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STUDY OF THE TEAU ) 8

Introduction,
A brief historicel survey of the work leading up to the

present study.

The world sheep population ieg in the vieinity of seven
hundred millions and the vast majority of these animals are kept,
to a greater or a lesser degree, for their wool., It is, therefore,
not surprising that Wool Research is by no means new, The
production of sheep for their coat has been, as Barker points
out (1), of 1m§ortance since Biblical times and, although during
the last epoch, with the perfection of methods for meat preserv-
ation, the importance of wool to the sheep industry has decressed,
the need for wool research has been increased by the ever growing
perfection of synthetic.fibres. '

Wool research as such can possibly be dated from
Dr., Hook who, in 1664, presented a paper to the Royal Society on
the subject of wool and hair structure, but it was not until the
advent of the compound microscope that the study of wool gained
sufficient precision for measurements to be made, Such measure=-
ments opened the door for the wool physicist who, by the applie-
ation of X-rays and other physical methods, has been able to
explore with considerable success the ultimate structure of wool
and hair,

The value of wool has been determined, at least
partially, by its length and thickness (or width), and thus
measurements of wool in three dimensions have been important
sections of wool research. As other valuable characters were
recognised and evaluated they also were measured and correlations
worked out, Thus it has come about that wool research has
collected about 1tself innumersble patient measurements -
measurements that have often merely evidenced the complexity of
the fleece of the sheep as a subjeet of research, Workers have

often been unable to check their measurements with those of other
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workers because of the great varletion, not only between sheep

of dfferent breeds in different enviromments but, between
animale of' the same broed end even between adjecent arcas on the
same animal, Thus it is, that similar series of measurements hové
led to different comclusions, bringing ebout eenfusion which still
existe in mm sections of vooz research.

The concept of the fibre as an individual entity end
not merely as an individual in a population is relatively new
in wool rescerch, Barker (1) as late as 1929 writes that, from
the point of view of Biology, the unit of study is the complete
fleece, pointing out that differences between fibres while marked
in extreme cases are yet not sbsclute, as fibres can be found that
represent every graduantion between extremes, He does, however,
make a distinction for Remp,

The fact that the wool fibre is an eccretionary product
showing in its structure the happenings in the feollicle that grew
it, has been rather neglected by overseas wool workers, That
difrerent types of fibre existed has, of course, been plain but
enatomical end environmental relationships between them have been
overlooked, .

Perhope the economic importence of wool as & product
has, by laying too much emphasis on the pmcﬂcﬁvvalm of the
work, rather confused wool workers, perhaps the difficulties
confronting the wool manufacturer were so obvious that those
avallsble for wool research must first atteack the problems ready
to hand, This hos resulted in the neglect of wmﬁl biology in
those countries where manufecturing is of major importence, In
produeing eountries which are reletively new or relatively bagke
ward the long established sents of learning apparently nceessary
for relatively long range pure bieologlcal research are actically
non=existent, with the result that wool as s biological subjeet
for pure science rescerch has not been given the attention it
warrants, A further point of importance is that the manufacture
of the proiuct is largely divorced from its production, with the
result that the producer is unsble to appreciate the relative

|
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importance to the manufacturer of the faults in the wool and
is therefore unlikely to glve support to long range schemes for
wool improvement, Also the producer countries have been greatly
troubled with envirommental effects and have concentrated on
these as giving the greatest returns,

The difficulties such a large animal as the sheep
presents for experimental purposes makes the work expensive and

_dather cumbersome, Thus it is that wool research from a biolog-

ical peoint of view is of relatively recent origin, Happily,
however, the biology of hair has been studied in other mammals -
enimale more smenable to breeding and laboratory work, and this
work has established -i)rinciples and methods that have been found
applicable td wool research,

Thus blological wool research as such is a relatively
new flield and a cronological survey of that section which deals
with kemp, followed by a brief resume of biological work on the
coats of smaller mammals of importance to fibre types in the
sheep, is proposed,

Work on kemp has always recognised that at least two
types of fibre exist in the fleece of the sheep, The term ‘
Kemp is taken from the trade where it serves a useful practical
purpose in distinguishing excessively coarse fibres from the bulk
of the fleece, Thus, although it supplies the research worker
with a very useful term, it requires to be defined before it can
be used in selentific work.

Wool research hag been greatly hampered by the lack of
efficient scientific definitions for terms Borrowed from the wool
trade -~ terms that served a very useful purpose for rough practic—
al distinctions, but when applied to the results of minute study
tended more to complicate than to clarify.

In research on wool, the work has been mostly
descriptive and the descriptions have perhaps been too close to
get a viewy as either locks or parts of single fibres have been
studied, A camplicating factor is that the fleece is clipped
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eagh yeor end the fibre growing, as it does, throughout life,
15 incomplete except in the first fleece. Alse in the Pirst
fleece the flbre is exposed to external conditions with the
result that the tips are domaged early in life,

Deseriptions of fibres in the fleece of the sheep have
revealed the wide differences in structure, but the intermediates
have proved so numercus that sepamration into definite types has
been found aiffienlt, Thus it is, that until recently the study
of kemp has been greatly hampered by the lack of definition of a
Kemp, Before a definition can de glven, however; a study must dbe
made and this study was started early in the century when Downan
1908 (2) and Priestman 1911 (3) deseribed kemp fibres cccurring
in cloths, the lastter succecding in tracing them back to Dast
Indien raw wools,

The word kamp is & practical term used by the sheep
breeder and manufacturer to deperibe certain coarse fibres
oceurring in wool, These fibres have proved to He & nuisance to
the manufacturer in both dyeing and working, thus decrecasing the
value of the wool, The trade ides of kemp has, hovever, given
rise to many difficulties when sn endeavour has bHren made to
study it in the leboratory, Theve is no doubt that workers were
agreed on the general idea of vhat kemp was but there appeared to
be seme difference of opinion as to how %o regard kemp.

Bowmen (2) and Pricstman (3), possibdbly the first to
deseribe kemp, bothregarded it as & feulty wool and failed to |
distingulsh between true short kemps and kempy or medullated wool,
Priestmen (3) in disagreeing with Bowman (2) that the brdghtness
or silveriness of the kemp by reflected light snd ite density and
opacity by tranemitted 1light were due to a seale modification,
held that it was due to the inclusion of space or alr bubbles
within the £ibre and thet if these spaces be filled by soaking
in benzel and oil or by boiling in oil, then the fibre beecomes
transparent. He published interesting microwphotographs showing
clesrly the charscteristic round and square cells of the hemp
medulla, '
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Barker end King (4) end later McMahon (5) conclusively
proved that density of the medullated fibre, and therefore kemp,
is considerably less than of pure wool and thus the large cells
illustrated and described by Priestman probably conta;n air.

Duerden and Ritehle (6) deseribe kemps as they occur
in the South African lierino, They note that they are when found
in the fleece, always single and isolated, never in staples, and
are intermingled with the denser growth of wool, Usually, they
observe, "kemps are not more than an inch or two in length”.

The shed butt is then described as is the whip tip, typical of
new fibres. Further study of the medullation leads them to
neglect shortness and shedding as unimportant and to suggest that
for the sake of terminology, any fibre containing air should be
classed as & kemp, or at any rate kempy, Their consistency with
this definitlion however breaks down when they hold that kemp is
the remnant of the outer coat of the ancestral sheep, They thus
remark the essential continuity between kemp or kempy fibres, as
defined by themselves, and wool, while pointing out = . the
essential disecéntinuity between the outer and inner coat when
they sy, by breeding the fine fibres have been increased and
instead of being shed at intervals now grow continuously for the
lifetime of the sheep”. They were, however, unfortunate in their
choice of sheep asthe Merino is less adapted for kemp and
medullation study than the coarser sheep in which all kinds of
medulla occur more or less gbundantly.

Roberts (7) in 1926 raises the guestion of definition
and from observations mede on the Welgh Mountain breed, lays down
conditions that an adequate definition of kemp must satisfy.

Since an adequate definition is of major importance if a scientif-
ic study of kemp is to be made these conditions might well be
quoted in full.

"(4) The distinction between kemp and other fibres should
be both sharp and qualitative,

(2) The distinction, if it is to be used practically,
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should permit rapid end asccurate naked-oye separation
into the two groups - honpy and nonekenpy,

(3) It is desiveble that the separation inte the two
groups should be one that would correspond to tha
techndeal opinion of what constdtutes & kemp,

(4) It would be highly satisfsctory and en indication of
profitable blological disousaion in the fature if the
definition were to represent a real bieloglcsl
distinetion”, '

Above all then a kemp is a fibre that sheds”,

Those fibres that exhibit medulla snd were included
with kemp by Duenden (8) snd previous wemker: generally, he
consdders to resemble the kemps as defined ebove,

This dietinction has became most importent with the
discovery and use of the benuel test by Mphick (9) and leter
MeMahon (5), The importence lles in the fact that even fine
medullation that s aifficult to detect with the naked eye is
shown clearly by this test and 1t is sbundantly evident that all
fibres Mmmsm are by no means alli kenp a8 deseribed
by workers on lemp,

The discontinuity of the kemp serdes is therefore
definite = either @ fibre is shed or it persists, If it is shed
it ie & kemp end thus the problem of kemp is mmm.
aceording to Roberts, Dusyden, Barker and others, of & totally
distinet coat of e sheep, That the distimetion is as clear cut
as Roberts belioved is doubtful in the iight of move resent work
by Dusrden and Seale (10), Duevden (11), end partieuierly bry,(12)
and others, Roberte (7) however, later remarks the maeroscople
and microseopic similarity to kemp of eme persistemt fibre which
he elassifies as anomolous, '

The definition does, however, despite execeptions, give |
uwmmmtmmu&um eoat of the sheep and ag
such is of the utmost importance to the veseavch worker who |
recognises it se & working definitien snd by no mesns the final |
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word, That kemps are too camplicated for such & simple
definition is now cbvious, Fine fibres with no mscroscopie or
microscopic kemp characteristies have been found loose im the
flecce with the bulbous swelling typical of shed fibres, vhile
coarse {ibres closely resembling kenp both mecroscoplcelly and
mieroscopically have persisted, but as & working definition thie
thedding distinetion has yielded valusble results and peved the
way for a better understending of the biology of the flecce of
the sheep.

Biyth (13) in a study of keup fibres of the Brdtish
breeds of sheep, designates kemp as 'fibres dlstinet frem «ll
other fibres on account of coarsensss and because they are |
usually found loose in the fleece, that is, they arve shed &t least
onee a yoar', A minute study of structure is mede from which
there appears to be a definite distinction between kemps and non-
kemps in seales as well as medulla, These structures in the
kemp resemble similer structures in the heirs of primitive breeds
and thus lend weight to the theory of the humology of kemp and
hedr,

Roberts (7) also found en absence of reiationship
betwsen kemp end length of fleece, density of fleece, lockiness,
and fineness.  remerks enimals that had mush birth coat kemp
and relatively pure fleeces, Later in his work on the Weléh
mountain breed he speaks of fibres which appesy to be wwol fibres
for the gremter part of their length, but exhibit porticns |
(usually the tip) of & "kemp 1ike nature”,

Crew and Blyth (14) observed in the fleece of the wild
gheep, Ovis vigned, and also in Ovis musimen, fibres of a
character intermediate between the usual coadee kenp and the wool,
These they deseribe as “fibres indistinguisheble from wool in their
fine proximal part, but showing a stiff, straight distal portion,
white or pale brown in colowr®, They sgein refer %o similiar
fibres that they found in the fleece of the Blaskfase (i5).
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Duerden and Seale (40) fully describe fibres of &
sirdlar naturve in the fleece of the South Afvrican Merinoe vhich
they eall heterotypes, These fibves, they deseribe ms medulleted
in their uwoper paris, usually of a siekde shape snd nonemedullinted
below this tip veglon. %They oceur enly in the first fleece and
are ordiner§ly shed from sbout three months onwards, They were
explained os modifications of wool fibres,

Baxker (1) dn velerring to "hoterotypes' writes “i%
ie possible to drew distinctions between Gypss of fibres cccurring
in the same fieess, and separatien of samples into these types is
oseacionaliy nsefuly but wp $0 the present (1929) except in the
case of kemp rigld dlstinctions eaunot be drewn, The MWut.‘]
while marked in sxtreme csses are yot not absolute as fidbres can
be found that wepvesent every gredustion betwsen extremes, |
Separation of fibye types, thevefore, except in the case of kemp, |
muet depend on the esteblishment of arbitary stendards end ﬁm&wai

an Anddvidusl Judigewment thet lind t8 useful m&rﬂcmmﬁmﬂ

This then wes the position in 9929 but work since them
nes, on the one hand, shown that kemps sre not as distinet from
wool Tibres os was then supposed, while on the other hand, that
defintte steps from Curly ~tip fibres (those fibres that arve
typlenlly wool) to the coarsest birtheost kemp can be traced and
fivres that fall in each group classilfied on macroscopic appeupyw
anca that is dependent on developmental happenings,

In 1935 Dry, fresh from work on mouse hoire (16), and
confident that some order existed in the cout of the sheep
compurahle with thet which he had found %o exlet in the coat of
the mouse, published a series of papers on fibre types found in

the soat of the New Zealand Romney lewib, Mnmﬁumwmw
come of that Gype of cutlook ploncered by Teldt (17) wepking on

momualion heir form, end by de Medjere (18}, working on the
arvangement ond development of mum hafy, These men were |
sble to lay down principles which ere still @ inspiration to those
concerned with the study of the architecture of the flsece,

i
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About the same time Elphiek perfected the benuol test
end was able %o show that fibres could be classified as either
medullated or non-medullated, He thus slleviated the confusion
between the terms, Kemp and Kempy., Dry alse simplified the
' problem as much as possible by working on the first fleece and
govering the animals 80 as to prevent fibre dsmege and loss of
any fibres that shed, Halo-hairs, as the most notable feature
of the first selage, were first studied; a grading system was
evolved end the Helowhair relationships between different grades
entoblished, |

Other fibres, termed Heterotypes by Duerden and Seale
(10), were discovered and studied from & somewhat different point
of view from similer work overseas, IFibre fomm was of major
importance with length of medullation often distinetly secondary.
The classification was thus en easy macroscopic one and where
medullation was taken into account chalkiness was regarded as the
eriterion, Vorking on these lines the study of hetereotypes pgave
rdse to the recognition of manydfferent groups present in the
first pelage, groups that conld be classified on thelr mecyoscopic
al eppearance snd groups that formed intermediates between the
coarsest Haloshairs and the mmellest wool fibres,

All the groups were, by no means, present in all
animale, nor were there similer nunbers of each growp in el
animals or in parts of the same animal, In many andmals the
Halo-haire were shsent sltogether, in others ondly partially soj
in some there was an sbsence of intermedintes between the lialow
hairs and those fibres called Curly tips. (The Curly tips arve
those fibres that give pise to the bulk of the improved fleece
or, as workers overscas would have 1t, the developed undercoat
of the whld sheep).

Such dirferences were by no meens new in the memsalian
coat., Tolds (17), the pioncer, hed been able to elassify into
Woolhaare, Crammenhasré and Leithaare, the hairs fron the coats
of meny memmals. Dry (16) himeelf had fully deseribed whaet he
recognised as real differences in the details of pigment and
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structure of individusl heirs in the coat of the mouse,

Duerden, working on SSelle fibres in the Merino and
other brecds writes, "they are best regarded as down fibres or
prototrichs, comparable in many respects with the down which
occurs at the sapex of the definite feathers in birds, The
emtive covering of the b ot Wirth |Heboenatss) weuld then b
regarded as a down coat composed of prototrichs or down fibres,
persisting for a time at the tip of the ataples of the later
woolly coat”,

Heterotypiem is, he considers, to be regerded as the
primary condition of the hair fibree in most mammale, carrying
with it a physioclogieal significence repeated in o simplified
form in the down Cibres or prototriche of the Ovidae, The
curly tipped prototrichs, he regerds as fibres which have lost
their medullated thickening snd thus are connected through
intermedintes to the "Heterotype Sickle' fibres, Simdlar inter-
mediate stages were found %o exist between Sickle fibres and
the lalo-hairs, the acme of birtheoat fibre medullation,

This type of mpesulation has not been advgneed in
this present work, not because of a faillure t9 realise ite
importence in regard to Blologicel theory, but beesuse it is
considered that before such gpecwlation is of value there needs
to be & further capitel of facts pertaining to the explensiion
of the architecture of the fleece.

Dry, believing that the coarse fibres of & mammel
tended to be more primitive than the fine ones, quoted (16) the
occurrence of the fine specialised zig zag fibres found in mice,
the type of broad primitive scale found on the wide apleal region

- of the fibres Orom Ormithorynchus and the generel mile enteblighed

by de Heljore that in the original pelage the earlier & flbre
begine growth the stouter it lss Thus he states the prodles when
he soys (19) "in fibres starting thelr development relatively
carly ecamparative fineness of & portion or of the fibre ss a
whole therefore colls for explanation®,
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In the same paper Dry (19) deseribes the fibre type
arrays in the birthcoat of Remmey lambs, explaining that the
clascification centred on the kind of traneitional series inte
vhich fibres can be arrenged in order to link by gradual steps
the coarsest kemps, Haloehairs, possessing big Sickle ends with
the coarsest Curly tip fibres.

~ Thus the idea of a check in growth of & fibre from the
follicle; firat suggested to Dry by Duerden, who,ealled it the
"Birth check", began to bear fruit. This conception as Dry
says in & letter to Nature in 1931 (20) "is the guiding idee
in the work .,....." In the light of the "birth check" the
structural differences displayed by the array of rfibre types
that begin their growth at different times fall simply into
1ine” The coneeption of the birth check thus expleined the
mmerdcal varistions in difforent types of Libres and alseo
variations in shedding, This letter invelves the conception
of shedding ae evidence of vitality of the Polliicle, & conecopt
later to be esteblished by Gelpin (21).

