Alpaca

OR
ARE
THEY?

WHEN IS A MYTH NOT A MYTH?
“When it has scientific evidence to back up the statement”
Cameron Holt

Areas of discussion

• Alpaca resists solar radiation!

• Blue eyed whites are not deaf!

• Alpaca is more durable
than sheep's wool!

• Alpaca is lighter than wool!
Alpaca has a thermal insulation,
30% better than wool and
Cashmere due to its hollow fibre!
• Alpaca does not retain water!
• Alpaca is 7 times stronger than
sheep's wool! Alpaca has 3 times
the tensile strength than wool!
• Alpaca is prickle free!
• People are not allergic to alpaca
due to no lanolin/grease! Alpaca
does not have lanolin in the fleece!

Before looking at these various myths
which have circulated around the
industry since the late 1980s and
onwards, it is fair to say some are
obviously myths and some may be
results of various research which is not
always repeated in other trials.
I mention this because the research
data from the 90s clearly shows a
different result (although a similar
trend) to some of the research found
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today. If we were to do research on a
superior well bred stud we must surely
find data more similar than if we used
a mixed herd like those seen in the
early research. An example of this is
the various differences between colour,
particularly in micron, Co efficient of
Variation/Standard Deviation which
have improved, as well as definition of
style and character within the fleece.
This is from early research of the writer
compared to work which has been done
at a later time. Results that I have been
looking at in recent times also indicate
improvement although I have not carried
out specific research to confirm that.
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Over a four year span:
CV appears to have improved
around 2% over this period.
The dark colours have improved
for fineness, the grey and fawn
not much change with the whites
0.5 to 1 micron coarser.
This may be due to breeding or the
differences found in the particular herds
from where the data was obtained.
When data is close or inconclusive
it is hard to say which is correct,
except that the data is correct for
that herd. Therefore myths may not
be able be confirmed or disproven.

Blue‑eyed whites
are not deaf!
This was one of the first
myths to be proved false.
In 1992 whilst visiting leading alpaca
breeders, Alan and Carolyn Jinks at
their property in Victoria, Australia,
to conduct a training program I took
the opportunity to walk through their
base herd of alpacas with Alan. We
noticed a white alpaca which appeared
unaware when we were walking close
to her. She did not move generally
and on inspection found that she
was a blue eyed white. Using some
attention techniques like clapping
hands and noise, Alan and I made
the decision that she was deaf. This
was my first encounter with the
blue eyed white syndrome which
has been found in mohair goats.
Discussing this with many people,
the consensus was still that blue
eyed whites were not deaf. I know
deafness has been found in the goats
and it seemed feasible that this was
happening with our alpacas. It wasn't
until research finally proved that in the
majority of blue eyed white alpacas
most of them were in fact deaf.
Anecdotal evidence, research evidence
from Elizabeth Paul (Australia) and a
study by D Anderson and P March
(2002 USA), where they conclude that
“Congenital deafness” is prevalent in
alpacas with a white hair coat and solid
blue eye colour (approximately 90% of
animals with solid white hair coats and
solid sky-blue to white eyes are deaf).
This data strongly suggests that
true blue eyed whites have close
links with congenital deafness.
(Those alpaca breeders of “grey
fibre” should read Elizabeth Pauls
book “The Alpaca Colour Key”)
24

Alpaca is lighter than
sheeps wool! Alpaca
has thermal insulation,
30% better than wool
and cashmere, due
to its hollow fibre!
Lightness
If you read the claims about the
lightness of alpaca fibre you would
say without a doubt that the alpaca is
lighter than wool. Like many claims,
this has not been proven satisfactorily
to date. However, it is known that
when testing fibre for micron using an
airflow machine, a special calibration
has to be used for alpaca because
when the 2.5 grams of the required
amount of fibre are inserted in the
chamber for measurement, they give
a different reading to wool for fineness
due to the medulla cell, which causes
a finer reading for fineness (airflow
works on the principal of restriction
of air over the surface area - the finer
the micron the greater the restriction).
If alpaca is lighter, more fibre goes
into the chamber (2.5 gms) creating
a larger surface area. This suggests
that alpaca fibre would be lighter.
Anecdotal evidence by many people
who wear alpaca claim it is lighter.
They of course do not take into account
the construction of the garment.
Another comment on this is that the
processors say that alpaca fibre is
heavy compared to sheep's wool. In
the case of Huacaya, this may be the
influence of the curvature difference
between Huacaya and Wool, and its
behaviour during processing.

