What's Dun Is Dun

by Nancy Castle ©2004

Colorful Morgans are gaining popularity by leapsl &ounds. And who can blame a person for
admiring and appreciating a quality Morgan horsa different color? It is a good time for the cdlibr
Morgan, with several colors being saved from thekoof extinction, including gray, dun, and silver
dapple. It is also a confusing time.

Colors can be very confusing since the genetiegobus colors have long been misunderstood, and
look-a-like colors add to that confusion. Unforttetg, the internet is full of information that i®h
necessarily correct, and most of the equine catokb currently on the market are outdated, ortdelde
written in a way that the average person can eegimtio comprehend. It can take a lot of studying,
research, and sifting through outdated and incoméarmation, and not just a little bit of hairlpaog,

to figure out how some of these colors work, andctviare look-a-likes.

One of the most daunting tasks is the proper itleation of color. Even within the "normal” colors,
one can find chestnuts that are so dark they appdxsa black, for example. It is no wonder thataxe
finding a number of Morgans mistakenly identifiedlaan incorrect, and often impossible color given
their parentage. This certainly applies to the dolors. This article should help remove at leastsof
the mystery and hopefully aid in avoiding futureoes.

The dun colors are the result of the dun dilutienajs unique affect on the basic base coat cdlbes.
four basic base coat colors that we will be tallabgut are black, brown, bay, and chestnut.
Traditionally, only three base colors are recogthizgack, bay, and chestnut. However, the restlts o
research done by a group of French researchershbash that there is a slight, but important, geneti
difference between bay and brown, as well as thaaVidifferences, so for the purposes of thislattic
we will separate these into two base colors.

The genes that create bay and brown are callediaggnes. The agouti genes are modifiers thaticestr
black pigment on a horse whose base color is blabkstnut horses, and colors derived from chestnut
(such as palomino and red dun, for example), areisibly affected, as they have no black pigment t
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be restricted. Chestnut base colored horses careven, have agouti genes and pass them on to their
offspring. While both bay and brown caused by aiggemes restricting black, there are two separate
forms of the agouti gene. In a nutshell, the défee between bay and brown is that the specifa far
the agouti gene that causes bay has a "strondect &ian does the form of the agouti gene thaseswu
brown. This simply means that the bay form of agisutstronger”, so it restricts the black more
completely from the body, while the brown form gbati is "weaker", thus only restricts the blaabrir
limited areas, such as the muzzle/nose, flankeweHlrea, and the insides of the upper legs somgtime
As anecdotal evidence has shown, these two difféoems of the agouti gene do inherit separately
from each other, so they are not simply the exactesgene randomly expressing differently from one
black based horse to the next. More detailed inédion about the genetics of these two forms of the
agouti gene would be better left for another atithough.

Now, back to the dun (dilution) gene. The dun gen®t related to the cream gene at all. The cream
dilution gene gives us smoky blacks, brown (or)skeatkskins, buckskins, and palominos, as well as
the double cream dilute colors of smoky cream,iperiand cremello. You cannot produce a dun
colored horse from horses that are one of the cadane colors just mentioned. However, it is pbsesi
to have horses with both cream dilute and dunaig@nes, if one of the parents was a dun, or gllisn
cream dilute color. For example, a buckskin thap dlas a dun gene is most often called a dungkih, a
a palomino with a dun gene is generally calledmatino. But like the cream gene, the dun gene is
dominant. This means that for any horse to havenaggne, at least one of its parents must also &ave
dun gene. It also means that if a horse has a eo@, ghe gene will be expressed, and the horsdsvill
one of the dun, or dun plus cream, colors.

So how can you tell if your horse has the dun geneot? That's the tricky part! It's rather tricky
because there are markings that mimic the markimgsired of dun colored horses. These are usually
referred to as counter shading markings. But fiwstshould focus on exactly how the dun gene affect
each base coat color, and defining the varioussabdun.

The dun dilution gene dilutes the base coat cditihe@horse to shades that may appear the same as
certain cream dilute colors to the untrained eyé.iBis distinctively different in a number of wajrom
the effects of the cream dilution gene.