An intensive astudy of the pre-natal check was made,
using the deta arforded by variations in the individuval fibres
and the idea was evolved that a pre-natal check is superdmposod
_ on a basle inherent fineness or coarsencse of the animal, Dyy
(urpublished paper) fram birth weight data and breeding experie
ments was able to show that the arrays were due largely to ine
herdted factors ass contrasted to unviromsental effects, Dr,
Galpin (22) working on Rommey foetuses, obtained sufficleont
evidence to say, "pro-natal work sugsests that these twe phencme
ena, (which she temas (&) the pre-nstal cheeck (b) the reduction
in inherent cosrseness), are the results of the same physivlogic~
al factor &n the development of the fibre populstion, vis, ovorw
erowding of evaileble ain spece, due te repid follicle formation «
the first ocourring at the trio end the second at the nine stoge,”
The pre-nctel check it is suscested might be regerded as a trie |
depression end the reduction of imherent coarseness as a nine
depression,
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1t is thus apparent that although useful, the former
conditions regarding kemp must perforee be revised, ihereas
Roberts (7) in 1927 writes, "the problem of kemp involves the
elinination of & totslly distinet coat of the sheep! and fure
ther, “tomming kempy all fibres that have sn alr filled medulla,
destroys the mest useful distinction that cen be made in the
fleece", Dry in 1932 was able to write of associations of
fibres in the first pelage which he termed arreys, based on an
essential continuity between the coarsest shed fibres - the
Halowhgirs « and the finest wool fibres - the histerotrichs, or
post curly tip fibres,

Farther, he wag sble to link up the features of these
arrays -~ due as Gelpin chowed to differonces in pre-natel dey-
WMnm ummamwmmummu ,
of kemp identical with those f£ibres deseribed by previous |
workers,

muuwmtmmwmrmmf
has boen obtained towerds a more camplete study of the architecte
ure of the flecce of the sheep, g
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This section is not divided inte the classifications
of materials and methods, duc $o the faet thet 4n the desevipte
ive, end partieulsrly in the Gencticel scotion, they are no
intimately conuected that such & division would e essentielly
artifieial, |

The materials, consisting in the main of Dack semples
enimele which grew them, This has snebled & classification to
be made but 1t must be remorked that the bulk of this thesis
depends on samples from Dry's experimentel flock. These snimads
have been described previcusly, both by Dry (19) snd Galpin (21)s
but for completencss a repbtition of these deseriptions is cone
sidered necessary, mmmwzmmmwm
experinental mms end deseriptions of these other cheep ave
included,

¢ ‘the methods used sre simple in the extreme, end

accuracy depends largely on care and Judgement, The differences
between fibres that provide a criteria for this classiffcation
are not treated in this section ae they are dselt with in detail :
later,

',

The breeds of sheep wused in this work are -

Ae  Rouney.
By Wensleyisle
Oy Werdno,

Ao Bomney, The Remmey constitutes the maln breod eof
shoep stulied and the othor broeds, tegethor with the Remney
tud Shecp, have merely been used as extremes for camporative
phvssen: D 44 55 sooated Wb & zw“glassﬂ‘maautlonﬁs‘n e
Pomney sheep cen be made, These are - ‘

() Experdmsntel
(b) Romaey Sted Sheep.
(¢) Mimcellancous Rommey Crosoebrods,
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(a) Bxperimentel Romney Shoep, These ore sheep in
Dry's (19) experimental flock and free use has been made of
these by using stored samples as well as samples actually taken
for the preseat work, This use of stored ssmples has made 1t
possible, for purposes of illustration, t0 inclnde smimsls that
. have been long dead, In using such smmples free use has boen
nade of Dry's files of analyses, but whenever possible Dry's
snalyscs have been checked from & sored saple and experience of
an arrey upon which Dry himself has done 1little work has made it
possible to recognise much new detail, This use of stored ns
well as contemporary material has permitted the study of large
numbers of sheep and the writer has been very fortunste indeed in
having such a large number of dated and pedigreed samples avalle-
sble for study,

Actusl breeding experiments have been taken over in
toto for the gencticel section. . New experiments designed to
further elucidete yproblems ardsing frem these particular
WMW’E&WGI‘"BT ~n lsdd down in P39 end preliminary results
of these have been included,

The types of experimental animals used have been dog-
eribed by Dry (19) and are treated later in this work, 80 that
it is not consldered necessary to treat them here exeept to
briefly stete thet they can be roughly divided into two classes,
The Dominent Netype and the recessive non-ietype, Intemedietes
ocour between these and wide veriations of the two types ocour
but on the whole the Netype is typically Grade VI: (Dry |
unpublished) with a Plateau Array on the back position, while
the noneli=type is typleally Oraded I, II or III for Halehairs
and may have & Flain or Valley or less comuonly a Revine or
Saddle Arrey.,

As vill be explained later, Dry hes in his fleck two
strains of the Netype sheep., These ere, however, apparently
phenotyrieslly siudler end the distinetien between them, slthough
of prime iwportence in the genetic section, has been neglected
in the deserdptive section,
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In relation to the non=ii=type o rather similar situation exists
end although thé non«!! experimental mmimals cen be classified
into recessives of different N-type streins, see later, and
those unrelated to N-type animels, these differences heve been
neglected due to thelr phenotypicel similarity,

(b) Romney Stud Shee Only a few snalyses of these
animals were made and these from ssmples taken early in Noveubey
before the fibre tipe had deteriorated. The deep were lassey
Agriculturel College Stud Romneys, which stud has been selocted
for some years on medullometer test (5) end Halowhair grading.

The gradings of these animals for Halo~hairs were grades I and

I, and they varied in medullometer test fram Hs. to Ars, on .
UeMshon's (5) medullometer gradings, Thus it is appavent that |
no particular care was taken to ensure that these animals were
extrone types and it may well be said that they constituted a
random assortnent,

(e) lMiscelleneous Romney Crogs-breds |
conslst of College flock ewes tlms were being used Loy mﬁr&twm
experdvents quite uncennected with the p;'omt work, Theyare,
therefore, sheep with unknown birtheoats, However, each was
tosted in the bensol tray and 1¢ was in this way ascertained
that none of them had medullation that was compareble with that
assocliated with the Netype condition, These ewes, commonly
designated as cross~breds, are virtuslly pure Romneys as they
are the result of & nusber of top crosses by the Romney ram, They
were used for back crosses to auguent the numbers of low grade
experimental sheep., Thedr use provides room for critieism of the
backeross results, but as the Netyoe is always sassociated with
extreme medullation 4in the fleeces later than the Hopget, =nd as
none of the animels used were unusually heavily medullated it is
reasonable to use them failing enough ewes graded for Helo-halrs
at bdrth,

Thus 4t ie spparent that s falrly wide range of Rommey
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types has been used, esch alding in the elucidation of a
dirferent agpoct of he study of the fleece, vhile ccllectively
demonstrating the wide flelds of research lesding towards a
better understanding of the growth and architecture of the
flecce,

. Venslevdales, The study of these was made poesible
by Dr, K,M, Rudall who, &t considerable personsl inconvenience,
obtained a large number of samples {rom Wensleydale Stud lembs
in the North of Englend, These samples merit considerably more
study then 1t was possible to give them in thie work.

The reasons for obtaining these samples will be dise-
cussed laber,

The samples are from lambe end were taken from the
Standerd sampling positions when the eninals were shout six to
elght weeks old, They are heavily conditioned and due to the
setting of the yolk the samples were occasionally gently washed
in benzol to enable cach Mbre to be ramwoved separately with the
mindmum breakege, Otherwise the semples were malysed in exocte
1y the same wey as the Remmey semples, In washing the semple
wae held fisuly by the butt end thus preventing the loss of
Histeroetrichs,

Ce Jierino, The Merino ssmples used were obtained from
Otago Stud Sheep by Mr, M.B, Rowlands, late of the Fleece Testing
Department of Massey Agriculturel College, They were taken from
uncovered hoggetes and were unfortunstely rather late samples with
relatively ifmperfect tip fom,

Govering,,

The experimentel enimels of the N and near-li=type,
wepe all covered as described and discussed by Dry in a letter
to Nature (20) and later illustrated end again described in 8
further publication (19). Thus a deseription of the type of
cover used ond the reasens for covering is considered unnecessary,
A quotation from Dry (20) is, however, of interest in repard %o
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comparisons between covered N and uncovered non-T-type sheep.

Thus he gates: "ag for ag it hos been possible to tell, the

use of covers has no effect upon any feature of wool growth thet
has been studled, though, by preventing the washing out of yoliz,
covering docs, of course, keep the fleece in & very pleasing
condition”, In sapport of thiec 1t is noteble that the first
samples taken provious to eovering ave, when anslysed, in come
plete sgrecment with later samples taken after the sheep hes
been covered for a considorsble time, Marther, the covers are
fivet pleced on the anivals when the first sauple is teken and
thus as regards analyses of these semples there can be no

question of the validity of ccaperdson en the score of covers,

The sotusl sempling of the lanbs esn best be troated
under three dlstinet headings, These are:

(v) sawling methode,
(e) w&mm

(a) Smmpling positions; These, along with numerous
MMWMMMWhmm,MM
fully deserdbed by Gelpin (21), but for comploteness & repetition
of the sempling pesitions actuslly used is comsidered to bé
NECessary.

Practically the whele of @de work ls based on one
sampling position but, for certain particuler reasong, sunples
from other positions have been amalysed, The major position
is termed: (1) The Standayd Back position, On the mid-doreal |
line level with the last rib, The pesitions of lesser importence
ares

(2) withers., On the mid-dovssl line level with the
£Afth rib,

(3) s8ide, On the right side at the distal end of
the last rib,

(4) Briteh, Immediately posterior to the stifle
joint end mideway seress the thigh.
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(b) Sampling methodss fThese are simple in the
extreme, The covers are first completely removed and the seampling
positions mccurately determined. The sctual sample is removed
with 8 pair of fine nail scissors, This permits tle sample to
be cut very close to the skin, The cut sample is stored in an
envelope sultably marked with the date, sheep muber, sampling
position and any other notes that fron time to time are con-
sidered important. ,

(e) Sampling times: The sampling timesare primarily
determined by shedding, Thus, in the light of the fact that
preyious to taking the first sample animals are not covered,
the firet sampling time must be before any of the birtheoat
fibres are shed and thus liable to loss, IHowever,; samples must
not be taken too early as for array determinations, - = a certain
minimum length is necessary., The sampling dates of the first
samples from the two land crops that have been studied particul-
arly are 26th, Ootober, 1937: 1Lth, October, 1938: and the 16th,
November 1958, The two sampling dates for the 19350 secasmn were
made necessary by the unusually prolonged lambing season due to
the eczems trouble at tupping, The early lambs were run separ-
ately from the latter lenbs and it was, therefore, possible to
sample them ltidimmt time to the late lambs, thus permitting
the samples to be more camparable as to sge than would otherwise
have been the case, .

intormlummhkmfmumﬂmimdnw,mi
‘as 1t is consldered wmecessary in the light of Dry's work on |
succession to cover any but the higher Halo-heir grade animsls
it 1o apparert that wazlyses of low grade enimals is confined to
. the October sample, However, certain of these nonfi=type animals
have been covered and subsequently sempled at the seme time as
the covered lioggets.

The sctual times of taking these later samples is
deternined by shedding and crisis thimning., Thus samples are
not taken $411 all G4 fibres have shed end usually Gp fibres are
well advenced in growth, This also permits the addition of |

|
|

|
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Histerotrichs to be complefed and crisis thinning with or without
recovery to be observed., This time is regarded as being about
six months after birth and therefore sampling tekes place in
February or Merch, Thus in the 1937 and 1938 lambs samples were
taken on the 10th, February and the 15th. March respectively.

A late sample is teken mainly for succession studies
immediately previous t¢ shearing, These samples have not been
- used in the present study except on odd occasions to check an
earlier ssample,

Stored Hgterial,

"Hair splitting"™, as Dry so aptly describes the type
of sorting done in the laboratory,ls simple in the extreme. The
complete cut sample is removed from the packet and a small sample
of about 500 Curly tip fibres is selecied therefrom. In the
separation of this sR@lected sample a considerable amount of care
is necessary or small Histerotrichs will be lost and tip breakage
will be excessive., To minimise these sources of error the sample
for analysis is removed, butt end first, The method is to
gselect the size reqguired from the butt and grasp it firmly, peel-
ing 1t down t¢ the tip., Where the sample is a late one and there~
fore of considerable length with possibly both shed G4 and G2
fibres present this peeling process must be carried out with
care or trouble will be experienced in obtaining accuraey as
Jjudged by duplicate samples. ]

The actual sorting is done on black velvet with two
pairs of sharp pointed tweezers, These enable one to grip the
fibres singly and with sufficient security to stretch them along
a ruler if necessary. The fibres are then classified and if
necessary the eye determinations are checked with the microscope
or by making a benzol test with a drop of benzol, a microscope
slide and a cover slip. The samples, except in the case of the
Wensleydales (see above), are not scoured.

Methods used in measuring the fibres are discussed in
their appropriate sections and will not therefore be treated

here,
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A certain nunber of benzol determinations were made
and the same method as that used by Elphick (9) was employed.

e e s s e b
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DESCRIPTION OF THE PLATEAU ARRAY,

Introduction,

Before a description of the Plateau Array can be given
it 1s considered necessary to describe in detail the various
types of birth=-coat fibres that have been recognised in the coat
of the New Zealand Romney Marsh, These fibre types were dis~
covered and named by Dr, F,W. Dry and have been described by him
in various publications., Due, however, to their importance in
this study a review of these deseriptions, together with minor
additions as to detall of some of the fibres, is thought necessary

The justification of the classification into distinct
types may be questioned on the grounds that the fibres fall into
an essentially continuous series - that the differences although
marked in extreme cases are not absolute, as fibres can be found
that represent every graduation between extremes, This in part
is true, but the classifications ars brosd and therefore, slthough
intermedliates do occur, they are relatively scerce. In practice
intermediates are often surprisingly scerce with the result that
arrays can seldém be questioned on the score of fibre type
elassification,

The existence of real differences in macroscopic
appearance between fibres of the birth-coat of the sheep was
probably first recognised by Nathusius amd leMurtrie before the
close of the last century, while still more recently Crew and
Blyth (14), working on the birthcoat of Ovis vignei, described
three different types of fibre, Later Blyth (13) found fibres
that she described as "indistinguishable in thelr fine early
proximal portion but showing a stiff, straight distal portion”;
these she termed "intermediate (b)".

Roberts (7) in utudying kemp in the fleece of the
Welsh Mountain sheep called "anomalous! fibfes which he described
as "wool fibres for the greater part of their length but exhibit-
ing portions (usually the tip) of a 'kemp like' (medullated)
nature", Duerden (10) later observed similar fibres in the coat
of the South African Merino lanb end in a letter to Nature (11)
featured their Sickle shaped tips. These fibres he termed
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Heterotypes, Lochner in his thesis on "The Development of the
Blackface Fleece" distinguishes the same three fibre types that
Crew and Blyth (14) recognised and used the same nomenclature -
namely 'Heterotype A, Heterotype B, and Wool,
In the birthcoat of the New Zealand Rommey Marsh lemd

Dry recognised the following :-

1. Halo-hiairs,

2. Super-sickle-fibres,

3. S8ickle=fibres.

4 Curly «tip fibres,

5, Histerotrichs.