Eg:
Wool;
26 microns… 60deg mm curvature.
Huacaya;
26 microns .... 33deg mm curvature.
These results would have an effect
on the ability to create bulk into the
yarn (Higher the curvature the greater
to create bulk), which is needed to
construct fine bulky yarns similar to
wool to produce light weight garments.
This therefore means slightly heavier
garments made of alpaca. Suri is
certainly similar to mohair and both
are considered heavy by processors.

Thermal/warmth
Non conductivity of heat
Sometimes referred to as thermal
properties, alpaca fibre does not readily
conduct heat. A steel rod would be
an example of an object that readily
conducts heat. It is claimed by many
that the insulating properties are greater
than for sheep but this is not readily
confirmed. However, it is considered that
the construction of the garment where the
fibres are not too closely packed together
creates air pockets trapping the air, are
more an aid to the insulating properties
than the fibre itself. This phenomenon
is also aided by the fact that woollen
constructed clothes do not lay close to
the skin and allow this circulation of air
enabling the person to stay warm or cool
depending on the external environment.
Research by Trevor Beuth of Kelly
and Windsor suggests that it takes less
alpaca fibre than sheep's wool to create
the same level of warmth in quilts.
A “TOG” rating (A British unit of
measure for thermal attributes of quilts)
shows here that a quilt of 450gsm, an

alpaca would have a TOG rating of
“7” and the equivalent weight of wool
would have a TOG of “6.5”. Wool needs
around 12gsm extra to reach the TOG
rating of “7” to equal the alpaca rating.

To unravel the myth we need to
look at the data. Firstly, Suri is not
considered in this assessment as
Suri characteristics are more similar
to mohair than sheep's wool.

The data here clearly suggests
that when the same volume of
alpaca and sheep's wool is in a
similar quilt, the alpaca is not
only warmer but lighter also.

It is accepted that Merino, Polwarth
and Corriedale type sheep's wool
is solid throughout the equivalent
alpaca micron ranges eg;

Designer and fabric maker Romano
Favari, when looking at producing
alpaca quilts decided to have a
laboratory test carried out at an
Australian “NATA” registered laboratory
to see if alpaca was in fact warmer than
wool. The parameters in the various
tests were the same for wool as for
the alpaca. Unfortunately the results
did not produce the same outcome
as the “Kelly and Windsor” as little
difference was found in the research.

Authors comment
The K&W research is the only data that
the author can find that demonstrates that
alpaca is lighter and warmer than wool.
Does this therefore suggest that alpaca
fibre is lighter and warmer than sheep's
wool and if so, by how much is alpaca
lighter and warmer? Or is this only in
alpaca quilts where bulking is not needed
as it might be in yarn. Or is it the same?
MUCH OF THE CLAIMS FOR
LIGHTNESS AND WARMTH IS
BASED ON THE FACT THAT
ALPACA IS HOLLOW!
Does it surprise you that
not all alpaca is hollow.
Various research papers have
shown that fibres below 20 microns
are in fact basically solid.
1. Non medullated fibres, below
20 micron diameter
2. Fragmented, 20-30 micron diameter
3. Interrupted, 30-40 micron diameter
4. Unbroken medium wide,
40-60 micron diameter
5. Unbroken very wide,
60 or more micron diameter

Below 16
17/20
21/26
27/30
31/34
There is an area of alpaca which is
said to be hollow. This area is not
in fact hollow. That is in the finer
groups (<16, 17/20). Those fibres
below 20 microns are basically solid
(J. Villarroel and C Holt/I Stapleton).
This can be seen in the chart above.
Those fibres which are coarser than
20 microns have some degree of
medulla/hollowness and this medulla
gets bigger as the micron increases.