One of the main differences is the presence ofrdarkings. All dun colored horses must have at laast
dun dorsal stripe and dun leg bars. The rest gptissible dun markings that a dun colored horse may
have can include concentric rings on the foreheathétimes called cob webbing), transverse stripe or
bar over the withers, neck cape, fishboning oméek, dorsal barbs that are perpendicular to tiheatio
stripe, light ear tips (on the back side of thesgand barring on the ears.

Another main difference between the dun gene'saffend the cream gene's affects is the lack ef tru
gold coloring. The dun gene dilutes the base cabegles of dove or mouse gray, to light tan, yelmw
apricot. The dun colors have a yellow or tan/yeltowe, whereas the cream dilute colors have either
gold or gold/yellow tones.

Additionally, the dun gene dilutes black pigmenitshheterozygous form (only one copy of the gene),
while the cream gene does not dilute black pignreris heterozygous form. The dun gene does not
have a true double dilution effect when in its haggous form (two copies of the gene). But the cream
gene does have a double dilution effect when ihatmozygous form, which results in the double cream
dilute colors mentioned earlier.
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The cream gene does dilute the point areas ofdreehwhere those point areas are red pigmented, as
cannot dilute black pigment. The dun gene, howeyamerally does not affect the point areas, whether
the point areas are red or black pigmented. Thepian to this being that quite often the dun geoes
create dun colored mane and tail frosting. While riot uncommon for some buckskins to have mane
and tail frosting, it is important to note that fih@sting on a buckskin will be white, as thishe teffect

of the cream gene on the red pigmented guard bbile mane and tail. But dun mane and tail frgstin
is diluted to a shade that is generally very sintitethe color of the dun diluted body of the partar
horse, rather than white like the frosting on aksk.

Left - Lineback Double Take, a bay based dun, owndgoly& Kellie Sharpe. His mane
frosting is diluted to a yellow/tan color, similty the color of his diluted body coloring. Photo
by Kellie Sharpe.

Right - UCM Juno Beach, a buckskin, owned by Gord andyNfeeeman of Upper Canada
Morgans. Mane frosting on buckskins is diluted totevby the cream gene. Photo by Mary
Freeman.
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The Four Basic Dun Colors

Grulla/Grullo_ - This color is the result of
at least one dun gene on a black base ©
The points are left basically undiluted,
while the body of the horse is diluted to
color that could be described as slate,
dove gray, or mouse.

Grulla—Storm Quest (Stormwashed x
Tigers Silent Saint). Owned by Jackie
Wyandt. Photo by Jackie Wyandt.

oat.

Brown/Seal Dun- A brown, or seal dun,
Is the dun gene affecting a brown or seg
brown base coat color. This color of dur
Is still being researched for better
identification, so a clear description of th
color is not yet "perfected". The examplé
of likely brown/seal duns that have beer
seen have often appeared to go through

stages of looking almost grulla, and othe

stages of looking dark bay/zebra dun.

Possible brown/seal dun—Amberfield's
Dun Lovin' (Stormwashed x Finally's Jus
A Dandy). Owned by Laura Behning.
Photo by Laura Behning.
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Bay/Zebra Dun - Bay, or zebra, duns
have a clear bay base color, with the du
gene diluting it to shades often describe
as similar to peanut butter, with it's tan,
rather than gold, tone. Lighter bay duns
may be more yellow/tan. They lack true
golden tones like that of the buckskin.

Bay/Zebra Dun—Left to right: Robbi-
Sue’s Success Story (Robbi-Sue’s Swe
Success x In Glen Elation) and
Cushman’s Melanie Dun Sue (Ragged |
Fibber x Robbi-Sue’s Dun Ella). Photo
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Jerry Hess.
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Red Dun- Red duns are the result of
the dun gene's dilution affects on a
chestnut base coat color. As with all
colors, there are ranges of shades. The
red dun shades can range from lighter
shades that have often been called
apricot and claybank, to darker shades
that might best be described as
yellow/red or tan/red.

Red Duns—

Top - Lineback Milady In Red (Robbi-
Sue’s Success Story x Ben’s Tekhanto
Lady), owned by Bob & Kellie Sharpe,
Daymark Farms, is a paler shade red dun,
with more mane frosting than typically
seen, giving her the appearance of being
flaxen. The color of her mane is almost
identical to the color of her dun diluted
body. Photo by Kellie Sharpe.