These fibres have been briefly described by Dry (19)
as "hairy throughout and projecting sbove the rest of the coat
&t birth but completing their growth at about seven or eight
weeks and almost invariably shedding during the next Tfew weeks",
Differences beitween britch and back lales are noted; briteh
Helo=hairs bping often noticesbly leonger than back Halo-helrs
end also showing nothinning in the pre-natal reglon, grown
immediately prior to birth., This thirming is 2 varisble although
common feature of back Halo-hairs. In a later unpublished paper
Dry again describes Halo~hairs but somewhat more fully, vemarking
that Halo=hairs have always been found to shsd Lreely,

The name Halo~hair is derived from the eppeareance these
fibres have in the young lsmb < eppesring zs & Halo gbout it,
This is due to their great lengih when coupared with the remainder
of the early lambs fleece, In animals that are not of the Ne
type but have Halo-hairs in quantity this halo effect is very
marked due to the ‘excessive coarseness and length of the Halo=
hairs when compared with the rest of the early lamb's coat.
Figure I, In N~Type animals the halo effect is of'ten masked due
te the close assoclation between the Halo-hairs and the exeess-~

ively coarse 'Hairy tip Curly tip' fibres, This association
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15&10. Plateau, YIi: eoarse.



is evident when samples from the snimals are snelysed fibre by
fivbre, In gredes other thenvl! (Dry unpublished) the relatden
between the lislo-hairs and the Curly -tip fibres is through cone
sidersble nubers of intermediates (Pigure II) with the result
that the Helo=hairs ave much coarger then any of the Curly -tip *
fibres, In GradeVI! the relationship between Halowhairs end
Curly »tip fibres is much move direct (Figure I ) with the
result that there are many Curly «tip fidbres of a coarscness
and length not greatly dissimiler to the Halo-hairs.

|
|
l

Helowhairs, although always long and chalky thmM,;
ean vary considerably from arvey to array, from grade to grade,
end within gredés and erreys, This verlation msy be in length,
type of curl, and cosrseness, or in any combination of these
features,

Por the purposes of this study of the variation within
the Halo~hair claseification a collection of lanlo=hairs was made. |

. from arrays of different types varying also in Helo-hair grading,
and medullation of the Curly -tip fibres in regard to distance

along the arpay togethor with the distence down the steple to
which medulletion extends (Pigure IXI). All pessible variations
of the above are not figured but there are sulficlient types to
show any veriations thet may exist within the Halo-hair classife
dcation. The actusl types are deceribed benecath the flgure end
will not be deseribed here, although to slmplify the deseription
of the fibres end the diecussion arising therwm the "grading"
of the individusl fibres will be given, fibres being referred to
by thelr numbers fram left to right, |
Consldering the lack of wniformity of the arrays in |
which the fibres illustrated in Pigare III were found theve is
a remarkable similarity in the fibres, and yet this series of
fibres contains the extremes within the Neloshair classification.
Veriation in length of Iialo=heirs cen only be observed
in the completed fibre, that is, in the shed fibre, Ina fow
arrays peristant fibres have been found that mist, due to
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their total macroscopiec appearance be called Halo-hairs., These
Tibres are best regarded as the extreme cese of long Halo-hairs
and are dealt with more fully later under "Shedding of Halo~hailird'

The extremes in 1eng§;h in m back position are
représented by No.9, a Halo=halr from a coarse Grade v, Valley
erray and Nos, 4 and 5 which are fibres from a fine Grade TIIT
Valley array. These fibres show a very wide variation but are
nevertheless of the same Array type and are not even of the
extremes of Helo-~halr grading. Further, the long Halo=hairs
are found in the array with the fine Curly «tips, the short
fibresg in the array with the coarse Curly =tip filbres. Thus
it appears that length at the Dack position is not correlated
with Halo=hair grading, Curly =-tip; coarseness or arrsy,

A comparison of the Halo~hairs found in the various
types of Plateau (Figure IV) and non-Plateau arrays (FPigure III)
(except for the last three fibres) throws some light on the
relationship between Halo-hair length and array. These two
figures are both almost life size and are tlmis directly compar-
gble. PFigure III is on the scale of 1 em,~,96 cms, life size
and Pigure IV 4 em, - .95 cms. life size, Also fibres 15 and 16
in Pigure III and 6 and 7 in Pigure IV are from the same animal,.
From such & comparison it is clear that the veriebility within
the Plateau Halo-hairs is less than within the non-Plateau Halo=
hairs, This lack of variebility is due to the absence of short
Halo~hairs in the Platesu series, It thus appeare from the
figures that long Halo<hair fibres are found in the Plateau
Arrsy snimals far more freguently than in the other arreys which
have & lower 1imit in length to their Helo-hair series,

The degree of medullation along the arrsy eppears to
be unrelated to Halowhalr length within the Plateau Array.
Fibres 18, 19 end 20 from sheep 90L, en extremely coarse Plateau
animal, are no shorter than Nos., 1 and 2 from sheep 905 which is
an exmmple of & Plateau array Gradevi with & lack of association
between the Halo~hair and the Curly ~tip (see Figure I)
together With a preecipice with consequent fining of the Curd: -

tip fibres early in the Curly ~tip series of the array.
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From the shove it appears that although there is no
correlation between length of Halo-hairs and the grading, Curly -
tip cosrseness, or array, it is impossible to get a Plateau Array
with Halowhaire sz short as ave found in some of the non-Flateau
avrays, In this respect, however, the elassirication of Halo=hair
in relation to Buper-sickle A, fibres is importent,

The distinection between Halo-halrs and Super-sickle A,
fivres 1s rather arbitrary and depends largely on length, In the
Plateau Arresy where all the Pre~Curly tip fibres and many, et
least, of the Curly -tip fibres are coarse the Halo-~hair classif-
ication tenﬁs 1o become more and more scrupulous and any fibre
that resembles & Halo<heir but is not of outstanding coarseness
and length will be classified as a Super-sickle A, fibre., Such
a fibre may, in some cases, be indistinguishesble from those
fibres termed Halo-hairs in the finer non~Plateau arrays.

Figure V throws some light on the sbove in that it illustrates
Super-sickle A, and Halow~helr fibres from arrays that are con=-
sidered to be typlcal of their type. These consist of the
following:~ (from left to right) (a) tough Plateau Grade VL,

{b) a weak Plateau GradeVI, (¢) a coarse Saddle Grade VI,

(@) & eoarse Valley Grede¥,,(4) a fine Valley Grade I1I, From a
comparison of thése it ie plain that the Super-sickle A fibres
in the weak Plateau are comparsble with the Halo=hairs of the
fine Valley Array. There appears to be a sharp distinction
between Super~sickle A, and the Halo-hairs within all the arrays
with the possible exception of fibre NNo.7 in the fine Plateau
srrey, In the 'tough' Plateau Arrays this distinction is due to
a break in the continulty of the coarseness and the shape of the
tip. In the fine arrays length and tip shape are still import-
ant although length appears to be dominant giving a clear cut
distinction within the array. Thus it is apparent that the
classification of the Halo~hairs and the Super-sickle A, fibres
is a classification often dependent on the macroscopic appear-
ance of Tibres within rather than between arrays.

Suvch a state of affairs throws some light on the
comperison of Halo~hairs of different arrays in that it appears
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to lnvalidate such a comparison, However, as has been pointed
out sbove, the Halo-hair series 1s either discontinuous or link-
ed by only a few intermediates to the Super sickle A., series and
thus although between arrays a Halo-hair and a Super siickle A,
may appear identical in relation to the rest of the fibres in
the sample they form two distinet groups comparable between
arrays by virtue of their position and their essential discontin-
ulty in the array series.

Variation in Halo-halr Length in Different Parts of the Body.
The abové discussion on the length of Ealoahai'rs is

confined to Halo-haira from the standard back position of
different animsls, A study of Halo~halr length in the same
animal but at different positions has been mede with special
reference to animsls that have a Plateau Array at the “standard
back position®, These animals have & Grade VI.at this position.
The positions studied were the Side and Withers ami to & lesser
extent the Briteh, The exact location of these sampling positias
is given in the Chapter on 'lethods'.

A more camplete study of the briteh position was not
undertaken because of the lack of relliable britch samples., The
briteh with thé present method of coverdng is not well protected
from both weathering of the tips snd loss of shed fibres, Thus
it has come about that the britch sample has been largely
‘ neglected but the few samples that have been done have showa the
briteh Helo=hsirs to be exceptionally long when counipared with
the back Helo-hairs, This observebion with reference  sheep
with the Plateau on the back sgrees with Dry's {19) generalisa-
tion that 'the Halo-hairs of the briteh are larger than the
Halo-hairs of the back.

The 8ide and Withers Samples:-

Wide variations were found in Halo~hair length at
these positions and shed fibres varied in the same animal by
as much as half the length of the back Halo=hairs, The varia=-

tion between samples was always in the game direction, that is
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when variastion did occur at all, Where a difference between the
Halo=hair was found the back fibres were always the shortest
when compared with the éide and withers Halo-hairs, The varia-
tion may be slight or in some cases completely absent, or at
least impossible to detect by eye estimation, or it may be very
marked, the side and withers being almost half as long again as
the Halo~hairs found on the back position,

The distinction between the side and withers is by no
means marked as regards Halo~hair length. Even when there are
considerable differences in length between these positions and
the back, the Halo~hairs of these two positions are mutually
indistinguishable as regards length, The wither fibres appear
to be more varisble than the back Halo-hairs or those of the
side, If there is a variation in the length of the withers and
side Halo=hairs then the withers have been found to be the
smaller, In such cases, however, the variation is small and is
in ne way compareble with the variation between these positions
end the back position.

The variation in Halo«hair length between different
positions on animals practically identical in the array of the
back has been further explored, The animals studied were those
with a tough Plateau on the back position., The Arf-ays for each
position were done and although the nurber of samples analysed
was very smell 1t appears that where the Plateau Array 1s found
on the withers sample as well as on the back, then the Halo-hairs
of the withers are likely to be of similar length to the Halo-hair
of the side and the back, but where there is a substantial
alteration of the array between back and side, and withersy then
the Halo~hairs will be of varying lengths. The situation is
masked somewhat by the fact that a Valley Array at the withers
on a Grade VI.is prone to have nothing but broken Helo~hairs.

Although it is tempting to speculate on the variations
in time of shedding at different parts of the body and its
relation to Halo=halr length, it is considered that it would be
unprofitable with our present rather meagre knowledge of the
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The Fibre on the left is regarded as & S,5,A, due to
its lengthy non=medullated tip.
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The Fibre to the right is & normal Helo-hair,
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detalled facts of shedding, It is therefore sufficient to
point out that with the accumulation of further facts this
feature of variations in Halo-halr length may assume importance
in elucidating the forces at work in the fleece and thelr
relationships between different regions of the body.

Halo-~hair Coarseness,

If a fibre is not chalky throughout it is not a
Haleo=hair, Care must be taken, however, that lack of medulla
is & real lack and not an artifact due to the ecollapse of
the medulla giving a macroscopic non-chalky sppearance., This
is possible with Halo-hairs due to their relatively thin
cortictl walls, That this is actuslly due t0 external pressure
and not directly to type of growth can easily be seen when a
fibre is examined under a microscope and then squeezed with a
pair of forceps and examined again, The possibility that
other factors enter into this "infilling or collapse" as
Elphiek (23) described this condition should not be overlooked
because it is a festure that infilling is more prevalent in some
parts of Haelo-hasirs than in others and further it appears to be
more common in some sheep than in cthers, In this respect it is
interesting that Dry (unpub.) states that this squeezed condit=-
ion has been found in the Halo-hairs of an unborn lamb., A
possible reason may be variations in felative thickness between
the cortex and ‘the medulla in different parts of the same fibre
and between different fibres,

It is, however, with practice soon possible to dis~
tinguish macroscopically between the real lack of medulla and
demaged medullated fibre. The characteristics to be looked for
are in the main two:

(1) A flattening of the fibre often giving the appesrance
of two ridges with a thinner section or portion in
the centre.

(2) A ragged appearance of the medulla on easgh side of
the non-medullated portion, When fibres are com-

pressed the air in the medulla is expelled due to
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the breaking down of the medulla structure and thus

it is not surprising that the brokén appearance per-

gists. In true loss of medulla the reappeabance of
medullation has a certain regularity, either it is

of a sparkling type, gradually increasing in intensity

to full chalkiness, or it is a sudden burst of
medullation, This latter type is common in Super-
sickle A (page 40), Super-sickle B (page 65) and also
in some Curly —tip fibres chalky af'ter birth.

Halehairs meay vary in the degree of chalkiness but
they must never reach the stage where medullation becomes so
weak that 1t is necessary to resort to other than eye methods
of determination, that is, chalkiness ceases, Veriation within
the term "chalkiness" isdmost universal for Halo-hairs, and
has been mentioned by Dry (19) when he writes "The Hslo-hairs
of the back have commonly, perhaps always, & thin sub-apical
pre-natal region of area of cross section small compared with
a stouter more apical part and with the coabser post-natal
region", In the coarsest type of Plateau Array this thinning
does not occur although the coarseness of the fibre may lead
to mechanical damage glving the thinned appearance previously
described.

The macroscopic examination of the Halowhairs leads
one to the belief that perhaps their coarseness 1s due not so
much to the production of more fibre stuff but to the production
of more medulla, that is, that the cortex may not increase in
width and may even decrease with increase in diameter, This
does not involve the supposition that the Halo-hair is a
relatively fine fibre puffed out as it were but it does
involve the possibility that the particularly coarse Halo~helr
is perhaps merely a coarse Halo-halr puffed out and weakened
and thus more liasble to mechanical injury.
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eddi £ o=halirs :
Dry (16), adopting names suggested by Garstang,
divided the developmental hisbory of the fibres of the mouse
- into three phases as follows:=
(1) The Anagen Phase: The longest part of the growing
period, lasting from the inition of growth up to
the Catagen phase.
(2) The Catagen Phase: During which the root decreases
in size.
hase: When the fibre has ceased to grow,
the medulla free base then terminates in a little
club which is characteristic of every diciduous fibre,
These three stages oceur in the birthcoat kemps of

(3)

the Romney, There is, however, some variation in the expression
of both the Catagen and the Telogen phases, In Halo~hairs and
the coarser kemps, the Catagen phase results in a complete
cessation of medulla production with the result that this plase
of fibre development is readily seen with the naked eye, The
Telogeﬁ phase of this type of shedding, which has been termed
"normal", has been illustrated by Dry (19) and also in Figure
From these illustrations it is epparent that the Proximal
extremity of these shed fibres is of two types, both of which
appear to be the result of an ordered process, On the other
hand there is that type of shedding which, because of the
appearance of smokiness, Elphick (23) and Dry (unpub. paper)
in the near-distal region is called "smokily'shed., This type
is regarded as the result of some accident, whieh may be of
either internal or external origin, The reason for believing
this %8 that the shed end, as is clear from the illustration
(Figure X ), does npt have the neat regularity encountered in
the normally shed fibres, Rather is the shed end terminated
abruptly in a hollow cavity, This latter is clear as it is
possible when the fibre is examined in a benzol mount under the
- microscope to obtain a bubble of air in this cavity, It is
possible to move this bubble and even to extrude the air by
carefully pressing the fibre with a needle,
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The fact alsc that sﬁokinaas, apparently identical
with that found in these shed fibres is also obtalned in the
sub=apical region after tugging the wool (Rudsll 25), combined
with tl_m further fact that this type of shedding is always con-
fined te¢ fine fibres rather suggesta that this type of shedding
is peculiar to fortultously shed fibres and is, therefore, the
result of a different set of circumstances to those responsible
for normal shedding,

Thus there is sufficient evidence to conclude, if
shedding 1s to be regarded as the result of vigour, that
normal shedding would be found typleally in the Halowhairs,
This has invariably proved to be the case and the fact that it
is possible with practice to recognise differences between the
two types macroscopically (this judgment has been checked by
meny microscopie observations) it is improbable that smoky
shedding occurs in the Haio»hair fibres.,

Dry (19) has desecribed and illustrated persistent
Halo~hairs, These fibres have been studied and 1t was found
that the majority would, under the present classification of
pre-curly tip fibres be called Super-sickle A, fibres, One
array, however, was found fhat contained persistent Halo-hairs
and a study of this array wes made in an endeavour to discover
the possible causal effects,

HgHs 3.3.&. 3.3‘,&—. 8.8.5. Sicklﬁﬁ.
ge.ended, led.& sm.ended
shed, 14 6 0 0 0 0
pers., 2 9 2 8 8 16

Curly~tip fibres:~ 21 ~ fine ~ closely associated with Sickles
- 228 « includes peak Curlye~tip fibres which

are indistinguishable from the remainder of the fibres.

Medullation is distinet and although not heavily chalky

is continued to the Histerotrichs,

Histerotrichs -~ 420,
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The features of the sbove array, other than the
persistent Halo-hairs, are the absence of Super-sickle A=
and the perslstency of the Super-sickle A fibres, On in-
spection of these latter it is gpparent that there are two
different types, one that is éloaely related to the Halowhairs,
the other, of which only three were found in the sbove array,
is closely associated with the Buper-sickle A=~ and the Super-
gickle B fibres. Also the Halo-halrs themselves have definite
neck thinning and are & distinetly debilitated type, Despite
this fact they are numerous and the array has medullation con=-
tinned to the Histerotrich fibres. To antimipate a future
postulation (pg.166) for the support of which verying evidence
is presented, it appears that the potentialities of this animal
may be considered to be of sufficient calibre to give a consider-
able number of Halow-hairs, but that there has becen an early and
sufficiently intense pre~natal check, to not only prevent the
fixation of any Supersickle A=, by reducing these fibres to
conform with the Super-sickle B classification, but has been
sufficiently prolonged to cause the first 107 of the Curly-tip
fibres to be finer than any subsequent Curly-tip .Iribres.

Thus if the above assumptions are assumed to be
correct it is apparent that the presence of this check may be
regarded as the reason for the persistent Halo~hairs in this
array., Thus the persistengy of these Halowhalrs is considered
to be a8 persistency of weakness,

In the light of the above a further search was made
of high grade animals with weak sm;ccsaion and & further array
containing persistent Halo~hairs was found. This array was a
Baddle with the typicel Saddle check and with medullation exw
tending not past the Curly-tip series, It thus appeared to
have no unusual features as regards the pre-~natal check or its
potentialities. Other arrays that appeared to be identical with
this array as regards the above mentioned assumed criteria for
these features were found in which shedding was free, Thus
- it appears that although the above may be a partial explanation
it is unlikely that i1t is a complete explanation,
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Dry: suggests that Halo=halrs may persist on occasion
owing to the faet that the folliele is more vigorous than usual
and although vigorous enough to produce a Halow~hair it has
sufficient additional vigour to retain its fibre past the
‘erisis period' when shedding normally takes place, This is
exactly the converse of the above and has been explored by
examining samples from regions other than the back in sheep
with a particularly coarse Plateau Armiy at the back position,

The results of this exploration have been touched on
previously under the heading of "Halo=~hair Length", where it
was pointed out that wide differences occurred in different
positions of the body of the sheep, In regard to shedding, per-
gistent lHalo=hairs were found but in samples that did not f£it
either theory,

Summarised in the light of the distribution of arrays
the positions in which persistent Halo~hairs were found are :=

Sheep Back Side Withers,
Tls5 Plateau, Saddle, Saddle,
78.5 Plateau, Plateau Saddle,
1327 Plateau. Plateau. Plateau,

Wihere persicstent Halo=hairs were found the array
is underlined,

A point of note in regard to the persistent Haloe
hairs from the above arrays is that there appears to be a
gertain regulerity between the type of Halo=hair and persistenéy.
Persistent Halo«hairs have always a deeply crimped neck region
which is definitely thinner then the distal extremity and that
portion grown post-nataly. These characters are regarded as
indications of weakness,

From the sbove arrays it is apparent that the
situation is not likely to he a simple one and therefore in the
light of the inadequacy of the material studied, which involved
& fairly extensive search, and also noting that no pretence has
been made at making a complete study of the lambs examined in



FIGURE., IV,

)4. i"'so

t. 2. 3.4. 5.6. 7.8. 9.10.11.12.13.14.45.16.17.18.19.20.

