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Liz Vahlkamp

I'll admit it: l 'm a data hound and ['m hooksd
on skin biopsiesl So, as I speak u'ith other Suri
breeders, l 'nr always amazed when I hear the
responses from people who don't run this tcst:
" lt's too ex pe ns iv e," " I t: a n t e I l. w lt ic h ol m,- an -
imals are dense ju:jt bl feeling tlrcir.fteerc," or
"'l'he jutlges loved my tutinnls, avj that'.s aLl
that reall\.- matters." So, I've writtcn this ar-
ticle to denronstrate the tlpes of information
vou can galner frorn this test. the economics
of biopsies, and why it has the potential ro
meaningfully improve the quality and the
consistency of each nelv crop of crias.

First of all, a skin biopsy gives you
much more information fhan the den-
sity of thc fleece. lt gives vou infor
mation about the fineness, the handle,
and the uniformity of the fiber, all
things that arc highly valued in thc
show ring, and that are also valued
in the commercial fiber market. By
havirrg al l  of  th is grert  i r r lb nat ion
on hand" you can begin to take
control of yonl breeding program

conirnued on next page
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without a "hit and miss" approach.
The following information is provided regardless

of which service you use for your biopsies.

This is a ratio you will see mentioned by breeders
who run biopsies, and it is an important piece of in-
formation. himary fibers, or "primaries," grow out of
the skin as a protective coating against the elements.
They are generally higher in micron, and they can in-
fluence the handle of the fiber. The secondary fibers
in a cluster are those that grow around these primary
fibers. They are generally softer and there are more of
them. The higher the ratio of "secondaries" to prima-
ries, the finer the overall fleece. Fineness is certainly
important in the show ring, and it is also one of the
key drivers in determining the value of a bale of fiber
in the commercial market. "''

This is one of my personal favorites and it goes
hand-in-hand with the S/P ratio. The ideal would be
to have the primaries the same micron width as the
secondaries, but a spread of five microns or less is
thought to be exceptional. A significant difference
in the spread between primaries and secondaries will
lessen the handle of the fleece, and also impact pro-
cessing and the quality of the end product.

The next time you run your hand down the neck
of your Suri, it may feel soft and fine. But if your
animal's primary fibers have a significantly higher mi-
cron count than the secondaries, you will feel some-
thing thatjust isn't quite right - almost like sand in the
fiber that distracts from the fineness you are otherwise
feeling. Judges will feel this in the show ring and it
is possible that your animal will not place as well as
one that has a more uniform set of fibers. It will make
no difference that you have a fabulous mean fiber de-
iameter (MFD) on your histogram because of all the
great secondaries your animal produces; if the micron
spread is wide, the handle will suffer.

The reverse can be true as well. I have an older
girl who runs 28 microns on her histogram, and she
has a very low S/P ratio, but the spread between her
secondaries and primaries is only five microns, which
is considered highly desirable. The result is that her
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fiber feels relatively soft. The uniformity of her pri-
maries and secondaries actually improves the handle
on her ffeece!

From the standpoint of the commercial fiber mar-
ket, a significant difference between these types of
fibers will have a negative outcome. Lack of uni-
formiry in micron generally downgrades the value of
a bale. This occurs for two reasons: Fiber spins dif-
ferently depending on the micron level. If you have
a group of secondaries at 20 microns, and a group of
primaries at 30 microns, the machinery will process
at some average of the two but the results will be less
than adequate for either micron level. There will be



too much twist for the primaries and too little twist
for the secondaries. Additionally, these higher micron
fibers, will most likely poke out ofthe yarn and create
a scrarching sensation on your skin even if the sec-
ondaries are of a iow micron. In either case, the result
of large micron variances is poor handle and poor dur-
ability of the end garment. As a result, these bales
will most likely be used for lower quality (i.e., lower
margin) products.

This measurement also affects handle and processing.
A "medullated fi ber" is one that has air pockets in some

or all of the fiber. While these air pockets can help
with warmth, they make the fiber stiff, and thus, they
lessen the handle of the fleece. Guard hairs, which
have a full hollow core, are the stiffest and are con-
sidered a subset of overall medullated fibers. When
medullated fibers are processed, they tend to poke out
from the yarn and lessen the handle of the garment
similarly to the high micron fibers mentioned in the
prvious section. Note that most alpacas have some
level of medullation, so breeding it out is not epected.
But limiting the p€rcentage is a worthy goal.

This is, of course, the measurement that everyone asr
sociates with skin biopsies and it is the measurement
that most often surprises breeders receiving their re-
sults. Why? Well, because there are so many variables
that can throw off the hand when trying to determine
density by simply feeling the fiber:
. Micron levels between animals - If you have

one animal with fiber at 20 microns, and an-
other at 25 microns, the 25-micron animal may
feel more dense because the fibers are wider. So.
unless you are comparing two animals with the
same mean fiber diameter (MFD) and standard
deviation (SD), you are not going to be able to do
a fair comparison.

. Medullation - As mentioned above, medullated
fibers are stiffer. If;ou are comparing one ani-
mal with a great degree of medullation with one
that has little, the higher medullated animal might
"win" the density contest, though again, the real-
ity may be much different.

. Weight - A fleece with higher micron and/or lon-
ger staple length is going to weigh more than a
similarly dense fleece with lower micron and/or
staple length. If you try to use weight alone to
determine density, you are likely to get it wrong.

. Wide spread between secondaries and prima-
ries - Again, the higher micron fibers in the fleece
are going to give the hand the illusion of greater
density.
Additionally, when feeling by hand, the best you

could hope to do would be to determine which of
your own animals is the densest. However, with a

continued on next page
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skin biopsy, you will know where your animal stacks
up relative to a much larger pool.