Bottom -Elly’s Story (Robbi-Sue’s
Success Story x ML Meadowlark
Ellymae), owned by Garnet Robinson of
Texas, is a more typical shade of red dun.
Photo by Jerry Hess.

NOTE: All of the dun colors will have at least a truenddorsal stripe, and dun leg barring.

Written descriptions of colors, unfortunately, ac# the best way to learn what any horse colordook
like. Unfortunately, most breed registries haveomeplete, and even incorrect, color descriptions for
many colors, including the dun colors. Studyinguathorses when possible, and clear quality
photographs when not, is the best way to learnehootor identification.

It is important to note that in order for a horgseetven possibly be one of the dun colors, it mastha
dun parent. Without a dun parent, there is no needntinue to hope any further that the horse in
guestion is a dun color. The dun horse's coat musliluted to an appropriate color correspondinttp wi
the effects of the dun dilute gene on that pardicbkhse coat color. They must also have true dun
markings, as opposed to counter shading markingreWot every dun horse has all of the possible
dun markings, at the very minimutmey must at least have a dun dorsal stripe andldgrbarring
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Dun Markings Theory

Many have speculated that at some point in evalutitere was a mutation of the dun gene, causing
horses to be able to have dun markings withoutlfluion effect of the dun gene. The reason this
author does not believe this to be the case idad#ferences she has noted in the colors of eunt
shading markings vs. the colors of dun markingtherfour main base coat colors. From this author's
research, a theory has developed, and continuas $tudied, regarding exactly how dun markings come
to appear on dun dilute colored horse. Although théory certainly requires continued research, the
author has found that it appears to hold true faus

After studying photographs of dun horses for aldbyears, especially very close up photos of their d
markings, the author began to notice a patterhercolors of dun markings various base coat colors.
It seemed that the color of the individual markidgectly corresponded with the underlying base coa
color in that particular area of the horse!

Front leg bars from various colors of dun Morganseftlto right: Grulla (Storm Quest, photo
by Jackie Wyandt), Dunskin (Finally Tuesday Motmtp by Deb Tompkins), Bay/Zebra Dun
(Lineback Double Take, photo by Kellie Sharpe), Red (Elly’s Story, photo by Jerry Hess),
Red Dun (Lineback Milady In Red, photo by Kelliarpk).

It has always been known that the dun markingsrottag are black. And dun markings on red duns are
red. So what of bay/zebra duns' markings? Uporeclstsidy of the bay/zebra duns' markings, it soon
became apparent that the color of the markingshighdy dependent upon their exact location on the
horse. Dorsal stripes were found to be some shiagel pthough often very dark red, similar to maroo
Wither barring and face masking was noted as agwlred. Leg bars were quite interesting, though.
The leg bars that appeared within the dark/blaglkpl@nts were black, and those appearing above the
leg points were found to be red.
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Hind leg bars from various colors of dun Morgans-tite right: Grulla (Storm Quest, photo b
Jackie Wyandt), Dunskin (Finally Tuesday Morn, phog Deb Tompkins), Bay/Zebra Dun
(Lineback Double Take, photo by Kellie Sharpe), Red (Elly’s Story, photo by Jerry Hess).

<

From studying the bay/zebra duns' markings, therthieegan to take shape. It seems that the color of
dun markings is directly related to the base citue horse's color if not diluted by a dun genghat
specific area where the particular dun markingcsited. Since bay horses have red bodies, but black
point areas, those dun markings that are locatéfieimed areas of the body, including the legs alibg
leg points, are red. Those markings located withénleg point areas are black.

To go one step further, the author began to lgoladdographs of horses that are a combination of the
cream gene and the dun gene. Dunskins are badicadkskins with a dun gene. Or, more correctly,
they are a bay horse with both one cream genetdedst one dun gene. Even with the inclusion ef th
cream gene, the color of the dun markings on tbdasskins did not change. Their dorsal stripes
continued to be red, as did any other dun markapgearing on the body area of the horse.

The same held true of dunalinos, which are che&tasg colored horses with one cream gene and at
least one dun gene. Their dun markings were alsoddo be red, just as they are on red duns.