Halo-hairs of

A selection of Halo-haibBs from dif

different Platesu Arre

7 <

Y Se

e

ferent types of Plateau

Array. From left to right the series is fronthe extreme

coarse type to the relatively fine mear Saddle &rray.

The sheep andthe fibreées which they supplied are

below;—
Sheep No.

,’\05

¢
/

)

S —
0
~J

—
© N
c \Ww
O (90)

g0
stea

—
=]

Numbers of

\n 0 —

B & o
o
£
H
(@)
n

J

-~
Go

94t

o

11, 12&13,

14&15.

)

16817



Mo

regard to the different positions ‘of the body, littlie can be
attempted by way of a generalisation. I{ doesghowever, appear
in the light of unpublished work by Dry, who found shedding of
the Super-sickle fibres on the withers to be poorer than at
the beck position, and aleo not neglecting the work of Galpin
(21), who demonstrated in the non N~type animals that the
check was more severe on the withers than elsewhere,; that the
persistency of the Halo-hairs in these withers samples may be
regarded as & persistency of weakness,

Finally it seems likely that our present meagre
understanding will be improved on when further gtudies of the
- glde and withers positions have been completed and when further
material becomes available that contains persistent Halo-hairs,

Helo-hair Shape,

Halo~hair shape as distinet from other features of
Helo=hair fibres, that is medullation, coarseness and length,
is of considershle importance in distinguishing Halo-hairs
fromn the other fibre types., It also appears to be of importance
in disinguishing Halo=hairs of different parts of the body.

As with other features,; there is considerable variation
within the Halo~hair classification and there are consequently
wide differences between extremes within those fibres classified
as Halo~halirs,

The typical shape of the back Halo~hairs of & Plateau
Array 1s that of fibre 48 in Figure IV, It will be seen also
with peference to Holo=hairs figured in Figure ITI that the
fibre with the long sweeping tip with an almost complete lack
of erimping in the neck region is by no means confined to the
Plateau array and is found in Valley Arrays of the back region
which are both fine and coarse as regards non kemp hairiness.,

Crimping, as has been pointed out above, is almost
entirely ebsent in the neck of many Halo-~hairs and it is
notable that 1t 1s seldom found in other portions of the fibre.
This refers to crimphng as 1t is generally understood and has



been described and figured by various workers on wool, Long
undulating eurves are common in the robust Helosheirs and
extend from tip to butt, This curving at the %tip of the fibre
ceuses the tip %o heve & wide Slckle shape, In same Halo~hairs
that rust be regarded as the extreme of coarseness this weviness
is not found and the fibre has a straipht and »igld apoearance,
An exemple of such & fibre is fibre 16 in Figure IIT

™e shove is not the only type of crimp that 1s found
in Hale~hsirs, It is common %o find a relatively fine, sngular,
uniplanar erimp superimpesed on the long freguency crimps,

This type of crimp is found most comonly on the exceedingly
tough Helo-hairs but is by no means limited to these; being
found mostly post-natally on meny of the weaker types of Halo=-
hairs,

In many of the Halo~hairs that are regarded ss weak
that is,; Tfibres with a thinned neck region, there is a quite
definite crimping in the neck, This crimping is usually
irregular and is apparently found in that type of Halo-halr
that has a "Curled’ tip., These Halo=hairs often resemble the
coarsest type of Halry-tip-Curly-tip fibre found in other arrays
but due to the fact that the arrays in which these fibres are
found usually have the Halo-hairs separated from the Curly-tip
fibres by considerable numbers of intermediates there is little
likelihood of confusing the classification, On occasion, howeven
these fibres are difficult to distinguish from Super-sickle A
fibres. In one array at least there was considerable difficulty
experienced in distinguishing these Halo-hairs from the Hairy-tip |
Curly-tip fibres. In this animal there were virtually no curls
in the whole sample and it was due more to the lack of curl in
the Curly-tip fibres then to the presence of curls in the Halo-
hairs that made c¢lassification difficult.

Halo=hair shape in difflerent parts of the body also
varies considersbly. Those of the back are usually not erimped
and also have the wide sweeping tip shape, while those of the
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gide and withers have the crimped type and ‘the more closely
eurling %ip. This is in the cese linked closely with a finer
type of Arraey, On the britech the Halo-hairs are wususlly
heavily uniplenar crimped, erimping extending prectiecally

- threughout their entire length, The fibre thus sppears as a

spiny fibre with no long Trequency erimp at all, the fibre
belng hard, erect and spinpus. This is the most extreme type
of Halo=heir yet found,
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From the forsgoing, the following points are

considered to be inpertant i~

1e

2,

L.

5e

Gs

7.

8.

9.

Halo~hair length is not correlsted with Halo<bsir grading,
comysenens of Curly-tip fibres; or type of array,

Material was presented which led to the conclusion ihat
despite considerable overlap dbetween the Pia'sean aud ofaer
arrays, Halo-hairs are never as short in Plateau as they
may be in samples showing a more intense pre-natal check,

e g tudy of the inter-relstionshipe of these two fibre:
types leads to the conclusions that the distinction between
them ia dependent on macroscopic sppearance within, rather
than between arrays,

The Halow~halrs of the britch sppear: o be longer than
those of the back,

The Halo=heirs of the gides and withers cen be half as
long sgain as the Hslo~hsirs of the back,

The Helo-hairs of the elde and withers position sppear to
be of identical length, even when there is a consgiderable
difference in arreay type,

Infilling is described in Halowhairs and a discussion of
its appearance and causes leads to thié suggestion that
coarse Halo-hairs may owe their unusual coarseness, not
to the production of more corticael material but to more
medulla,

The shedding of fibres in the Romney flecce is briefly |
surveged and the mode of shedding typleal of the Halo=hairs
is desocribed., It is concluded that this type is an |
indiestion of follicular vigour,

Persistent Halo~hairs appear to be of a particular
macroscopic type. The cause of thelr failure to shed is
not clear and it appears that excessive follicular vigour
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or mmna do not provide a satisfactory explanation.
The type of crimping of the Halo-hairs is discussed and
illustrated,
e assoeiation between Huloehsirs and Halyys~tipsCQurly-tip
fibres is considered, Fibres of these two itypes are
frequently very slnilar and definite classification is
gecsgionally diffioult,

Considerable vardation In Halo<hair shape has been noted.
This is probably associated with the type of array,



39,

These fibres are described by Dry (19) as inter-
mediates between the Helow-hairs and the Sickle fibres in that
they have a medullated pre-natal region., PFurther, he points
out that vhen e strict distinction between these Super-sickle
. fibres and the Sicile fibres is necded the presence of chalky
medullation is used as a criterion. In & later unpublished
work Dry classifies Super-sicile fibres intos~

Type A. « Chalky throughout the neck, chalkiness being
continuous from the tip to the post natal region,

Type A=, - Chalky throughout the neck except for a short
reglon grown sbout the time of birth.

Type B, = Ghalky in part of the neck but not chalky in
some portion other than or in addition to that of Type A-,

Thus 1% is amparent that the Swperesickle fibres, the
intemnodlates between the Halew-halrs and the Sicide fibres, are |
greded in opder of the intensity of pre-natel check, The Super-
sdekle A has not suffered sufficient check to cause it to loose
ite ehaldgmodullation but merely to thin; the Super-sickle A=,
Just surficient to cause it to locse wedwllstion at what appears |
to be a particularly vulunerable part of its career -~ the birth
point; end the Superesickle B, thougn sufforing often frem a
severe chock has succéeded in reaching chalkiness in a portion
of its neck region snd thus becoming differentiated fram the
WB&W&

Thie type of classification has, therefore, great
Wumuﬂmmmw.m. Where there are
few Buper-sickle A~ and Super-sickle B fibres it is obvious
that the eheck has been of & minor kind or that the indivi -
ity of the sninal was such thet the effectiveness of the |
check was reduced by a strong urge to coarseness, In either
case there will tend to be & close relationship between the
Halo=hairs and the Curly-tip fibres, Conversely wvhen there
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is en ebundence of Super-sickle B fibres there has obviously
been a marked checking effect and the array comes to approsach |
the Saddle Arvey, Thue it is apparent that a close study of
the Super-siclle fibres is an important section of the com=
plete deseription of the Plateau Array,

: These fibres have been defined above as “"chalky
throughout the neck region, chalkiness extending into the poste
natal region®, Amomget fibres to whieh this deseviptien applies
wide veriation is found and thie is not surprising vhen 1t is I
reslised that these fibres form & connecting link between the
extreme of the Halowhair and the Superesiclktle A=, fibre type,
with its totel lack of medullation in the lower neck region, |
It i thus cleayr that same Super-sickle A fibres must closely |
resarble the Helo-hairs while others mast be d4fficult to |
dietinguish from the Super-sickle A=, fibres snd that between
thees two extreues sll grades of intormediates mist cecur, |

In velation t6 thelr sssccistion with Nelowhairs 4t J
has slveady been noted in the section on Haleeheir length that
there is an essential discontimuity between the Halo-hailrs and
the Super-siskle A fibres in any or all of the meln macroscopie
features; namely: length, coarvseness, end tip shape, It is
aleo remarked that the classification of the Halo-halrs and
Super-sickle A fibres 1s a classification often dependent on
the macroscopic appearance of the fibres within rather than
between arrays, ' |

It is thus apparent that the Super-sickle A clsssific-
ation, although forming a link between the Halo-hairs and the
Super-sicile A=, fibres is a resl classification, Intermediates
do occur but these are scarce and do not detrect from the .
importance of this fibre type as an indleator of the intensity

1
|
1
|
|
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of the pre-natal check, Simdlerly with the relationship be=
tween the Superesickle A, end the Super-sickle A=, fibres,
where, when intermediates have occurred, it has occadionally
been necessary to use benzol to determine the exgent of
medullation,

SUDE PeeBl CALE A MRS

Prom the cbove it is clear that the Super-sicle A,
classification contains many fibres thot eve widely different
from other fibres classed as Supere-sickle A, This varistion
within the Super-sickle claseification is, however, much wider
than can easily be accounthd for on the supposition that these
fivres are due to the uwsual check, regarded as responaible for
the fibre types in the Romney. (Dyy 12, Gelpin 22), These
differences are often remarkebly dlscontinuous within an array
and the ‘off type’ fibres hereinafter termed “short" appear to
have no relation to the limlo=halrs or the Super-sickie A=,
series in either length, coarseness, or general macroscopie
shape, MNedither is this difference confined to macroscopic
femtures for these fibres never exhibit the inriiiing so common
in the Halo=hairs, This latter is not due to a lack of
medullation, for these {ibres are invariably exceedingly chalky.,
In this respect, therefore, these libres may offer soms valusble
material for the study of the types of medullation that occur
in the Rommey in that they show an extreme type of medullation
with apparently sufficient strength in the cortical walls to
prevent infilling,

In relation to fibre types, however, it is apparent
that short Super-sickle A fibres appear to be something differe
ent from the other fibres found in the Romney lewd and thus one
is foreed, for their explenation, to conclude that factors other
than those that are generally recognised as giving rise to fibre
types may be of importance, This mekes the Super-sickle A
fibres especially interesting in the study of the architecture
of the flecce of the sheep, but such a study is hampered by
the small numbers of Super-sickle A fibres found in many Arrays
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and the still susller mumber of Short Supeswsickie 4 fibres |
present. The array in which these wore most nunerous was a |
fwouk' Platesu Aryay from & Gredes VII (D). vhere 2 dhord Supers
sicikle A Dibres per 100 Curly tlp fibres were found, Ome of
these fibres is 1llustrated in Flgure V , fibre 4. Others have
!wem found in tough Flateeu Arrays, for mlo, sheep 1279
mtainod sbout one short Super-sickle A fibre por 100 ww;p
fibres, This enimal Greded VI! (D) with an arrvay on the back
position in which only two Super-sicile A= fibres and one Super
sickle B fibre wos found, and in which the relationship between
‘ . the Helo-hairs and the Helry-tip-Curly-tip Cibres was very cloce,
It thus eppears that the Short Super-sicile A fibre type is not
2 peeulierity of the weak Plateau Arvay, Neither i it a
peculiarity of the Plateau Array as such, for short fibres heve
been found in Saddle Arrays, They have not been found in
Raving or Vauuy Arvays slthough admlttedly the materdsl avail~
able ma meagye, This was particulariy so for the Ravine Avmw,!
only Mammmm-mwmmm. With the |
Valley Arrays the situation was also unsatisfactory as anay |
. #ix Grade V and VI Valley Arrays were found,

| In the Arraye in which these fibres heve been found
shedding of the birtheoat kemps hae been perticularly free,
However, the presence of these fibres is by no means regarded
a8 an index of the freedom of shedding, as very frec shedding |
has been observed in arrays where no Short Super-siclde A fibmn
 were found, It is, however, wmeusl to find these fibres in
arrays where shedding is not free, Such an arrey is that of
the back semple of sheep 541, a Platesu Array deslt with in
detail #n the section on Toughness (see page 129)

It thus aprears that there may be some connection |
between shedding and the presence of Short Super-sickle A fibres,
In this comnection a search of arrays was made in which theve v
was poor shedding of the big emded Sickle fibres and therefore
lack of medullated successors of the Haloehairs (Dry unpublished |

report) end no Short Super-sickle A fibres were found,



b3,

from the above 1t aprears that the Short type of
Supersickle A mey be associated with the presence of free
shedding, It is postulated, therefore, that these fibres may
setually be successors of fibres shed prior to birth, In sup=
port of this theory it is noteble that these fibres closely
resemble the smecessors of shed birthcoat kemps. Further
evidence on this point will perhaps be sbtained by pre-natal
studies if fibres are found growing in follicles that are too
big for them, (Rudell wapublished),

An obvious possible explenstion of the shortness of
these fibres 1s that they shed carly in the 1ife of the lamd -
definitely earlier than the rest of the fibres, and thus will
be shortery dus to the shortening of the growing perdod, A
search wae therefore made for @amples taken at the time vhen
shedding wes taldng plece, Such e sample would be recognised

by the presence in the snalysed arvey of both shed and persist-

ent fibres of the sams Fibre type, Only one such semple was
~ found that contained the nccessary types of Superwsicide A
fibres, The array wes a weak Flateap Arrey vhich on analysis
gave the following i

Supe p ~sdekle At

Long near Haloshsirs < . shednormally 4
Long near Halo-bairs - persistent b
ghort type -~ perasistent 2
ghort type - shed nomally 7
Total Super-sgickle A fibres L

It thue eppears that in this sample the loss of
voth types of Swuper-sickle fibres takes place at a similar
poriod, One sample is, however, insufficient efidence on
which te base any conclusions, and for more complete elucide-
etion 1% would be necessary to take sarples at relatively
short intervals, sbout the time when shedding usually takes
place,

In_ taking such ssmples fibres could well be pulled
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in en endeavour to distinguish between those fibres actually
shed and etill stending in the skin and those not shed, In
this respect it appears from work by Dry (36) that fibdres
actually fall out of the follicles and are not pushed put by
the successional fibres, If this is so the reason for a
fibre becoming actually free from the follicle appears to be
mechenical and thevefore it would soem probable that the larger
Halo=hairs being little protected by the general fleece would
be retained for a shorter period than the Super-sickle A fibres
which are lower in the flecce snd thus more ofriclentily pro-
tected, However, this relative protection may not be very
effective in the lambs fleecce previous to covering, IFurther,
wvhere shedding of the Helo-heirs has commenced by this time
the situation will be in favour of the idea that Super-sickle A

fibres shed earlier then Helo=heirs, This ig due to the partiel
loss of the Halo-hairs that have shed and the camplete retention
of those that persist, together with the retention by the fleecce

of all the Shed Short Super-sickle A fibres, This will meke 1t
appeer that the Super-sickle A fibres shed earlier than the
Halo=hairs,

, In respect to the sbove Dry notes (unpublished peper)
that short Super~sickle fibres, halry after birth, are known

to be at least emongst the first of the Holo=-siclkle group to
finish growing, '

If these shed Super-sickle A fibres are really mmtiu»‘

al with the nomal Super-siclkle A type but have shed earlier,

then they would be less plentiful in those samples that have been

taken late, than in those taken early, However, the animals in
vhich they have been found most plentifully are animels that
have been early lanbs and have, therefore, been sampled
particnlarly late,

A further possibility is thet the checking force
which is responsible for the deterioration of fibre robustness
may, as regards dimensions, effect different fibres in a




45,

different manner. That is, that the same force vhich mey

¢suse one fibre to become thin end even o loose medullation
completely, may cause another %o become shorter without loss

of medullation, ZREvidence for this vathey fantastic idea is
found in 8 study of the lengthe of the Super-siclkle A fibres
other then Short and sleo in come of the Supsr-sicile A« fibres,
These fibres ave deslt with more fully later but here it is |
surficient to note that it is not wncommon for many of these
fidres to be definitely shorter then the shed Curly tip fibres
and the shed Super-sickie B fibres, This state of affalrs

eould be best eplained by differential shedding, but, es
mentioned above, there is no evidence in the Plateau Arvvays
that I have studied to suggest that this is the case,

The featurcs of the Superesickle A fibres that |
distinguish them from Halowhairs are: weekness in either or
#ll of features of length, fibre chape, diameter over the
vhole or portion of the fibre, and medullation, The last two
features are closely associated in that wesk chalky medullation
appears %o be wccompanied by a loss of Libre dlameter with
consequent crimping, together with a general weak sppearance of
the fibre, No messurements have been made, the sbove being
judged on mmeroscopic appearance alone,

Varistion in length of the Super-sickle A fibres
eppears, with same exceptions, to be sssociated with vaeriation
in voth dlameter and medullation, Thus when the Supor-sickle A
fibres are reduced in length they sre also reduced in those |
othor two features and thus generally exhibit a distinctly weak
neck region, This neck region corresponds with the neck region
found in the weaker Halo-heirs in respeet to peried of fibre
development and it is also of & siumdlar structure,

Super-siclkle A fibres are slmost invariably shorter
than the Halo~hairs and are usually distinetly se, It is elso
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not unconmon for these ibres to be semevhat shorter than some
fibres which must be regarded as coming late in the array,
nemely, Super-sickle B and @ven Heipy-tip-Curly-tip Libres,

This type of fibre cannot b e confused with that deserided sbove,
as Short Seper-sickle A, as it resembles closely large ended |
Chalky SieBle fibres but with a chalky neck region, These fibres
are penerslly closely associsted with the Super-sickle A=, fibres,
from vhich they cen only be distinguished in extreme cnses by m
use of the microscope,

On the other hand therve is that type of Superesickle A
£ivre which ip execedingly long = 1ittle shorter if at ell then
the Helowhairs and definitely longer than the other shed Supere
slekle fibres (shed Helry-tip-Curlyetip fibres), These fibres
are of two distinet types and they eppsrently do not oceur in
the same arvay. One type.is very robust snd is distinguished
from the Halo-hairs by its general macroscepic shape in that it
fails to show the wide Sickle shepe tip, and the other is the
type that ip weakly medullated throughout and may, or may not,
have coarse Sickle shaped tips. In the latter, however, the
Sickle tip is wnusual, The fomer is typleal of the coarsest
type of Plateau Arrvay.