Their micron
ranges are
around 13 to 16
(Chinese) and 16
to 19 (Iranian).
The Cashmere
also has a similar
scale protrusion
to alpaca fibre
of around .4 of a
micron whereas
the sheep's wool
is double that at
.8 of a micron.
We have a case
where the only
difference in my
opinion between
the Cashmere
and the Ultra

(A Tillman)

Note: The graph shows that
all of the fibres in this trial
under 20 microns are solid.
So we have a problem in our debate as
the more sub 20 fibre that is grown there
is less likely to be a medulla taking away
the argument for lightness and warmth.
As I discussed earlier I think there are
small grounds to conclude that in the
fine to strong alpaca microns there
is enough hollowness to interfere
with the testing (airflow machine) and
concurs that the Kelly and Windsor
tests may have some validity.

Cashmere
Cashmere is the down fibre (secondary
fibres) from the Cashmere goat.
They have a similar internal structure
to Huacaya (bilateral) and have a
more crinkle like appearance.

Group “5” is undesirable
in Alpaca fleece.
(Research from J. Villarroel and C Holt/I Stapleton)

Types of medulla and typical cross-section shapes found in Alpaca fibres.
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fine and superfine alpaca is that the
alpaca is longer. I cannot find any
evidence to suggest any real difference
between these two fibres at this level
of fineness. Of course we cannot forget
that the Cashmere is a solid fibre like
the alpaca of these micron ranges.
Personally I would sooner have the
fineness than worry about the lightness
and warmth. This end of the fibre trade
is not used in blankets or duvets/
doonas and to me is not an issue
Taking these comments into
perspective, I cannot find a research
paper or statement that alpaca
is a 30 percent better insulator
than wool or cashmere.
The most important thing to
me is the handle of alpaca.

Alpaca does
not retain water!
Hygroscopic properties
This is simply moisture absorbency.
Alpaca, like wool, has the ability
to absorb and give off moisture.
An example is under very humid
conditions alpaca can absorb up
to around 30 per cent of its own
dry weight before the wearer feels
any clamminess from the garment.
Alpacas in a controlled laboratory,
absorbs 15% moisture from a bone
dry weight of fibre (Holt/Scott 1995).
Polyesters and acrylics can
only absorb 1 or 2 per cent of
moisture before feeling wet.
Polyester is therefore said
not to absorb moisture.

Alpaca is seven times
stronger than sheeps wool!
Alpaca is three times the
strength of the equalivent
diameter of wool
Many Alpaca breeders claim that alpaca
fibre is 3-7 times stronger than wool
which is rather hard to believe given
the similarity of morphology of the two
fibres. Two colleagues of the author at
the Textile and Fibre Research Institute
(TFRI) based at the Melbourne Institute
of Textiles, Drs Ian Stapleton and Robert
Stedman, both did literature searches
(1992, 2002) for documented evidence
supporting this claim. Although many
people write about it and attribute data
results to various people, the original
source could not be found. Romano
Favari, former processor and current
fabric designer and maker, has not seen
any indication to support the claim that
Alpaca is 3-7 times stronger than wool,
during his time working with Alpaca fibre.
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Staple strength
Alpaca is generally strong in tensile
strength although this can change and
become weak if the animal is stressed
e.g sickness, lack of nutrition etc.
Research (Holt Stapleton 1993) has
shown Australian Alpacas (Huacaya)
have a tensile strength range of 22-104
N/KTex. Research on Suris samples,
(from two farms) was of good to average
quality (Holt/Scott 1997), found the
tensile strength range was from 18.25
to 57.50 N/KTex. Pasture was variable
between farms and in their backlines;
the fleece was quite tender due to the
openness to the weather. Removing
the backline tests improved the results
by an average of 3.52 N/KTex.
With the introduction of new modern
machines and improved processing
techniques 45N/Ktex is now considered
the minimum strength for sound
wool. Note; a break in the centre of
the staple is more heavily penalised
for price by the fibre buyers.
A report for the Rural Industries
Research and Development Corporation
by Professor Xungai Wang (2003),
reported the following from samples
taken from a bale of Alpaca;

There needs to be more convincing
data for the original claim that
alpaca fibre is 3-7 times stronger
than wool to be believed.

