax ASYyYyl %22Qa {2dz2iKSI
House

AOver 15 species / >150 birds that hunt
by sight

A Diverse community of avian predators that
are well known to use color vision to

detect frogs as prey.
Al tf 20SNIFLI 6A0K KIOALU

flying frogs.
A 640 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

A Red models had the most attacks
A Interestingly, there were no differences in the odds of attack between red with white spots, and adult green

A White control received the lowest number of attacks compared to all others

A12

10

o

k)

attacks / day

red red-si:hutted gréen control




Survival of The Fittest




Survival of The Fittest

2/125/2024 - Lebanon TN ~Spring 2018 Columbia TN




Olney lllinolis
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A William 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

A He 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.

A That 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."

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

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

AAnot her pair of sibling
released several miles away due to that same
legislative restriction.

squirrel




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

A Populations remain stable overall

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

Legal protection in their town:

A Passed a law prohibiting free-ranging cats (leash law
enforced)

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

A$750 fine for squirrel fAha

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

~ 0

N




Population
Impacts

A Most records of wild free ranging albino/leucistic are
juveniles/subadults

A Less documentation of adult individuals

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

A Because of the lower number of these individuals, each
iIndividual likely has a significant role in the genetics of that
local population

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



Considerations
based on this
Information

A Based 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

A Many exceptions but consistent trends
A Age matters with regard to life expectancy

A Fit, healthy hypopigmented individuals have earned their place
In the breeding population



Considerations
o~2 Ljz] |

Adults:

A Important individuals as part of
genetic population

A Consider reason for admission and
overall state of health when caught

Alf 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
o~2% Ljzj] ] «]

Subadults:

A Consider reason for admission and overall sta
of health when caught

AConsider age / developmental stage
A Does timing correlate to fledging/weaning/autonomy

AAre there any visual concerns

A Fundic exam
A Functional assessment
A Light sensitivity

A Do 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
of green space

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

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

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

This information has helped track her movements throughout her &
territory |