From the foregoing it is epparent that in the classif-
jeation of the Super-sickle A fibres, tip shape, length and 1
medullation all pley an important part, the fibre being in |
general claseified on the feature that is weskest when compared
with the Helo-hairs, In this respsct a Super-sickle A fibve
found in the briteh sample of sheep 71.5 iz of interest, Thie
fibre is figured in Figure vII from which it iz apparent that
although of general Halo-hair shape and length it took some
time to veach the stage where medullation was of such & density
that 4t could be termed chalky, This weakness has been con=
sidered sufficient for this fibre to be classified as & Super-
sickle A fibre and not as a Halo-hair,

Shedding of the Super-sickle A fibres.

The types of shedding together with their implications
heve already been briefly dealt with in the section on Halo—hairﬁ
(page 30). Shedding in the Super—sickle A fibres has been ‘



touched on previously under the heading of 'Short Supers Lé,
siekle A fibres", where it was evident that the situstion could
be masked in early samples due to the loss of the shed fibres,
It was further pointed out that this is partiowlarly the case
with the britech position which is at present not adequately
sovered,

Dry, weiting of Super-sicikle fibres in his unpublished
peper, summrises the shedding situstion when he writes 3
"On the whele, the propertien of Supor-sickles shed is greater
then that of chelky Slekles, and within the Superesickle Serdies
move fibres of tyse A shed than the other types, Oftan ell the
WW&MQM'M. ¥hen no Super-sickles are shed
s8¢ hes heppoved very occasionslly it is in lambe thet have done ;
DOALY. o csaesass I the Superesickles lavgely persist them the
Siclfies whether early or late An the series slso persist”, |

Thie generalisation ean perhops be extended, in that,
Af the Helohadvo persist, or Af may persistent Helo-halrs are
found, then Superesickle A, as a fibre type, will be found to
persist also, The date for this gemeralisation are, however,
_mmwmu te be ascepted ss fact, This 1s due to the
scarcity of persistent Haleeheirs, together with the fect that
the back positicn, (Helo-hairs page 22.).

The sctusl arrays are - |

Holowhairs 1

coyms  empm
Beddlie Arvey, W

normal shed 6 12 52
peralatent 5 8 - i
Buper-sickle A, '

normal shed 1 i 0 g.-m
persistent " 25 M
Supersickle A=, |

parsiatent 1 3 8
e aeat.) 11 5 3
gg:“u:g:l% r;t::} 516 361 wos |
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77.5 No hairy Gp fibree found,

78,5 o hairy Gp fibres found,

1327 Grossly hairy to butt with slight diminution during
the winter period, Successors were considered to
be persistent and shed successors were not found

Thus thess arrays in which povsistont Haleowhaire
have been found appear $0 have no 02 kewp,

ha wigueness of the above arrays le evident from
Sayts wpubilahed Remp report (peage 12) where he states
"As in oihor Arrays & relatien cxists betwesn the shedding of

birthosat fbres du addition to Halo«hairs, namely Super-sickles

and large Curly-tip fibeos, is fres, the rule is much Gp kemps
{46 lanbs), WVhen the shedding of the birthecat fibres in
question is net free, the rule is little 02 kemp (5 lambs),
“on the andmsle studied having mach U kemp, it has
nearly always heppened that Heiry-tipped~Curly-tlp fibres were
shed freely, OJata fromea smell nusber of enimals show that
there may be only a litile Gp kemp when Superesickle & £ibres
shied freely, snd fibres later in the array poorly, and the
mmm&mmumwmwu
correlated with free shedding of the Bupe

though fivres later in the arvey (Super-sickle B, 084 Slekles,

Thus it is thet the aiscovery of pereistent Iolo-

Mﬂqumwwummumm
morledge of succession in w mnm af birthcoat
wnmummuummmxmw

biriwoat fibres and the extent to vhich the successcrs of
Halowhoirs (and sometimes other large birthecoat fibres) shed,

and no beotme kemps, In ny majerdel when even a few Halo-halre

pereiat, shedding of the eother large birtheost fibres has




50,

proved to be unusually poor, When this occurs it has been shown
that in the material available the Gp fibres persist, It may

be suggested that if 41t should ever be desired to breed against
kemp in Mountain breeds in which persistent halry fibres are -
acceptable then it should be considered vwhether selectlon for
persistent Halo-hairs would be worth while,

Ll A FABreR 8% 2 Dilierent rarcs o0l hHe DOuy
The same samples were used that were used for the i
observations on the Halow-hairs, together with certain other
semples that were not necessarily Pleteau at the back position,
Three of these samples were from the britch position of Grade IIX
animals and were November ssmples, In these samples it is clear
that there could be only an incomplete mhm the
Super~sickle A fibres of the britch and of the back due to the
lack of Super-sicikle A fibres on the back, Howover, in & come
parison between tbaao fivres and Super-gicide A fibvres, from
other mrays thet were not Platesu, there appeared @ be no
aifference in typs. In the comparisen between back, side and
withers on those snimels with Pletean at the back position there
was apparently no difference between different body reglons in
the Super-aickiec A fibres end definilely no differences that in
any way parallel the differences found between the Halo-heirs,
The numbers of Super=sickle A fibres in aiffersnt
portions of the body are aleo varieble but this verishility
wmwhmwmmmm&t%uﬂmtmm
To test this, Saddle Arreys on the withers have been corpared
with Seddle Arrays on the back position. The Seddle Array was
chosen for the following reasons s
(a) It is an array that has an appreciable awiber of
Helo-haire and Super-sicile fibres, |
(b) It 4s an array that in the high grades for Halo-jeirs |
at least appears to have comparatively narvow limits, |‘
(e) Tt depends for its classification on the presence of |
chelky Sickles and thus ite classificatlon is free
from any bies towards the Helo-hair end ef the pre-
Curly tip fibre type series,



.

(4) 1t is & common srrey on the withers position for
those enduals with Plateau Orade VI! st the baek
position,

The arrays for comperison were not seléeted Seddle
Avmu. except thet they were Arreys that contdined either
Super-sicile A fibres or Halo-hairs, or both,

The results of the comparison were i

Expressed 8s percentages of the Heloehairs plus
Super-gickle A fibres the following cemperison between the two
groupe as So frequencies of Super-sickle.A fibres is obteined,

"Nithers.wmm A U7 BackSupsresickle A L2
From the sbove short table 1t is apparent that there is no real

difference between these percentages and thus, although the data
is definitely extremely mesgre, it appears improbable that there
is sny difference between the sbudnance of Super-sicide A fiwres

in @ifferent parts of the body other then that due to & preo-
natal check and expressed as an array, |
That there are differences between the arreys u:m ‘
| wmtmmﬂmﬂanzmmemamtmmm.]
These figures have been obtained by adding the Bbove figres for
Saddle Arrays., This is not strictly correct, as 4t brings in the 7
complication of @ifferent positions of the body, but the error is
small, as from the above, it is improbable that there is any - |
innate difference between body reglons except that expressed in |
|
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arrey type. Also, the deviation between the two is in fevour
of the withers position, which has the highest parcentege oy
guperesicile i, fibres, and thus its inclusion will tend o mask
the gifference due to the spperent higher percentage in the
Platesu Arvuy,

The Pistean Avrays are arrays that heve boen teken at

rendom fran anslyses of the back position sormles of the progeny
of sive 1084,
seddie Arseye.
Helo=holivs, Hedo~ial v,
o b 2
7 1 M A
12 10 8 :
42 10 27 I
O 2 25 2
b 1 - 13
10 g 15 18
1 2 39 iz
6 7 e7 2
6 2 9 a1
2 K 36 2
id = ... oA
Buper-sickle A 43% Super-sleide A Q90
of Super-sickle A and of Duper-sliskie A
Halo=heire. and Helo~haira,

It thus sppears that Super-sickle A sbutidance is ree-
lated to the array in that the less checked the array the fewer
the Super-sickle A fibres and the more numerous the Halo-haivs,

‘This gencralisation only applies to those arrays that are of high

grade for Helo-hairs, as it is essential that theve be a large
number of Haloewhairs and Super-sickle A fibres present,

In relation to the importence of the Super-sickle A
fibres on the judgement of the arrays other then Flateau the
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Bheep 68,5 1 & 2 € 67 12 62 69 588
gheep 51,5 1 G o g . 3 71 11 953 30

53

arreys of sheep 68,5 and 51,5 vhich are figured delow are

intereating, Thess two animals are bHoth Velley btut ave of
definitely aifferent types,

fheey 68,5 48 a Orade II Valley approsching Seddle with
few fine Blokdle fidres and Checked Curly tips, The medulletion
of this srvey is of & very chslky type and the pesk Curly tip
£ibres are partioulerly robust, Sheep 55,4 on the other hand,

olthough definite, 45 weak, It 1c notable that there ere consider-
ably mors Sidkle fibres in the arrey of Shecp 54,5 than in that of
sheen 60,5, despite the fact that there ave compursble nwibers of
pre-Curly tip fidres, ‘

mumawzwmmuumaxmmzm
effoctivencss of the pre-natal cheelk is greater in Sheop 51,5
then in Sheep 6645,

Pine Poak
WWMM&M&M%

It is elear Urom these mnalyses thet theve is & con-

sidersble differende betwoen Wie Super-sickle Iibre pepulstions
of ‘these srrays, Thus in Sheop G4/5, concluled frem the cbove |
to be lews severely checked tham Su tae arpey of Mheep 51,5, there
i, mtt the faet that Halo~hairs ave not present in éither
semple, an sbundense of Super-sickle A fibres in particuler,
Mitw&h%ﬁth%amwnm“
gheep 68,5 the presence of Super-sickle A fibres may well be
nmuummdtnmwuim This is
Arvay (see page 52 ), that "the less checked the array the
fewer the Super-sickle A fibres", |

!
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surveyed and the importence of this £ibre type s ine
dicators of the intensity of the pre~natal check in

The Super-slekle A fibre type is defined and its classi+
fication is censidered o be based on that macroscopie
feature which is regarded as exhibiting the mexinmum
effest of the pre-natal cheek,

Dutemediates Setesen the Supereedeiie A and the Supers
siekle A~ fibres have been distinguished by the use of
benzol,

A type of Supersickle A fibre is illustrated end deseribed
which appears t6 be virtuslly unrelated to those Super~
sleide A fibres which are associated through a series of
intermediates with the other fibre types. This “off type"
is termed “short", ‘

The medulletion of the short Swer-sickle A fibres is
described and 1t is suggested that these fibres would
provide valusble materdal for the study of medulla,

Materdal is presented te show that these fibres are .
not limited to the Platesu Arrey, |

Superesickle A fibres were found,

MW&&:Amﬂmm%mm“
shedding of the dirtheoat fibres was not free,

The possibility of these fibres being successors of
fibres shed preenataly is discussed and material is
presented for the ewpport of this view,

Evidence is presented whioh lemds to the conclusion

' MQIMMMMW%’GI“WWQAMM?WW‘
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18,

504

talkes place at the seme time, Possible methods of checkw
ing this conclusion ere discussed,

The possibility of the pre-natel check having a different

effect on fibre length and cosrseness is discussed and

evidence is presented,
Yowmel type Super-sickle A fibres ave deseribed,

A distinction is mede within the nomal tgpe Super-sicile
A fibres and nomeal Superesickle A fibres are described
which are dlstinetly shorter than later birtheoat fibres,

The leng type Super-sicidle A fibres which resesble the
lielo~hairs were found o be typleal of those Mlateau

Arrays which give the least evidence of the pre-natal
checlz,

The occurrence of Super-sickle A fibres at different
body veglons ie briefly explored,

Evidence ls presented which permits the conclusion thet
varietions in @ifferent body regions are probebly due

A comperison between high grade Saddle and Platesg Arrays
leeds to the conclusion thet the less checked the array,
the fewer the Super-siciie A fibres and the more mmerous
the Holo-hairs,

It is tentatively concluded from & dlscussion of the
analysis of two selected animals that the presence of
Super-sickle A fibres may be regarded as a criterion of
a8 weak pre~patal cheek in low grade anlmels and it i
pointed out that this is the converse of the situation
in high grade animals,

TP

»

G



As defined previously, the Super«giclile A= fibres
are fibres which have & very definite cheek - a check sufficient |
to stop entirely the preduction of medulla in en otherwise chally
fivre, It is remarksble that it is possible to distinguish
elearly by such a minute detail of structure an often consider-
eble group of fibres related only by few intermediates to the
fivbre types sbove and below,

It is notable that there ave very few fibres that are
chalky throughout except for a short section of non-medullstion,
that have a loss of medulla in a portion of the fibre other then
thet typleal for the Super-sickle A= fibres, It is thus perhaps
not without profit to speculate that this thinning represents a
period in the life of fibres that is particularly vulnersble, a
period when either the check is at maximun intensity or the
fibre is particularly susceptible (see Super-sickle B fibres,
page 67.). From the sbove alternatives it is probable that
although the former may be of importance in the Super-sickle A=
fivres the latter is of more general application, This state-
ment is based on observations on the Super-sickle B fibres end
Hairy-tip-Curly-tip fibres, where, as mentioned sbove, the loss
of medullation 1s seldom limited to & portion of the fibre other
than that typically lost in the Super-sicile A~ fibres, Iven |
in the Superesickle A fibres there is often a distinet thinning
in this region although, of course, chalkiness is never entirely

’:&ut. The implications of this thinning ss regards fibre type
classification are dealt with in the next paragraph,

The Super-sicile A~ classification then appesrs to be
distine e' from other types. Intermediates do, however, exist and
are of three types; intermediates between (a) Super-siclkle A,
(b) Buperesickle B end (¢) Halry-tip-Curly-tip fibres. The
last type is the leest common end is 1imited to some Plateau
Arreys which have heavily medullated Heirytip-Curly-tip fibres
with tips that have the type of curl that closely resembles the
curved tip of the cosrser pre-curly tip fibres, The difficulties
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in classifying the firet two are due to the fact that it is on ‘
occasions net easy to determine whether challkiness has cessed or
not, It has thus been found necessery with such intermediate
fibres to check the classification with the aid of benzol and
the microscope, OSuch an observation must, howover, be inter 1

preted with cere as loss of chalkiness, a strict eye amamuu}

of medullation, and not a loss of meduilation es determined with
the aid of the miecroscepe is the eriterion of jJudgement,
Actually, due to occssional staining of the fidre the degree of
medullation was somevhat masked end an axbitrary complete break
of medullation the width of the fleld at X60 magnification was
required for a fidre to be deemed to have lost medullation,
MﬂcmuthuamMMamthawmmﬂ
A This vas not completely arbitrary as 1t was fownd with triels
with uncoloursd clean fibres that a bresk in medulletion of the I
sbove magnitude was sufficient for the fibre to be classified, on
eye detemination alane, a8 & Super-sickle A~ and not es e Super-
sickle A fibre,

A further complieation bearing on this problem of
classificntion botween the Supersickle A and the Superesickle Ae
£ibres is that there s seldom & sudden bresk in chalkiness in an |
otherwise complotely chalky meck, The lose of medullation is l
ususlly relatively gradual, thinningtelding plece more or less |
evenly frem extrems chalkiness through fine medullstion bo |
complete loss, With practice cne comes to set eye standards mt'
have besn found to be quite accurate when checked with the micros
scope s deseribed sbove, by |

At what may be termed the late end of the Super-sickle
A= fibres, that is, those fibres in the serdes thet most neerly
resemble the Super-sickle B and other fibres regarded as develop-
ing late in the life of the animal, there is on oceasion o glose
association with Super-gickle B fibres, This is generally due
to a weakly chelky neck throughout - a type of medullation about
which it is impossible te be dogmatie s to whether medullation
exinte as a chalky type or not, These fibres in my experience