Alpaca is prickle free!
Prickle factor (%AE30)
“Comfort factor”
This is a term given to the perceived
sensations from contact of clothing
with the skin. The main sensation is
the itch or prickles that some (few)
people identify as giving discomfort.
Research suggests that the itch is
not an allergy but a response from
the pain nerve receptors in the skin
to the coarse fibres (over 30 micron)
protruding from yarn in the fabric.
The coarse fibres being the high load
supporting fibres that protrude from
the fabric exert a force of 100mg
or greater. This indents the skin
subsequently activating the pain
receptors in the dermis. The finer
more flexible fibres do not create the
same problem. It is a prickle or itch
that is perceived and not a pain.

“The tenacity of single alpaca
fibres has a tendency to decrease
as their diameter increases. …
As expected, single Australian
alpaca fibre is stronger (about 7%
higher on average) than a single
wool fibre. However, the strength
difference in single fibres is much
lower than in staple strength. Alpaca
staple strength is significantly
higher (about 40% higher) than
the wool staple strength”.
However the data above does show
alpaca to have a greater tensile
strength than wool even if it's only a
very small advantage. Fibres only need
to be around 45 N/KTex and better
for processing. Anecdotal evidence
suggests that alpacas which have
been tested from marginal pastoral
zones where sheep are plentiful,
tenderness in the alpaca fleece was
not that dissimilar to Merino sheep.
To be accurate, various breeds
of animal, e.g. sheep, goats and
alpacas of similar microns and ages
would need to be shorn and run
together under the same conditions
for two to three years with yearly
assessments of their fleeces, to be
able to justify any such statements.
It is well known that nutrition, health,
pregnancy etc affects the tensile
strength of these protein fibres.

The offending fibres (Natural or
Synthetic) are usually over 30
microns in diameter in particular
are those over 40 microns.
Yarn with a high content of
coarse medullated or Guardhair
fibre will produce a much greater
discomfort to the wearer.
It therefore is wise to be aware of
the measurement on the histogram
indicating the percentage of fibres
over 30 microns (Greater than 5%).
Little difference between Huacaya
and Suri fibre could be found for this
characteristic. (Holt/Scott 1998).
Studies have shown that a wool
of a mean diameter of 21 microns
and a low C.O.V. having less
than 5% of fibre over 30 microns
should not be perceived as
having a prickle (itch) problem.

Prickle factor is now being quoted
as “comfort factor” and is shown
in reverse to that of prickle factor,
EG PF 5.16, would now read CF
94.84. The research being quoted
in this article was done when the
term “prickle factor” was in use.
Research by Dolling et al.
(1992) was for an evaluation of
prickliness in woollen fabrics.
Similar fleeces (for mean fibre
diameter, S.D. staple length and
strength) were processed together
to make knitted fabrics. One fabric
had a mean diameter of 23.2 microns
C.O.V. of 16.4%, the other a diameter
of 21.5 microns and C.O.V. 21.7%.
When assessed the 23.2 micron was
perceived as being less prickly. When
looking at the % of fibres greater than
30 microns the 16.4% C.O.V. had
3.6% above compared to 5.0%.
When spinning yarns at high speeds
(Sporle, P 1994) the broad micron
fibres tend to be thrown to the outside
of the yarn. He has indicated to the
writer that using less twist (soft twist)
he can reduce the prickle effect. If
there is an extreme coarse edge in
the fibre then the problem will still
remain. Mr Sporle says that using a
soft twist on fibres up to 28 microns
and a C.O.V. of up to 22 he can create
a yarn that is comfortable on the skin.
Woven fabrics with their tighter
construction (similar micron) will
tend to be pricklier than the knitted
fabrics. The fibre ends are not
as rigid in the knitted fabrics.
Fibre length also plays a role in
the “prickle factor”. The longer the
average fibre length the less fibre
ends should protrude therefore
the less the prickle factor.