The importance of density cannot be overstated
because it impacts so many other factors in the fleece.
Of course, the greater the density, the greater the dol-
lars back per animal fleece. However, research also
suggests that with increased density comes greater
fineness and greater organization of lock, which mean
little to no cotting.

The significance of density as it relates to lock
organization is again relevant in the show ring and
the fiber market. For the show ring, good organiza-
tion of the locks in a uniform manner across the ani-
mal means good phenotype. We all know that this is

one of the key fiber components that judges look for.
Note: It does not mean twisted locks all the way to the
skin - it means good lock definition all the way to the
skin.

On a more practical level, poor organizarion
of locks creates cotting, which creates a significant
devaluation of the fiber in the commercial market.
Cotting occurs when fibers grow at odd angles from
the skin, thereby crossing over one another and be-
coming entangled. Once the fibers do cross over and
tangle, they will break, creating "shorts" in the fiber;
this leads to shedding in the yarn, significant fiber loss
while processing, and overall poor durability of the
yam. Contrary to popular belief, cotting does not oc-
cur because an animal is dense. nor does it occur be-
cause an animal is fine.

1.

pare animals within my own herd accurately, and
I can compare my results with the larger pool to
see how my breeding program stacks up. Select
who you are comfortable with, and don't let this
roadblock stand in vour wav.

1 "Biopsies are too expensive." I look at this road-
4r block in three ways:

"I don't know which service to go to. l've heard
thz densiry results ore dffirent, and only one can
be right. Since I'rn not qualified to figure out
which one is accurate, I'm just going to skip do-
ing biopsies." I'm going to give you a breeder's
response: I donlt know either and I don't even
know if it is true that the results are different. But
I do know that each service has a large pool of
data and each has a consistent method for mea-
sunng density from one biopsy to the next. So
if I select a service and stick with it, I can com-



3.

f, Showing vs. biopsies - [ love showing. and
U. one of my third-party data points is often

from the show ring. However, think about
the cost. Approximately $130 per stall. a
$35 entry fee, gas to and from the show of
approximately $120, the hotel for two nights
at $20O. and food of around $30. I've just
dropped $515 for a judge to tell me where I
rank among a small group of farms standing
in the ring with me.. .and judging is highly
subjective! For the same amount of money,
I could have gotten two biopsies done and
received concrete, objective information on
my animals and compared those results with
hundreds of other animals in the data pool.

tr Outside brcedings - I try to purchase one
L r or two outside breedings each year to keep

some genetic diversity running through my
herd. But gone are the days when I will
purchase a trreeding without knowing the
biopsy results of the herdsire. Why? Well,
breeding fees are $1500 or more. So, I want
to make sure that I am getting the most for
that money. At $1500, I could test two of
my herdsires and four of my girls and make
a more knowledgeable breeding decisiotr
than breeding a girl to a male about whose
fiber I know liule or nothins!

"l run histogratns, and that tells me all I rced
to know." Histograms are great. I run them on
my whole herd - show quality and fiber quality
animals alike - remember, I'm a data hound!
They are a great frst step to confirm what I'm
feeting in the fleece. They even give some simi-
lar information to what you see above, But they
don't tell a detailed story. I may know that my
coefficient of variation (CV) is high, but I don't
necessarily know how to correct it. Do I need
to increase my S/P ratio? Do I need to nanow
the micnon spread between my primaries and
secondaries? Do I need to improve the density
of this animal to try to secure an overall beaer
fleece? Additionally, histograms will reflect not
only genetic information, but also envi ronmental
conditions such as stress and nutrition. Runnins
the skin biopsy fills in the genetic question marks
and gives me better information as I make the
next round of breeding decisions.



Wnar Bropsres Ane Nor
Now that I've talked you into doing that first biopsy, I'll toss out three
cautionary points, First, biopsy results are not a promise that the off-
spring from the sire and dam will inherit all the positive traits of each.
By themselves, biopsy results simply give each breeder a better, more
objective roadmap to matching males and females. Heritability is de-
termined by Expected Progeny Differences (EPDs) and while some
day information from a skin biopsy may be pan of the EPD measure-
ments, for now, it is not. Therefore, it is incumbent upon each farm
to secure biopsies from each of their offspring to determine their own
results for heritability.

Second, alpacas are known for their lack of uniformity actoss the
blanket and a skin biopsy is only taken from one small spot on one
side of the animal. As such. each breeder must use common sensg
when inte{preting the results. Biopsies do not necessarily represent
every inch ofyour animal's fleece. I had an animal that had wonderful
density results and great lock definition where the biopsy was taken.
However, I also knew that he cotted each year all around his shoulder
area, so I knew to factor in roy own knowledge of the animal with the
results from the density test.

Third, biopsies are most useful if they are taken at or after 18-24
months of age. Before that tine, the derived secondaries are still ma-
turing and increasing in size. Also an alpaca will have greater density
when it is young and still growing than it will have at maturity. Thus,
biopsies at less than l8-24 monlhs are not a fair representation of the
alpaca's true fiber make-up.

EoNcr-usroN
While skin biopsies are not the "end alt, be all" of better breeding
pftrctices, they do provide a wealth of information that can be used
to improve one's breeding program. As our industry moves forward
and fiber becomes an even more important part of the picture, mak-
ing smart breeding decisions to improve our national fiber clip will
become increasingly important. Biopsies are a great tool to help make
those smart decisions. O
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