I
{
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must be checked under benszol end 1% has been found by this I
check that occasionslly they have been wrongly classed as |
Super-sickle A~ fibres when actuslly they are Super-sickle D |
fibres, |
These intermediates between the Super-sickle A= and
other Cibre types ave of considerable importance, as will be {
evident in a future section {page 125 )4 becanse they serve as ‘
pointers to the type of fibre~type associations, Thus if fibres
are found sbout which there is some doubt s to whether they sre
Supe -~sickle A= pr Hadry-tip-Curly-tip fibres, 1% is sppavent
that either (a) the preenatal check hes not been of sufficient !
intensity o thin the necks of the fibres completely, that is
the erray is a tough Platesu Array with a lack of Super-siciie B
fibres, or (b) the potentislities of the enimal ave smch that
despite a check eufficient to cause Superesickle B,~ assuming
that Buper-sickle B fibres are found - the Halry-tip-Curly-tip
fibres closely rememble the Super-sickle A« fibres in that they |
have medullated, imperfect (see sbove) tips, a completely medul-
lated pre-natal length exeept for a short length of ne medullation
followed by heavy poste-natal chalkiness., In this latter cese mf
"goughness" (see later) of the erray is dependent on ihe comcen=
tration of the Super-sickle B fibres,

As a fibre type the Super-sickle A= fibres are, as
contrasted with the Super-sickle A fibres, -mum%lm&mm.
There are no Super-sickle A= fibres that ere compafable the
ghort Buper-sickle A, previously described, and 1t is notable
that thie 1s a further testimony to the vigour of these latter,
In comparing fibre length there are several factors
that must be considered. These, if not given some consideration
may essily upset the comparisons and lead to totally erronsous
conclusions. It has been pointed out previously, in the Halo-haly
section, that when camparing length s of shed fibres caunbtlon must
be exereised in view of possible differential shedding. It must
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be remorbered slso that the birtheoat Libre grows in two
distinet, although of course continagus, peviods, These are
Although 4t 48 clear that the factors influencing
fibre growth in these two periods sre basically simdler, iy is
not improbeble that environment is vestly different snd, there=
fore; sinee envirenment is known 0 have some effect on lemgth
growth, Fraser (25), Nichols (26), cave must be exercised in
compardng fibre lengths, Alss, sinee, as both Dry, Calpin wnd
others have made sbundsntly elear, preenatal happenings ean have
o marked influence on postenatal ocourrences, it is dangerous to
compare postepntal portions of fibres showing obvlous pre-nstal

differences,

Thus length comparisons between fibre types mast ot
involve the postenatal portions of the fibre, and since thls s
included in totel Pibre length messurements snd assunes partice

wlar importance in samples that have not been taken very early
it is epparent that to be beyond eriticism length measurements |
must be confined to the pre-natel portiens of the fibre,
Despite the above, however, it is worthy of mentien
that csses heve been found where the total lengths of some |
fibres which have been heavily checked pre~nstelly i @istinetly
leses then thaet of fibres which although developing later have
veoivel & Moot dntenns GaBik. Thun, f0r gl Shasied Ousdy |
tipe end fine persistent Super-sickle and Siekle fibres hawe been
found that are distinotly shorter then Peak Curly-tips from the
same semple, |
In velation to the pre-natal length 1t ls possible to
make comparisons between fidbre types, Murther, it is consideped
thet differences which occur can be attributed to the positien
of the individual in the fibre series end to the pre-natel cheek,
It is slso consideved legitimate uam.utmmu |
negl@eted, that fibres which, from macroscopic appearance
ummummnapmmzmmmmsmmi
mmmwmuﬂwamm M.mmum
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of the above, it is apperent that any deviation from regulerity
in pre-natal length down the series miet be explained ss due fo
the pre-natel check, Actually, of course, the two will ususlly
run parallel in that those fibres coming late, for emmmple the
Buper-gickle B, are assumed to suffer from a more intense pre-
natel cheok, |
It is obvious that any measurements of pre-natel |
length must involve an sccurete detemmination of the perded of
birth from the fibre, X'Ij haa long been considered that the end
of the pre-natal check section of & postenatally chelky fibwe is
that portion of the fibre that was being produced when the animal
“was born, (It is notable that the very terminology assumes this),
This portion of the fibre is cepeble of more sudden chonges than
any other portion and the inerease in medullatien from completely
Tine to chalky is often 5o sudden thet the chaikiiness appears to
form & collar on the fibre, The exmct position of thie portion
at birth is wnknown but in the light of its sbruptaess it ie %
cloar thet 1t must result Crom some phenomensl change in the 1life }
of the lamb, o
Further, this ebrupt incresse in medullation takes place
1n sl1 fibre types except the histerotrichs, and at ppreximately
the sene time, thet is, 4t is very neer the tip in ecome Curly-tip
fibres and a considerable distence from the tip in Halo-hairs snd
sarly developing Curly-tip fibres, Thus it gives a moré or less
continuous length series betwoen fibre types, and also, since it
is not found in fibres pulled or out from lanbs at birth, and
further, since it 15 a phenomenon that is present with mere or
less clerity in all lambe, it is appavent thet the asswnption
that this portion of the fibre represents the birth point is et
least & plaasible one,

. Purther ovidence of this was cbtained by pwlling deily
samples from the back position of lambs from birth to 6 days old,
In thic peries it wes found that the earliest semple showed &
loss of medulletion that hed presumebly started preenstelly,
vhils in the 6-day samples medulle hed revived, Actually the .
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revival of medulla was found to take place some time before the
6th, day., It is therefore concluled that this sudden thickening
of medullation, although 1t does not represent the exact birth
point, represents a simdlar period in the l1life of all lavibs and
thus serves as a l@gitimate position of comperison between laubs,
A further fibre variation that defines this position
beyond dispute is the almost universal thinning that tekes place
just previous to this sudden thickening, This thinning may be
complete, as in Super-sickle A-, or it may be & slight lescening
of the degree of chalkiness, as in many Super-sickle A fibres and
Halo-haire, It is considered that in & study of the causes of
this t hinning the possibility of an environmental vector should
not be overlooked, This is thought to be a possible ceuse, since
vhere ecxtensive 'm.gm measurements have been made 1t eppeare
that the chenge in environment in the laerger mammals, involved
4n birth may be such as to cause a short check in the rate of
fibre growth, If this is so it may well be that the sudden
inerense is due to the new born animal becoming physiologically
in hnmw'nth its enviromment and thus sgble to resume with
apparent increased vigour the growth of its coat which has been
interrupted by the vicissitudes of being bom.,
In view of the sbove, pre-natel Mmumm‘
were made of Suporesickle A- and other fibres, From these it
appeared unlikely that Super-sickle A=~ fibres are ever mmbh!
with Helo~hairs, This is relatively clear even from the total l
length measuremente o early cut samples, When comparved with
the Curlyetip fibres it was found that slthough they (the
Superesiclkle A-) were usually shorter, it was possible to get
Buper-sicikle A=~ fibres a 1little shorter than the Curly-tip |
fivres, This latter can be explained on the supposition pro-
viously advenced and discussed under Super-sickle A fibres, that
the pre-natal check acte on the rate of fibre growth as well as |
on fibre thickness, In this respect it is noteworthy that the f
post-natal portion of the Super-sickle A fibres are not dise f
!
{

similer from the post-natal portion of the somewhat longer shed
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Curly-tips, Thus it eppears that the check has & greater ¢/fect
on the pre-natel portion of the fibre than on the post-natal
portion, |

Before discussing tip shape 4% is considered nececsary
to note that in the discussion to follow typical tips are per~
fectly sickle shaped = tips that are not sickle shaped ave tommed
poor or imperfect,

The tip fom of the Super-sickie A= fibres is usmally
somevhat more typleel of a sickle shepe than that found in the
Super«sickle 4 and Halo~hair Mbres, This is especlially mm
when the Super-sicile A fibres are of the exceccively medullated
type - o type that sppears e be associated with poor tip shape, |
1t is, however, not a feature of the Superesiclde A« fibres %o (
have perfect sickle shape tips but merely to have better tipe "
than are commenly found in the Superesickle A fibres, Actually
the Super-sickle A= fibre tips are seldem as perfect as those
found in the Super-sickle B snd never as perfect se those of
the large ended Siekle fibres, Where the Super-sickle A= fibres
regenible the mmmuc B in general mmmé appearance
there i & very distinet neck thinning, In this case the tip is
somewhat better than that found in those Super-sickle A= fibres
that closely resenble the Super-sickle A fibres, that is, those |
vith medullated necks, E

On occasion Super-sickle A= fibres ave closely |
associated with the Curly=-tip fibres and not the Superesicile B
fibres, On these ocsasions the tip is less perfect than when
Super-sickle B and Sickle fivres are present in the Arrey. Thus
tip shepe has come to be assoclated with lack of check in the
array, The greater the checking force the more distinctive the
‘sleide Shmped tip, | |
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The Super-sickle A= fibre type is deserdbed,

It 45 suggested that the position of loss of medulla

which is typileal of the Swper-sickle A~ fibres represents
‘& period in the 1ife of fibres that s partiouiarly

valnereble, This suggestion is discussed,

Relationships between Super-sickle A= and other Libre
types are discussed,

The importence of intermediate fibres as eriteria of
arvay appraissl is diseussed, |

Disewssion of the factors affeeting fibre growth leads
to the conclusion that length detemminations muet be
confined to the pre-natal portions of the fibre,

I% is considered that differences which oeour in pre-
notel length cen be attributed to the position of the
individual in the fibre sories and to the pre-natel
check,

Whet 18 termed the "birth point" is deseribed and
evidence is presented to chow that the renewal of
medullation tales plece within six days of birth and -
therefore represents a comparable period between
apimmls in fibre length,

Possible csuses of this thinning are briefly discussed
and 1% is considered thet the change in the lenbe en~
vironment at birth may be important,

Pre-natal length comparfsons between Super-sickle A= end
Heloshairs leads to the conclusion that it is wnlikely
that Super-sickle A~ fibres are ever comparsble with
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similar comparisons with the Curly-tip fibres makes it
eppesr that although the Superesickle A~ ibres are ususlly
longer 1% is possible for them to be e littler shorter

thea the Curly-tips.

Campardsons between pre- and poste-nntal fibde length
in different fivre types leads to the conmclusien that
the check has a greater effect on pre-matal fibre

Perfection of tip fomm is discussed,

The study of Super-sicide A= tip form and its comparisen
with the tip form of other types lesds to the association
ﬂdmﬁ‘mewu»Md&pmwmm

T i i i A
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SUPER-SICKLE B, FIBRuS,
st o , =

These, as stated previously, havs been defined by
Dry as fibres,; chelly in zart of ite neck, but not chalky in
sane portion ether than, or in addition to, the non<chalky
reglon of the Super-pickle A« fibres, The Buperesickie B
fibreés, therefors, sypear o £111 & wide niche in the fibre
type series end thevefore large verdalions widthdn the classificw
ation will be exmscted, This Lis exnetly whet heppens and the
Superesickle R types can be clecsified inte the following %
(a) Loss of medulletion confined t6 region immediatoly
proxinal to the tip,
() Lose of msdullation as shove in addition ©o loss at
the birth point or position similer 3o the Superwsicikle
A= fibre, Medulletiom in the neck vegion is heavily
chalky except for these ssations oF the fibre.

(e) Lose of mednllation similar to thet eccwrring in the
Super-gickle A= ibres but more extensive with
fibre,
(4) The sbove types of lusnes of meduwiiation with the
medyllation exioting being of @ wealk rether than of
a chally fpe.
The importence of these is due to the fact that they.
give an indication of the relationships which exist between
fibre types, These relationships, as is evident from a later
section, are an indication of “array toughness" in the Flatesu
_Avvey, Thus type (4) 1s eharacterietic of those ervays whish
regarded as "wesk" Plotesu Arvays, oF srreye that closely ve=
semble the Saddle Arrsy, On the other hand type (a), snd to a
lesser extent type (b) are examples of & more direet association

: betweon the Hislo-hairs and the Curly-tip fibres, and thus these
vl fivres provide evidence for Judging an erray as due o & week




faet that they have more perfect tips then is usual with Supore
- This question of tip fom iz dealt with later under its mpro-

perfection of sickle tip form mey be on indloation of the voe

 situation of this fibre, modullation is Limedletely recovered,

chooking effect, Type (e) s elso chavacteristie of & mapked
cheeking effect, ,

It must not be accumed from the above that thie
classification of Superesickle D fibres is m infallible pudde
te the effectivencss of the cheecking force., Veriations and |
intemediates of all kinds ccour, both within wd between differe
ent types of Flatesu Array, end soue Super-sickle B fibres must
be reganded as strdotly "in parallel”, Dry (19 and wnpublished),
Thus 4t is cccasienally found that type (a), that is thoss Super-
sickle B fibres with the loss of medulletion confined to that
portion just below the siekle end must be 80 regarded when 0ad
fibres cccur in sn array vheve Super-siclkde B fibres are found
thet closely reserble the Sickle fibres end Superwsickle A=
fivres,

fibre are unlnown, ed the ides of regarding these fibres ap &

siekle A Pidres to which they otherwise mppesr olosely relutod.

priste hoeding and it is thus sufficient to briefly obee ve that

letdonship between these fidres and tho other Superesickle B
mwzamuaummwmwmmw
the thinned neck vogien,

In relation to the discontimulty of typo (a) Super~
sielle B fibves, the faet must not be lost sight of, that type
(b) 48 often closely rolated, Thus a series can e found botween
type (a) end type (b) in relotion to degree of msdullation at
vhat ie termed the birth point, An explanation is that the pre-
mmﬂum&mm!mmm)pmwsm |
rivre to lose medullation cemplotely, but due to the fortunate

At birth, however, the position of the fibre in the series, ss

|
|

/
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the result of further fibre development, is less satisfactory,
with the result that the fibre never completely recovered Lrom
ite initial check, suffers a further check (see Superesickle A=
section, page 56), sulfficient to cause complete lese of medullation
There are seversl disadvantages in this speculation and not the
least of these is the assumption of two distinet cheecks, 7That
two checks do exist has been demonstrated by Gelpin (22) whe
wrdtes, "it scems as if we may regard the pre-nntal check es a
trio dopression and the reduction of inherent coarsemess as a
nine depression”, The formmer can be reparded as responsible for
the initial thinndng, but as the reason for the thimning lovediate~
1y prior %o birth it is wvather contrary to the epirit of Gelpin's
findinge snd thus the sbove must be regarded as an explanation,-
the shortest theory that fite all the facts, |

A further possible reason for this lack of medulla at
the birth point is that dealt with in relation to the OSuper-siclide
A= fibres, vhere it was suggested that the check in these Cibres
mey be the result of the change in environment &s the result of
birth, A
| In this explanation 1t is to be noted that the environ-
ment is regarddd as the checking wéotor, A search of the litora-
ture for pertinent facts was made, and although the results arve
largely inconclusive, it 1o felt that sane evidence does sxiont in
suport of this postulation, Weighing lembe at birth end shortly
aftor is alrricult and consequently few such weighinge have been
made, These are, however, interesting in that they show that.
such date suffers from the dirficuliy of distinguishing between
the loss in weight of the lesb due to dyying and the gein in
wedght due to the carly intake of millk, These verdetions may well
be the roasen for the lack of agreement in weighings of aifforent
workers, Thus Nemmend (38) quotes Richter and Breuer as showing
that lembs at firet lost weight at maximam of 4,17 of body weight
and that this 1s then regained at the average in 1,7 days when
the animal weighs approximately the seme as at blrth, These
results arve similer to those obtained by Sidey (39) and later by
Doneld and Melean (4) at Lincoln College, who found a loss in




weight which was followed by an increase of enything wp to one
pound within 24 hours, These workers attribute the lose to the
drying of the lamb and suggest that the subsequent rardd gein is
due to the milk inteke of the lemb, |

Thet this may not be the whole story is evidenced by
Hesmond (39) who quotes Peldmen as finding & 1oss of 9,21 of the
body welght in the hmmen, Certainly he attriduted this to
drying tut dn thet thie loes in the neked human is greeter than
that in the lemd 1t mey Well be that the diffevence between the
1688 of weight by drying and the gain in weight by milk intele
may not be the whole story and that the sct of being borm mey
entail seme physioclogical check, particularly mevked inm the
faetalised humen dut aleo of importance in the lamb,
| The weight data, however, is on the whele unseticfacte
ory and it mey well be that dimensional measurements similar to
those used by Casgen and his co-workers in thelr studies of the
Sex Phyedology of the South African lMerine (37) may be needed to
throw definite 1icht on the correctness of tiis postulstion,

In the above it is not susgested that this supposed
envirenmentel check is the only cause of this loss of medullation
at birth, as 1t 1s recognised that the "9 stege" check of Dr,
Galpin (umpub,) pro bebly plays a pert in brdinging ebout. ihe
thinvdng of type (c) Superesickle B fibres, This is thought to
be the cmse as the type of mednllatien loss is essentially |
geadusl (see Super-sioile A=, page 57) which is in divect contre~
alstinotion t0 the type of medullation remewel, Purther, this
sudden regein of medullation after birth is considered to proe
vide evidence that variations in follicular concentration, ilo
not the major foree, as 1t ie considered unlikely that such a
oheck could ceese with eurficient suddenness, |

On the other hand, in the 1ight of the above mentioned
papsrs 1t 4s likely that the environmentel chock could be empect-
ed to rapldly teminate es the young laub becomes accustemed to
its now mode of living, A otill further consideration iz that
this sudden renewal of medullation doos not appear to be




assoeiated with other arrey featuves, as it oecurs in all types
of arrays in which postenstal medullstion is definitely chaliy,
In this respect 1% is notsble that this sudden increase in
medulletion is found in seme heavily medullated fibres such as
Haloshairs, although the less of medullation mey not be ccuplete,