When first studying the dun colors, phraseology wasinely found that said, "The dun ggnés dun
markings on the horse. ". The deeper into the study of the colors of dwarkings, the less this
phraseology seemed quite correct. How would the geow whichcolor to make thelun markings on
each base color? How would it know what color tkenthe dun markings when other modifying and
dilution genes were also present?

If the cream gene dilutes the red body of baysdmestnuts to gold, how can the dorsal stripes on
dunskins and palominos be red? This author beligvesictually very simple. Since we already know
that the dun gene basically leaves the point axkalt base coat colors undiluted, it is not unceeble
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to conclude that it has restrictive properties giravent it from "invading” specific areas of tharse.
From this, it is not a big stretch to conclude thatso restricts its own dilution effects awagrr very
specific areas other than the point areas ... thesafg areas being those where dun markings appear

And, in order to prevent the cream gene from dilyithe dorsal stripe and leg bar areas, the dua gen
must also be capable of restricting the effectst déast the cream gene, from those same speaiiic d
marking areas. Research into the effects on dukingar of other dilution genes (champagne and silver
dapple) combined with the dun gene is still ongoing

With this said, there were a few horses who sedméefy this pattern of dun marking color. These
horses included those who appeared to either leeyadark shade of bay/zebra dun, or a lighter,
yellowed shade of grulla. Where pedigrees and/otqshof parents were available, as well as produce
records of the subject horses or their parentgas found that brown/seal brown was the most likely
culprit. Since brown, or seal brown, horses armarily black over the majority of their body, theun
markings would logically be black, and their bothade would be quite dark when compared to most
bay/zebra duns, or they might appear to have sdrtinee anousy color tones of a grulla while being
retaining the yellow/tan tones of a bay/zebra duwall.

Since there is no test to differentiate betweerbtheform of the agouti gene and the brown forrthef
agouti gene, it comes down to studying the colbgsagents, siblings and progeny to determine is¢he
horses are bay/zebra duns, or if they are browindsees.

Dun Markings vs. Counter Shading Markings

Counter shading markings are very common on nonediored foals, for example. Most foals will lose
these markings as they shed their foal coats. Tingoge of these markings is for camouflaging tladsfo
from predators until they are strong enough antddiasugh to outrun them. Many horses will even
retain their counter shading markings their eriiieg with the markings changing, or even coming an
going with seasonal coat changes. All colors ofsfbave been seen with foal counter shading
markings, including black, bay, chestnut, smokyk)duckskin, palomino ... and the list goes on.

Counter shading is believed to be a form of sostinbat is focused on specific areas. Sooty is an
overlay of black hairs, generally focused on thelioe of most horses, spreading down the sideiseof
horse, but becoming fainter as it descends. lasauthor's belief that counter shading markingdved

to provide non-dun colored, and marked, horses avghmilar form of camouflage from predators,
placing these counter shading markings in manp@kame places as one finds dun markings. It could
be thought of as a copycat form of camouflaging.

While some counter shading dorsal stripes can lie dark and even fairly sharp edged looking, both
the color of these counter shading stripes and aldimils about them prove they are not true dusalo
stripes. On a bay or a buckskin, for example, thenter shading stripe is generally black, or eveark
brown on some buckskins. Often, the counter shastmge will appear to have been drawn on with
charcoal and the edged smudged. While the dundkirgse on a clear bay base coat will be some
shade of red, and it will appear to have been dmavwith a Sharpie pen. If the dun dorsal strige al
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has dorsal barbs (barbs extending from eithercidiee dorsal stripe), the dun dorsal will not agupe
quite as hard edged, of course.

Left - Dorsal and tail head frosting on a bay/zebra dun.
Right - Counter shading stripe and solid tail head on akskin.

Looking at the tail heads of both a counter shduede and dun horse, one can see that the taildiead
a counter shaded horse is not diluted, while otuaily all dun dilute horses, the tail head hasesom
amount of dun colored tail head frosting.