So when using measurement data in
selection you should take note of %
number of fibres over 30 microns, as
well as C.O.V. Of course as the micron
gets stronger so the % over 30 microns
will become greater in number, but
if you keep your eye on the C.O.V.
you can keep it at its lowest level.

Authors Comment
Handle And Softness
This characteristic in my opinion is the
main assets of Alpaca fibre (Author).
The softness is usually due to the micron
of the fibre but when comparing alpaca
with wool we have a major difference.
The cuticle cells (outer) on wool
protrude approximately 0.8 of a micron
(scale height) compared to alpaca that
protrudes approx. 0.4 – 0.3 of a micron
(suri less). This gives a feel of around
2/3 microns finer (softer) than the
equivalent micron in wool. With some
lustrous huacaya fibre and suri fibre you
can get also a more slippery feel due

to the scale frequency per 100 microns
being lower. These characteristics are
advantageous to alpaca not only from
the softness angle but also from the
ability to wear alpaca fibre on the skin.
You would assume that the prickle factor
which applies to wool with 5% of fibres
over 30 microns may not be as severe
on the equivalent alpaca fibre, although
if the yarn has a lot of coarse fibres
through it this may not be the case.
Coarse fibre ends touching the skin
triggering pain receptors just below the
epidermis layer cause the prickle factor.

People not allergic to alpaca
due to no lanolin/grease.
Alpaca does not have
lanolin in the fleece
The second statement is
completely wrong!
Alpaca fibre like other fibre producing
animals has certain forms of what we
would call contamination. These are:
• What they collect in the field
while grazing such as dirt
and vegetable matter
• And those internal contaminants
found within the skin. Those
contaminants are grease, also
known as lanolin which is found
in the sebaceous gland (wax)
and the suint which is found in
the sudoriferous gland (sweat).
As you can see in the two follicle
examples, both have wax glands.
The grease is a clear substance
and not only helps the fibre travel
through the skin as it grows but also
helps protect the fibre from external
elements. Alpaca (huacaya and suri)
are normally low in grease but can in
some cases have a higher content.
This is dependent on the bloodline and
breeding just as other fibre animals'
content can vary for the same reasons.
AN AVERAGE ESTIMATE OF
INTERNAL IMPURITES PERCENTAGE
FOR HUACAYA FLEECE
(C Holt / S Scott / I Stapleton -1992)
GREASE

SUINT

1 – 3%

0.5 – 1%

I have seen angora goats with mohair
containing very high contents of grease
up around 40 per cent as well as some
suris with content between 10 and 20
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The overwhelming conclusion from
the above results is that the mid-back
site is severely weather-damaged
compared to the rest of the fleece.
We have not been able to determine
how far down the flank of the animal
this degradation extends. It would be
reasonable to speculate that Peruvian
fleece, grown in the Altiplano region of
Peru would suffer significantly higher
levels of tip degradation because of the
greater levels of UV at high altitude.