In reletion to the other Superesickle B types it lg
epperent from thedr very structure thet they meroly veppesent
Yerdotiens between (o) end (4) must not b loot sight of as they
mey throw 1ight on the separation of base and cheok (see leter),
Thus 1t could be plausidly evgued that type (e), with chalkiness
lenger than thet found in the typdosl Supsywsiekle A=, omn be
regaried as a fibre type with heavy potentielities « potential~
ities surficient to couse extensive ohelkiness, but potentialities
vhich heve Patled to come to expreseion throughout the major |
portion of the neck region fue to a hesvy superdmposed chock, On
the other hend type () with enly wosk chalky medullotion $n the
neck region could be regarded ms & fibre with lov potentialities
soted on by an intensive and prolonged check, The seperation of
these must; in part, depend on other festures which sre discussed
later, but 1t is possible that in the witimate olucidation of the
judgnents of the bace snd the check (see later) Swperesickie B
of type (e) end (4) ehowdd 1ot ho noglected,

The following observations are in the iight of the
vemorke sppended to the section on leagth of Super-alckle fivves
end thus have particuler reference to the preenctal portion of

 Super-sickie B fibres vary considerebly in length,
They may be distinetly shorter then some Halry-tip=Curlyetip E
fibres end are slveys definitely chorter than the Noloehaivs, It
umm&uumwmm-mm (see !
|
I
%

page 23 of the Nelo-hair section), Super-sickle B fibres that
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are of type () which have tips that on meesurement were found
to be longer than some more heavily chalky Superesickle I and
even Superegickle A= fibres, Few of these fibros exist, but
thedr oxistence is worthy of record ms 4t indicates thet medulla-
tion end length are not always affected in a parallel manner in
the pre-natal length, In any camplete otudy of the fibre types
the reasons for this should be explored as it appears to be a
contrediction to the work by Elphick and Waters (unpub,) who, by
usdng o dyeing technique,obtained rosults which led them to con=
clude that medullated fibre grew faster than fine non-medullated
fivre, B |
The perfection of tip shape (sce Super-sickle A~ for |
discussion on tip shape muutmwsn)umammmoaf
fibres appears to follow in sn inverse manner the degree of neck |
 medullation, Thus in fibres where the neck region is heevily i
- medulleted as in type (b), (see above), tip shape does not mzm
resemble the typicel sickle shape, Where neck medullation is |
weal: or absent as in type (d) in particuler, and to & lesser |
extent in type (¢), the tips become more typically sickle chaped,
It is notable that type (a), that is, fibrees with a lose of |
medulletion inmediately proximal to the tip, have tips thet ave
not lmperfect, ususlly being distinetly sickle shaped, |
Thus 4t appears that neck medullation and perfect sicikle
shaped tips tend to be entagonistic end further that loss of |
medullation in that portion of the Pibre imediately proximel to
the tip tends to bo associated with a move perfect tip fomm than |
vhen this portion of the fibre is heavily medullated, Thic
appears to be the case, despite the type of medullation in the
renainder of the pre-nstal reglon, Purther, it is considered
that this delicacy of carving bears testimony to the pest tipal
inhibition of medwlle being due to an ordered ceuse as ddstinet
from en aceident of development, This frankly, is @ fine peint, |
but in this vhole method of exploration of form and its signific=
ance the search is for the meaning of thot which is seen and the




~ unrelated to other fibre types,

W

. ’;
endeavour is to charge no more than is unavoideble to "ehance®, |

|
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Suporwsickle B fibres in the Plateau Array usunlly have
heavy chalky medulletion in their pastenatal region, but in come
Platenu Arrays which are regarded as weak, Supcr-sickle B fibres
with weak chalkiness have been found, Such en arvay is that of ‘
sheep 1402 VI} (D),

Helly 8,8,A, 8,84 §80 S83 SFme WLTGL, 0%,
2l 19 22 L 2 2 L6 59

It is noteble that thie array as is the case with all
Platesu Arrays where fine or almost fine Super-sgickle B fibros
are found, has Heiry-tip-Curly-tip fibres that ere definitely
more robust than the Super-sickle B fibres, The impliecations of
this are dealt with later in the section on the forees at work
in the architecture of the fleoce,

The fact that the Superesickle B fibres are those
fibres in the Plateau Array that show the greatest effect of the
pre-natal check mekees a study of their numbers of importence,
This 45 further evidenced by the fact that the more numerous the
Super-gicile B fibres, the more extensive have the effects of
the cheok beon, It is noteble that where large nubers of the
superesickle D fibres are found there also will be found Sickle
fibres vhich are for the purposes of the Platesu Arrey roganded
as "in parallel” (Dry 19). This type of in parallelism has an i
obvicus explanation in that it 18 dus to the exténsion of the 1
!
|

check responsible for the Super-sickle B fibres, on extension
that 48 both sn extension of intensity end peried of action,

It 4s importent to distinguish this type of "in parall-
elien” from the type vhere a few Sickle fibres occur apperently
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Sheep. H.H. 8.8.A., 85.8.4~ 8,855, 8Sickles 8,8.5.+ O, Hist, ',%iaf
4327 27 5 0 o 0 0 250 245 495
1238 L 6 10 1 0 1 27 320 65l
595 27 2 o 0 o o 200 190 390
18.5 » 8 o 2 1 3 280 uis5 725
78.5 87 9 12 6 ) 6 53, 622 1156
775 2% ie 4 2 1 3 327 3% 701
1279 25 2 2 5 1 6 156 186 342
5845 3% 12 & 16 0 16 ol 348 ™
62,5 7 16 7 . o 6 62 250 L2
29.5 15 s 5 7 4 i1 266 225 490
1402 5 25 29 11 L 15 522 517 1110
76.5 56 26 16 16 4 20 291 349 60
88,5 19 26 6 23 o 23 218 354 572
71.5 L 24 1 12 0 12 320 486 506
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Table I, vhich tabulates data for Super-sickle P has
the arraye as judged by fibre type association and fibre type
. numbers, in order of "toughness" (see pege 123) from 1327 and |
1238 regarded se tho toughest array to 71,5 and 06,5, reganded
as those arrays showing the most effects of the check, In such
a series it 1s importent to note that the classification due to
the very nature of the criteria of "toughness" is not a fixed
classification between adjacent arrays but reprecents a definide
gradation from thet arrey showing the least to that showing the
greatest effect of the pre-natal check, Thus fram the nature of
the Table individuel veriations down the series will be found,
and, therefore, ite importence liecs in revealing trends,

The trend in the population of the Supcr-sickle D
fibres has already been discussed (pege 71) end it is notablé
that although the population of the Sickle fibres varies consider-
ably, it is apperent that those arrays with numbers of Supere
sickle B fibres tend also to have Sickle fibres present,

It 418 to be observed that in one column the Super-cickle
B and the 8ickle fibres, deemed in parallel, have been added .
mmm Thus for these Plateau Arrays it is suggested that |
these Sickle fibres bo regarded as "super checked Superesicile B'
fibres, | :

As is usual in cuch Tables the Curly-tip and Historo=-
trich fibres have been added and the Super-sickle B and Sickles
celeulated as percentage of these fibres, Thies type of caleula-
tion obviates eny possidility of the results being invelidoted
by difficulty in classification between liisterotrichs and the
Curly-tip fibres, These samples are relatively late samples
and therefore it is considered improbeble that there will be
any Wr growth of Histerotrichs, Porcentages caleulated
in thismanner ere more even and the gradation in Suporesiclide B
and Bickle fibres with toughness is very notable,
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BUNMARY,
mmzemmmmmen e ne

The Superesickle B fibre type is defined,

Vardations vithin this type defined in this way are
desoribed and these ore classified into four major types
linked by intemmediates,

mwrmmm.nnmwww
study of the pre-natal check is driefly discussed,

The reason for the loss of medullation immediately
proximel to the tip and ite relation to the loss of
medulla at the birth point is speculated upen,

It 48 suggested that the lack of medulla & the birth
point and the sudden increase in medulla Limediately
after may have a partly environnentel basis,

Verdiations in Super-sickle B £fibre length with particulep
reforence to pre-natal length are briefly explored and a
lack of correlation is found between pre-natal length and
medullotion, |

A study of Superesickle P tip shape leads to the conclusicn
that neck medullation as & whole end particularly that
portion lmmedistely proximal to the tip region is associated
with 8ickle tip fomm,

A AAmmMuwMa‘umcqu
which Heirpetip=Curly=-tip fibres are found which are definite~

1y more robust than the fine or almost fine Suporwsickle B
fibres,

Large mudbers of Supere-sickle B fibres in the Floteau
Array are assoclated with the presence of Siclkle fibres,

A Teble of mmmmm from which it is eprarent
that the Superesickle B fibre population decreases with the

$2678°9954° oS08 2FEEBHL D8R, OF, pryp-mtod chock as Judged by

i
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754
 SICKLE  FIDRES,

These fibres in the Flateau Array are Mimby
their sbesence and are thue only of importance in a study of this
nw in so for as they are related to the Super-sickle B fibres,
and to the Hairy-tip=Curly=tip fibres. These relationships are
dealt with under the heading of Superesickle B and Curly=tip
fibres respectively and it is sufficient to mention here that
intemedintes arve of Lmportance in the study of arrays because
they define the relationships that exist between fidbre types,

Sickle fibres have been described by Dry in verious
publications (12, 19, 29), it is therefore considered that a
further deseription would serve no useful purpose and would be
an unnocessary addition to the study of the Matesun Arrey,

oe Lo " - -l " 3 - X \ - "
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This has been dealt with undor the heading of Supere
sickle B Pibres for vhich discussion Teble I was appended, Yoy
the purposes of this table the relationships between Sickles and
mmmsm;mmmmmmwumcmmmi
that for the Plateau Array the Sickle fibres could be reganied as
what wes termed "super checked" Superesickle B fibres, This, in
the 11cht of other arrays, vhich depend en the Sdekle fibwes for
their classification, is rather an unusual point of view, but it

is jJustified by the definition for the Plateag Array, Thus it i |

thet the Sickle fibes in the Plateau Array can be merely rogasded
as evidence of a heavy checling effect, a checking effect |
sufficient to cause the Plotesn Arvay to closely reserble a
Seddle Array, Such arreys are ¢

6.5 9 26 16 16 4 291 3o
o2 45 25 29 1" b S22 517

There is a further type of Sickle fibre population
in the Pletesu Arrey and that is the type that appears not to
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be essocinted with any other fibre type except porhaps for a
fov Superesickle B, These Sickle fibres ere regarded strictly
@8 "in perallel" a concept of Dry's (19) whereby such fibres are
explained as due to localised high intensity of the pre~nntal j
checks, Such fibres are not regerded ss an indication of |
"weskness" (see leter) of the array as a whole, An array that
contains these "in parallel" Sickle fibres is 1=

16,5 34 8 0 2 1 280 Whs

This arrey has both Sickles and Suporesickle B fibres
in parellel and these two fibre types, while very similar,
appear to be quite unrelated to the Superesickle A fibres that
immediately precede them or the Helry-tip-Curly-tip fibres which
tumediately follov them, |

8imilar in parallelism, but of the type in which the
checking effect has not been sufficient to prevent the formation
of some medullatn in the neck region, giving Superesickle B
rt;‘bna. is found in the following array ¢

59.5 87 @ o 1 0 200 190

|

Thus it is apperent that the occurrence of these
discontinnous Bickle fibres must with our present state of
xnowledge and our present ccarcity of sulteble material remein
virtuslly unexplained, to scrve as remindere that fibres may
on occasion have a certain individuality,
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Reference is made to Dry's descriptions of this fibre
tyve snd too s discussion in a previous section of these
fibres in relation to the Superesicile B fibres in the
Piageau Arrey.

is briefly discuesed.

It is concluded that the presence of Siskle fibres in the

An example of vhat appears o be the fortultous appear=

‘ance of Siekle fibres in the Platesu Array is given end

discussed,




These fibres have been treated very fully by Dry (19)
in both published end unpublished papers, He draws attention
to their importance in comnsction with heiriness in the flecce
of the sheep and notes the variations that cen ocour in fthe
mumumnm.mmmummmm,
muma.

Purther, in vogard to "neneplatesu’ he desls with the
relationships between the Curly-tip and the preecurly tip fibres
of the array, noting that (19) "from the study of unborn lanbs
by Dr, M. Galpin, together with the examination of specimens
taken at birth, it is concluded that, probebly with seme elight
overlapping, the Helo-heirs and the Sickles begin to grew before
the Curly tips and the more curls there are in the we-natel
- part of a Curly-tip fibre the carlier 1t begins to grow", Obe
servations on Curly-tip fidbres in Pletesu Arreys have, in the
main, led to a recognition of the essentisl simdlarity of the
Curly-tip fibres of the Plateau end other arreys., Although
these Curly-tip Cibres, on accasion, are of a more extreme type
then those found in other more heavily checked arrays, it is not
uncommon to find that Cuxly~tips of the two types are idemticel.
Thus o study of the Curly-tips as they occur in the Platesu Arrvay
tends to be slmilar to deseriptions of these fivres for other
arreys, Their treatment has been limited, therefore, to & fow
observations of spparent differences between Curly~tip fibres of

This limited deseription, however, docs in ho way
- deprecate their importence in the Plateau Array, and 1t is
- fully renlised that these fibres from their sheer weight of
mmmwumommmmmmnm
architecture of the fleece,

It 48 clear from the very name of these fibres that
tip form is en important feature in their classification, Dry

i —
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(19), in dlscuseing tip form of the Culy~tip fibres in errveps
other then Plateau, states, "where the curle are very big the
tips of the largest tend to be coarse", This generalisation
has been found to be a:pliceble to the Curly-tip fibres of the
Plateau Array, although in the light of previous remarks on
MﬁmMMOAMM(m 62 ) 4t is considered that
tip form 48 relative to degree of medullation and not medulles
tion relative to tip form, The degree of medullation is,
therefore, considered to be primary, Thus vhere pro-natel med=-
ullntion is considerable there will be alack of finenese in the
curl or pre-natal crimp, This is partianlerly noticeable in
some arrays where the Curly-tip fibres are very closely related
to the laolo-hairs amd the Supereaickle A fibres, Such Curly-tip
fibres have aluos their entire pre-natal length heavily chally
and 1t is comon to find pre-nital orimping limdted to one hall
curl at the extreme distal tip, These fibres are only found
in exceedingly tough Plateau Arrays (see later) where there is
& lack of Supor-sickle fibres, On occasion difficulty has been
experienced in distingulshing these extreme Curly-tip fibres
fron the lialo=hairs and Superesickle A fibres,

This lack of distinetion between these fibre types is
dmportant in the light of work briefly discussed by Galpin in
published work (22) but more campletely discussed in an unpub=-
lished paper, In this latter, evidence is presented which leads
to the sonclusion that "in no part of the body can eny follicles
but tric stage follicles became pre-curly=-tip fibres", and
further, "in eome arcas very few trio follicles will be allowed
to become pre-curly tips, meny of the trio feilicles growing
coarse curly-tips”, Thus it is easy to suppose that these
Curly~tip fibres that reseable to a remarkeble degree the
coarger pre~curly tip fibres are the type par exe
Galpin conslidered grew in the trio follicles,

This is interesting in the light of spoculations en
the causal factore for fibre tip form, It has been postulated
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that tip fom, whatever may be the physics of the ceuses, is
dependent on period of development. If the rate of founding of
follicles is slow, then fibres which juiged en tip shape would
have boen Super-sickles or perhaps even Helowheirs tend to curl
and thus become classed as Curlyetip fivres, In relation to
this explanation 4t ig noteble that slow rate of follicular
development would necessarily, with our prosent ideas of pree
natal check (Gelpin 22), invelve a very mild cheek which is
exactly what a 'tough' Platesu expresses (see later),

Thus it 4s apperent that in a study of tip fomm in
relation to fibre types these very coarse Ourly-tip ridres will
merdt considerable attention and will be importent in elucidating
the real differences between fibres in this respect, Not all
Plateau Arrays have these extremes of tip foms, Many have tips
that are identical with those described by Dry end even in those
errays vhere the extrems type is found, what may be termed,
typical “ocurly-tipped" Mwﬂ.p fibres, are comaon, Thus it le
apparent that the range of variation in ¢ip £omm within snd
betweon Plateag Arrays in particularly wide, |

It is importent in relation to the sbove to note that
natal portion of & typiecal Curly-tip fibre may be divided inte
two portions which are, of course, continuous, 7These portions
ave (8) the extreme distel tip, (b) the remednder of the neck
vegion which has distinet erimping verying considersbly in both
aplitele snd wave length, Uhoether or not theve is any resl
8ifference between these is unknown, Dut despite thds 4% io

i

in clarifying the deseription of the pre=natel povtion of the
Curly=tip fibres, um,uwumnmmuug
diseussed below, it is doubtful 4f there is any real differonce
, The distal tip of the pre-natal veglon is aistinculshed
in the Remney by the fact that the tips of many Ourly-tip fibres
|

!