Other very commonly seen counter shading markiagsrclude wither marks and sootiness along the
neck, as well as leg bars. Once again, the coltresfe markings can be telltale. With the counter
shading leg bars, not only can the color be telltalit also their pattern and vividness. While some
counter shading leg bars may initially appear tqbi¢e vivid, when compared side by side with deg |
bars, the differences become clearer. Dun leg bapgcially on the hind legs, have a pattern that o
might call "marbled looking". Counter shading leayfy when compared closely to dun leg bars, also
look as if they were drawn on with charcoal, ratian with a Sharpie pen. Additionally, both counte
shading dorsals and counter shading leg bars oftere and go with seasonal coat changes, whereas
dun dorsals and dun leg bars are present year rthumegh long winter hair coats will reduce the
appearance of crisp edges, of course.
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Dun Morgans

The dun gene is quite rare in the Morgan breedl&\thcurrent, accurate count is not available ¢o th
author, a report that was ordered from AMHA lasinjésting all of the Morgans registered as dun at
that time, did show that there were several hardescould not possibly be any of the dun colors, as
well as those who could have been, but have beenni@ed not to be duns given what is currently
known about dun color identification.

While no statistics are available for Morgans regesd as dun with CMHA, the only known dun in
Canada at this time is the yearling bay/zebra diyn_.ineback Hija de Sue, bred by Gerald (Jerrgsd

of The Lineback Morgan Stud, of Texas, and now awoeJohn and Janine Welsh of Homestead
Morgans, of British Columbia. Other Morgans who ééeen found registered with CMHA as dun, do
not have dun parents, nor any evidence in theiigpeels that any dun ancestors were there. Progeny
colors of these horses and their parents and amsedto indicate there is no dun gene presehiiset
bloodlines. Photographs of the subject horseswikat found, also belied any evidence of dun colors.
These horses almost always were directly from knosgam dilute bloodlines. The have been known to
produce the expected colors of palominos and buregs&nd even smoky blacks.

Lineback Hija de Sue (Robbi-Sue’s Success Stonshr@an’s Melanie Dun Sue).
Photo by Janine Welsh.

At this time, there is only one known source of du@ gene in the Morgan breed. This source was
Pendleton Buck Missy (King Richard x Cute), bekirown by those who knew here as Missy.
Pendleton Buck Missy was registered as a buckbkihphotographs of her prove she was a grulla. As a
matter of fact, her progeny prove that she wasadlgtwhat we call a smoky grulla. That is a blacse
coat diluted by both a cream gene and a dun geissyMas able to produce offspring of the cream
dilute colors and those of the dun dilute colordditionally, she could even produce offspring wiaal h
both a cream gene and a dun gene ... and she did!
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Where the dun gene came from before Missy is notkn Research has run into brick walls time and
again. A photo of King Richard that was recentlyrfd, proves that he was definitely not any color of
dun, even though the photo is black and white. Guit® was registered as black, has also been
researched and determined to either have beenkyditaxk, or perhaps a brown/seal buckskin. From
both an old color photograph provided by Julie PlwidRobbi-Sue Morgans, as well as pedigree
research, there was simply no evidence of a dua tf@re. She was sired by the smoky black,
Ketchum, and out of Smokie Brown, a mare whoseslimere clearly cream dilute, and not dun dilute.
While Smokie Brown was registered as brown, shédcloave been a smoky black or brown/seal
buckskin. Articles have been written and publisirethe Rainbow Morgan Horse Association
Newsletter highlighting the proof that no dun gepald be found, either behind King Richard or Cute,
as well as articles showing that no evidence cafiolned that the dun gene was in any of the Cross
Ranch stock, where Cute's heritage lies. What bas fbbund from the Cross Ranch stock, however, are
many cream dilute colored horses with counter stgadiarkings. Some of these articles, complete with
photographs, can be found on this web site.

Pendleton Buck Missy had only two daughters whaoeaion her dun dilute color production. Missy
did produce other dun dilute offspring, but theiebk did not continue on, unfortunately. One of $ylis
dun producing daughters was Robbi-Sue's Dun Ellegd@un mare, sired by Applevale Monarch.
Sadly, Dun Ella only produced one daughter befarargimely death. Thankfully, this daughter,
Cushman's Melanie Dun Sue, is a bay/zebra dunisShe dam of two bay/zebra dun offspring;
Lineback Double Take, a 2002 bay/zebra dun stalhond Lineback Hija de Sue, a 2003 bay/zebra dun
filly. Both offspring were sired by the bay/zebnandstallion, Robbi-Sue's Success Story, then ovayed
Jerry Hess, now owned by Larry Ash of Ohio. LindbBouble Take is currently owned by Bob and
Kellie Sharpe of Georgia, and Lineback Hija de Snentioned earlier in this article, is owned bydoh
and Janine Welsh of British Columbia. Cushman'saiiel Dun Sue is currently owned by Rhonda
Sewell of Texas.