per cent. This data is not commonly
seen. Some huacaya alpacas have
been seen by me with an estimated 5
to 8 per cent of grease. Some grease
is important in our alpaca fibre.
The low content of grease and suint
obviously is an advantage in the
scouring process but of course the
dust and vegetable content which is
picked up whilst grazing is a husbandry
responsibility of the grower and is
also dependent on the pastoral zone
in which the alpacas are grazed.
I will make a bold statement and go
as far as saying that all alpaca fibre
processed either on mini mill machinery
or on full commercial processing
plants have the wool scoured prior to
processing. Back in the early 1990s
when there was some thought that
alpaca due to its low grease content
could be processed without scouring;
I engaged the help of the textile
department of my Institute to help me
carry out a study into this. I will not
say the result was a disaster but the
cost involved was prohibitive and the
recommendation from that experiment
was a definite NO. However I will say
that the problem came more from the
dust than it did from the actual grease.
The only people who I would think
would spin greasy alpaca would be the
craft industry where they can select
fibre free of dust and vegetable matter
and use the natural grease as an aid
to the cohesion in their spinning.
As to the first statement;
As discussed in prickle (Comfort) factor,
itchiness or perceived allergy is created
by the coarseness of the fibre (%fibres
over 30 microns) and in the majority of
cases where wearers of the fibre believe
they are affected by the wool grease,
it is very clear that in processed fibre
which has been scoured, there is no
wool grease left for this comment to
be made. I would go so far as to say
that the wearer of alpaca would have a
similar reaction to the wearer of merino
sheep's wool. One reason may be a
medical condition, which would be rare.
There is other possible influence and
that may be the cuticle cell height which
is discussed in this article under Handle.

Alpaca is more durable
than sheeps wool!

the dyer caused by uneven uptakes
of dye along the fibre length.
The major factor responsible for
weather damage is solar UV radiation.
The end result of prolonged exposure
to sunlight and other environmental
factors is the loss of cuticle followed
by rapid degradation of the cortex.
These events then result in a significant
loss of fibre strength in the tip region.
A simple staining test which allows
the extent and severity of tip damage
to be readily assessed has been
developed at the Textile and Fibre
Research Institute (TFRI) based at
the Melbourne Institute of Textiles.
Greater amounts of dye are taken up
by the more weather damaged fibres.
The following data shows the relative
extent of tip damage in all fleece
sites for the total sample. This table
is a summary of data relating to tip
damage detailed in “A SURVEY OF
ALPACA FLEECE CHARACTERISTICS”
(Holt C/Stapleton I 1993).
The data is collated according to
groups and the numbers in the Table
indicate the amount of dye taken
up by weather-damaged tips.

Alpaca is considered to be a durable
fibre similar to that of wool (relevant to
similar microns). However Professor
Wang (2005) suggests that alpaca
may in fact be more durable,
when examining bending/abrasion
fatigue on alpaca and wool;
“The results indicate that the number
of abrasion/bending cycles at fibre
break increases with an increase in
fibre diameter, and that alpaca fibres
are more abrasion resistant than wool
of similar diameter. One reason for
this is that the alpaca fibres have a
much lower scale thickness (or much
smoother surface) than the wool fibres”.
As the fibre becomes coarser it
becomes harsher and although
the fibres become more durable
per sae they are not as desirable
to wear close to the skin.
To gain a better understanding of
the attributes, important knowledge
of alpaca fibre and its fibre
preparation for sale, I recommend
my book “A Definitive Guide To
Alpaca Fibre” for your reading.
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Cameron Holt, a leading
international alpaca fibre expert has
had some 50 years in the fibre industry
with 25 of those later years dedicated
to alpaca research and education.
In 1990, because of Cameron's long
involvement with wool, mohair and
cashmere, he was asked by the
founding fathers of the Australian
Alpaca Association to develop an
educational program and to help in
the setting up of standards for both
testing and judging of alpaca fleece.
His numerous research programs and
publications over these years helped
enable this book to be written.
In 2012 Cameron was honoured for
his work with the alpaca industries
in Britain and Australia with Life
Memberships to their organisations.
Cameron is still travelling internationally,
judging and training for a number
of alpaca associations.

Disclaimer:
The Author has made every effort to ensure
that the information in this article was correct
at time of printing. The information in this
article is meant to supplement, not replace,
the reader’s own education and experience.
The Author advises readers to take full
responsibility for their decisions related to fibre
appraisal and allied topics contained within.
It is important to understand the large variance
still in the alpaca gene pool, as research
results quoted in this article, with another
research group of alpacas the findings may
vary slightly to those results indicated herein.
The Author does not assume and hereby disclaim
any liability to any party for any loss, damage,
or disruption caused by errors or omissions,
whether such errors or omissions result from
negligence, accident, or any other cause.
All data and information provided in this
article is for informational purposes only.
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