Missy's other dun producing daughter is the pwliuinskin mare, Robbi-Sue Misalert, aka Peaches.
This mare produced both cream dilute, dun dilute, @eam/dun dilute combined offspring. Of her
most notable dun and cream/dun dilute offspring Waee bred on are Robbi Sue's Taters (stallion -
dunskin), Lady Sunderland (mare - smoky grullajl Robbi-Sue's Sweet Success (stallion - bay/zebra
dun).

Peaches also produced buckskin and brown/seal kinab$spring. She is also both the paternal grand
dam and a maternal great grand dam of the perling [Einally Mr. Amos, bred by Carol Rehberger,
and owned by Lynn Peterson of Royal Gold Morgandlinbis. A perlino dun is a bay based horse with
two cream dilute genes, and at least one dun djere. Although a photograph of this perlino dun is
not included with this article, there is a pictstewing his dun leg barring on the Dun CentraliGtat
web site, on the Dun Markings page.
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Robbi-Sue Misalert (Peaches), at age 28 - May, 2004
Photo by Lee Hewitt.

Peaches, now 28 years old, is retired from broodretatus. And a well deserved retirement it is.SEho
of us who are fans of the dun Morgan would likextend a most sincere and heart felt thank yolet® L
Hewitt of Scrub Apple Farms and Lee-El Morgans ewNPaltz, NY for so generously providing
Peaches with her retirement home, and her wondddwif leisure and excellent care! "Thank you,
Lee! We all know that Peaches is in great handsacelving excellent care!"

Dunalino—Finally Dun It (Finallys Brass Figure xrally Tater’s Tot).
Photo by Deb Tompkins.
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Until recently we knew we had grullas, bay/zebrasjismoky grullas, and dunskins within the Morgan
breed, but we did not believe we had any true dooslyet. A few palominos have been mistaken for
dunalinos, but either they had no dun parent, @r tharkings were clearly counter shading markings.
However, a true dunalino Morgan has been foundidSiry Finallys Brass Figure (palomino) and out
Finally Tater's Tot, who is either bay/zebra dumdrrown/seal dun. He is the gelding Finally Dyn It
bred by Carol Rehberger of Finally Farms. He issteged simply as "Dun”, since there is no color
choice for dunalino. Finally Dun It displays a malsal stripe, as well as light red leg barringe Téyg
barring on red duns and dunalinos is often hameeg, especially in photographs, due to theitéigh
coloring compared to black leg bars found on bdayaeluns and dunskins. Deb Tompkins did manage
to capture his leg bars on film well enough faoibe clear that they were indeed dun leg barscéts
coloring is also quite typical of dunalino, haviagnore yellow/tan tone than that of the yellow/gold
palomino. Of course, his light red dorsal stripgodtelps identify him as a dunalino, as does hikela
leg points and having red hairs mixed in his maomfthe dorsal stripe running through it. A
palomino's mane would not have red hairs, becdeseream gene would have diluted them to white.

Dorsal stripe of the dunalino, Finally Dun It. Pleoby Deb Tompkins.

Dun Central Station web site -http://www.duncentralstation.com

Nancy Castle, 153 Faith Trail, Paradise, TX 760738562
tdmequine@ntws.net

About the autharNancy Castle owned and run the YahoogroupsMstganColors, since September of
2001. In 2003, at the encouragement of many offladoogroup list members, Nancy published an
equine coat color CD-ROM, titled "Basic Equine Gd&enetics - Simplified"”, written primarily in
layman's terminology. She has studied the duneddene, as well as equine colors in general, f@rov

4 years. Nancy has devoted much of her focus oduhelilute gene, and continues to research the dun
colors, markings, and to develop logical, workihgdries on how this gene acts upon various base
colors, and how it acts in conjunction with variouedifying genes.
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