,
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are distinet from the remainder (pre-natel portion) of the
£ibre by reason of the occurrence of one cemplete or almost
complctely oireular apical curl, The eccurrence of thess couw
pletely curled tips ie & common feature in the Curly=tip fibdres
of many erreys but it is not necessarily present in sny, other
than almost completely non=medullated arrays, Thus there are
meny Platesu Arrays in which these complete tip curls ave not
found, Awmumummmutmm
but 4t eppoers that

(2) The esrly Curly-tip fibres are the moet likely fibres
to have complete tip eurle « proneness to curling
becoming lecs marked as the Curly-tip fidres arproach
the Histerotrichs,

(v) Pivres thet are not absclutely ron-medullated for the
pro-natal portion at least, are unlikely to heve com=
pletoly curled tips, Thus their adsence, although
moet common in Plateau is not esnfined to this array,
end appeare to depend on medullation of the Curly-tip
fibres, rather than on errvay,
mmmum-mmmmumm

,MM%W&IWM Curly=tipe from Stud
Romneys, Wensleydeles and Merines were studled, In the firet the
curls were found in all Curly=tip Pibres except for atfew fibres
which were spproasching Misterotrichs in the fibre serdes, In
comnon, It gave rise to & regulor erimpiness which was continued
throughout the fibre to the butt and thus, together with the
camplete lack of medullation end the extreme fineness of these
late Curly-tip fibres resulted in the complete macking of tho
birth point, In the Uensleydales the tip region of the eurly

rlete eurls were oommon in Curly-tip fibres that were found late

The explenation of these eamplote curls, partienlarly
in the 1ight of thedr prevalence in the Wensleydele, and elso
in the light of their ocourrence sub-a ically in these fibres
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is that the complete curl is a campression of & spiral tip,
Thus the study of these curled tips in the birtheoat fleece may
throw some light on the theory of Duerden (27) that, "all wool
fibres arve fundementally spiral as they emerge from the follicle
and that where the fleece is sufficiently loocee and spen they
form separate spirel ringlets", That the real fects are as
simple as would eppear fram this is doubtful when the tips of
the Merino and the Rommey ave compared, At firet esight the
fact that the Merino, the type example of a uniplanar erdmp,
{(Berker end Norris 28), should have s complcte curl appears to
support Duerden's theory, in that it may be argued that these
fivres which show thie fonture most cume early in the fibre
serics and imus cannot be affected by the welght of the fleece,
Howavor, when this is considered in relation to the Plateau
Array, where the early prenatal density is wvery probebly less,
it would sppear thot a further factor may have an apprecisble
effect, i

Obgervetions of different types of arrayes in rogeard
te Curly=tip medulletion are extremely interesting in this
regpect and mey throw some 1ight on the study of orimp, It was
found that the more heavily medulleted the Curly-tip fibres
poctenatelly the less likely wes the preenatel $ip to be camplete-
1y curled, Thus in Velley Arrays checked Curly-tips sould have
completely eurled tips while this feature was sboent in the poak
' Thus in the licht of the sbove it may be that this
early pre-natel curl may be a relatively accurate indication
of postenatal herpeninge end as such mey meke it possible to
prophesy (from the birth coat) the future non-kemp hairiness
situation, Also 4t may, with further study of this feature, be
possible to dietinguish between those enimals which are accidonte
ally or only just pure woolled from those snimels that are |
definitely freec from medulla by a wide margin,

This is frenkly speculation but in that the study of
Curly-tip form has these pocsibilities it io considored thob 1t
should not be neglected, even Af Crom the polnt of view of the
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srchitecture of the fleece, it does not present the most presse |
ing preblem Cfor elucidation, maawmmanmui
1ink between kemp end nonekemp medulletion, |

A possible critieism of the dbove can be made in the
ight of & srevious statement (page 79) in this section, wheve, |
in the discuseion regamiing size of eurl, it was ctated “eip
form is considered to be relative to the degree of medullation
and not medullation to tip form”, This oriticiem is valid
within animals but is consideved not to hold when applied %o
"petween enimel" compericons, This Judmment 4s due to the
fact that many arraye in which medullation is extensive have a
lack of apical curls while in sinmdlar arrays with a leck of
Curly-tip medullation the curls are definitc desplte the fect
that the pre-natal reglon appears to be 1ittle different,

Parther work that stresses the importance of the
birtheoat curl is thet of Lockner (34) who, from his study of |
the first fleece of the Scoteh Blackface considered that tip
curl wee an indication of lator happenings in the growth of the
fleece, notably the aistribution of Kemp, He recognised four
different types of curl snd comes to the conclusion that in the
Sootch Blackface, "a straight-to~wavy type of birtheoat is the
most desirable as it indicates carly shedding of decidusus
fibres with consequent leck of kenp later in the fleece",

In relation to vhat may be termed the neck region of
the pre-nstal portion of the Curlye-tip fibres it has been re- |
marked early in this section that wide veriations in crimping ;
were found in this region, This cbservations is by no means
new and these differences were remarked seme yeers ago by Dry
(29). Prurther, as has been pointed out, Dry correlated these
difterences in pre-natal erimp fowmm with coarsensse, lore
recent observatlons of the erimp in Plateau and other arrays
have confiimed his generalisation to such am extent that in
some Wensloydales the Curly-tip fibres were clessed on pro-nsial
erinmp form only, with completely satisfactory results,
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In the Wensleydalo the medwullction ie either entirely
lacking or is very weak and for this reasen consldersble Alffice

ulty was encountered in clsasifying the fibres into their correct

erder, It ie notabld that cespite the woakness of the sbave
medullstion these arrveys were often desmed to be Valley, In
sush & clapsification dirficulty was encountered in distinguiche
ing whet emounted practically te degress of coerssnse amengst
virtually nonsmedullatod fidres, This Alffdculty can be readily
apprecinted when 4t 4s realised thut the chooked Curly-tip
fibres were often very scarce, This is spparent from the
following arreys whdch are typlesl of the Wonsleydsle trumcated

Valley Arreys,

WeldBk, 6 . 24 209 A
WeRaBk, 16 2 245 109
W3 Bk, 21 16 238 5
WebeBlty, 83 35 178 25

This method of classifying on crimp was found to Le
eninently suceesafal ss lc apparent from & note appended to the
anslyeis of sheep W,6,Hc, (see sbove) which reads, "no notice
wos token of Tenturss other than pro-natal erimp, and although
length and cenwsencss wers totally neglected the fibres clasgife
ied out sutomatically as to these features,

This sene method of elassification of Carly-tips has
been used in the Platesu Array with success although aifficulty
is often experenced dus $o the fast that, whet may be temmed the
"eharactor” of the erimp, vhich invelves evenness of wave length
end emplitude, is often irvegular or "plain", The reseons for
this are considered to he due to the coarsencss of the Curlye
tip fibree in the Platean Arrays, which coarsemss sppears, as
is cleer from the sbove, to Le responsible for s general tendency
to "plain" or "cherscteriess’ crimping, This tendency is par-
ticulerly noticenble in the post-nstal region where erimping is
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 corplotely obsent in Curlyetip £ibres chalky sfter DLirth bus

expeeye agein when the fibre loses its medwllation at the

eviste peried, - |
- In relotion to the above, Alfferences between tiw neck

erimpiness of the HedryetipsCuplystip and other Curiywilp fidres

ave worthy of note, In the Hsivy-tip-Curlyetip fibves 1t is not

; |
unususl te find the curls reduced 4An number but inercassd in
erplitule when otmpered with fibres vhich, jw@@ed fram tholr
general nacroscople stretuve are rogarded se coming later in the

arrays, Thet thls Julguent of position in srrey is eorrost geine |
support from fibre type sssociations, shedding, snd the fact thet
the seme effect is found in Superwsickle fibres, |
hother ourl size and enplitude very proportionstely
15 not known snd no extensive counts or lengthmeasursments were ‘
made, It iz, however, considered that in ganevel they vamy ine
yorsely, Purther, the extent of the varistion Zrem what may be
terned normel for the arpay 42 in part a pooulissity of the sndmal
as distinot from coarseness, Normalitsy is Judged fron the great
majority of the Curlyetip fibres deemed to come lase in the array,
Thus seme Saddle Arrays vhich, of course, have suffered @ consider-
sble pre-natal checking effect, have Curly-tip eurls which eppear
not aiosimdlar from those found in Plateau whore the check is
relatively neglijible, |
At prosant, howsver, the study of the curls and the meck
exfupe of the Cuslyetdp Pibres, both in the Plateaw and in other
arvays, 16 in no way sanpleto axd 4t is apparont that further
study of their doteiled structure in relation to arrey, array
type, and medullation of the pre-natal, post-netal and poss
ericle perdeds of the Curiyetip fidres iz vequired before any
dsfinite generalisation can be etterpted, Nowewsr, dsspite the
above 1% 15 notabls trat the pre-antel perticn of the Cuxlytdp
fivres et least sppenrs 5ot to sgree with the theery developed
by Norris and Van Remsburg (30) that erimp isjperfodic function
of tine but rather to lend support te the conception of Swart
and Kotse (31) that the formation of ordmp is correlated with
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dtameter, The fact that Waters end Elphick (mmpub,) showed hat
medwlinted fibre grew faster then non-medwllated fihre sppears,
at fivet pight, to explain the presnatel orimping in the licht
of the former (VWorpis end Van Rensburch), This support is upset,
nowever, by the fact that the erimps become e extrevely sserce
in seme of the Helryetip-Ourly~tip fibves which are 1itilc lenger
in pre-natal hength than some later Curlye-tiy fibwes with mw‘
ably more ervimps. ' | -

. Thus 4% 18 spperent that nedther of these theoriss
apnesw shsolutely sntisfaetory and with furtior facte 14 may de,
o mentioned sbove, that nev gemerlisations wAll ho svolved which
may, in turn, theow 1ight on the appavent snomalies which exist
‘betwesn ihe theories for the formotion of erimp,

AGEL DLIRCLIe ., : |
. The postenatal variations in Ourly-tip fibres have boen
treated very fully by Dry in verdous papers, both published and |
wnpublished, In these he stresses the wide veriatdons that cen

exist in the degree, extent, and continuity of medullatien in
Curly~tip fibres, A further type of veriation which is troated
seperately (see the section on The preecipice) is the veriation in
continuity of medullation along the arrvay and is apparenily unree
lated exeept in @ gemeral way to the cxtension and continulty of
modulletion down the staple, The relation between these weo is
shuply that vhen the mednlietion in the steple is particulerly
chalky, whether or not it extends below the crisis level, then
both pre-and postepresipical portions of the array are medullated,
and when medulletion is weak and econtinued to, but rerely extend-
ing bolow, the "erdsis’ perdod them the postepreeipical series
are non-medullated, Wide variations are possible end occur |
within these generalisations,
A feature that has been stressed by Dry (29) as luporte :
ant is vhat he has termed, the "Orisis thinndng®, This ho dese
eribes as 1t occurs in S8ickle fibres, but later he notes that it
1s slso found in Curly-tip fibres, fhen discussing erisis thinning
he notes that many fibres have medulla free thinning in place of
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muﬁm#zm%hﬁmhlwma they arc cosrse sgein and
proporticantely move of the persictent ohally Slekle fibres than
fidbres coming later in the arvey show this criais thinmins, He
thus takes the view thet this ordsie thinndng 46 n thinning of

- vigeur and fibres showing this muct be regerded as more vigorous
then fibros not showing it, In a later secetien, vhen deceribing
the varlations ceourring within the Curlyetip fibwes,he notes

- Aty “in mary lembe medulln steps at the crieis lewel, and it is
& coumon hagoealng for olundant meulls o extend e 1ttle beyond
this pelat o became reduesd very soon efterwands, Often medulla
- 4 groduced for but a short time sfter birth, ceasing definitely
- before the orisis leval®, Obserwntions on the Platesy Avray agree
| entdrely with the shove and it hasbosn found that a serdes of
erfects depenidng on vhat 15 regurded as follloular vigows can be
This serics 1c by 2o means & regulsr festure detwsen
aryays as thore are wide varictions iz pre-natel medullstion and
alse in shedding, Thue in ane wrrey sume Malvy-tip-Curly~tdn
fivres, wnd oven Curlywiip £ibres shed in & nowmmel mamner, Thus
in claselfying e serdes that ean be aprlied to all arrays, 4t is
leer thet postenatal medulletion slome must be vsed as & basls
for classificetion, When the fidres were clessified 4t was found
that they depended on the extent of ths orinis thinning, 7Those
fibres which hed but & nasrew crieis poviten wers found t0 be
gicsely sescolated with those Tibros which shed, whils those
fibres with 2 wide criels Gudnndng camg later An the Qurly-tip
seriss as Judged by tip form and essocistions, The extremes
therofore sre the nowmelly shed Ourly-tips, and the fibves in
whieh ervdels thiondng 1z not followsd by ary medulletion at all,
Actunlly 4t 48 clesr thet theas latter sre dlrectlp related to
those ibroe that heve wesk pro-erisie medullation, md tims
becowe contlavous with owmpletely fine Ourlyetip fivves,

‘ : Dy (20) has vemarked the fact that erdsis thianing is
a very comnga feature indeed, and Marther, thet 4% is s featuwre
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peculiar to a certain stage of poctenatal growth, HNe notes

that the third month is probebly the Hme vhen crisis thinning
eceurs, The exect period over which this feature cen commence is |
unknown, and a special survey would be required for ite definition,
Thie has not been dene, but in mmalysing arrveys it is apparent
from the position of the butte of the shed fibres that crisis
thinning end shedding teke place at epproximately the seme time,
There appears, however, to be a rather indefinite period for
erisis mmmnmmm.mmm-m :
where the period of medullation loss is short,, the clarity of the
Mnmhmmmm, i, Anelyses
of the sample, ribre by Cibre, Mw indicates that a erisie is
present, It iz noteble that the method of treating a sample bo-
fore placing in the bensol tray necessitates the tessing of the
semple with consequent slight disarrengement of the individusl
fibres, Despite the sbove the fomer statement that the erlsis
thinning ocours sbout the time when the lemid is three menths old
is s4i11 considered valid, |

The faet that this 1o so has been expleined on purely
mmumnnwummtnmmmmmm
lexib ot weaning, This is doubtful, m%mmmmtmtﬁml
work on the milk yleld of the ews, bdoth caloulated and ebserved,
suggests that lembs under good manngemwntal conditions do not
usually saffer a very severe check at this perioed as the ewes
tend to be almost dry at weaning, A move definite test of the
correctness of the sbove statement was, however, considered te be
necessary bvefore the crisis thinning could be considered as due
to scmething innate,

To do this eninals were sought that had not suffered |
mwmuum,«mwmwtuammf
high plane of nutrition, Fortunately 18 pet lambs were available
which had all been fed together and had not been weaned when the
semples were taken on the 20th, Pebruary, 1938, Unfortunately
early sanples of these lenbs were not avallable and thus the
arrays could not be determined, but the February samples were
quite satisfectory for the erisis thinning determinations,

|




P12.6 no medullation alight " "
P43.86 no medullation no medullation dafinite,

PG slight slight s1ight

P58 slignt slight nadry thronghout,
76,6 alight slight dstinite,
Pi17.6 definite definite hadry thronshout,
P16,8  defindte elignt nairy throughout,

5 deginite 5 definite 4 definite

6 olight 8 slight 2 alight

6 no medulletion 3 no medullation O no medwllatien,

1  bairy theoughout 3 halry throughout 12 halvy throughout.

e 2 e s A

In relation to the temminology used in the above it is
 notelble that they are benzol trey dterminations, Therefors, in
those types graded "hairy throughout" 1t meens that medullatien
'inmtﬂmdmumnanuhmtuuhmmum
the orisis thinning vhich cecurs in some of the wesker medullated
fibres, The tem "no medullation", is clearly necessary snd ine
ddeatos that although a ordsis mey exist in dlemeter 1t is




impossivle to distinguish it from medullation determinatdons,
‘The temm "slight" indicates that an indistinet orisis exists, *t
" 4s notable that the reason for this indistinetnese may be dus o
(a) medullation tending to mask the crisis pause in the leos
heavily medullated fibres, (b) wealmoss in medwlilation calidre
mwmumwmwmtummwm

The results of these observations sre set out in
Table II, From this teble it is spperent that some of these
lambs showed no medullation snd thus cowld show no erisic thinning,
vhile others had medullation oo heavy that erdsis thinning tended
to be masked, In these latter, fibres were found, often in
mmmmmmmmmmmm.
It is, however, clear from the Teble that orisis thinndng was
found extensively in these lavids snd 1t is, therefore, safe to
- conclude that weaning end, therefore, possidle environmental
conditions ss & whele can be neglected as & cause of crisis
thinning, |

Purther, 1t is notable that some of these anluals
showed a loss of medullation early in life - semevhat before the
time nommal for crisis thinning, Thus the pamples evidenced what
could be temed two crisi or critical perieds, The firet thinning
wae regarded as due to the early vicissitudes that same of the
. lambs underwent between lossing m»mmmabmmfmnu
fed, This thinning verfed in timing and intensity oven between the
fow lerbs in vhich it occurred, Thus the difference between a 5
mmmzmmmenunwuumwnm,
surate with the type of check resulting from sevore but limited |
environmental conditions,

¥o Platemu animals were found having Curly-tip fibres
in the back position without erdisie thinning, Absence of cvisis
thinning wes, however, found to be common in the Side and move
- especially the Briteh samples of animels with Plateau at the
Baclk positions,

mpummtnammmmrmuuw
relatively common oceurrence on the Britch and this, together

|
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with the fact that Dry (unpub, Kemp Report) found a lack of
secondary kemp at this position, it may well bde that there i

a relation between shedding and crisis thinning, In future work
on this fenture & possibility of such a relationship mmst not |
be neglected, | 4

Possible causes of erisis thinndng weve considered, and |
in the light of Galpin's work (22) on the pre-natel check it was
thought that & sudden checking force, caussd pevhaps by the growth
of new fibres in the coat -~ Histerstriche - would be a possible
explanation, The possibilities of this bedng the correct explenae
tion were slender ns 1t appesrs that such & cheek would vesult in
& liudtation 6f vigour end not in,ercess of vigeur as Dry reganis
erisis thinndng, Mowever, despite this a survey of Histerotrich
M«Wunlmthﬂumwwﬂtmnmmm
from this it 4id not appear that these features played & yart,
This wee due to the fact that the snalyses of October and November
saplos with reference to the density and lemgthe of Histerotrichs
showed that it was highly improbable that listerotrich develepment
was important af the crisle pericd,

Thus the explenations and implicntions of this phenemenon
must remain as yet unsolved, It 4s likely, however, that iis
solution will have & very definite bearing on the understending
of the worlking of the forees in the post-natel fleece of the
eheep, Furthor, 1t is probeble that ite elucidation may throw
1ight on what has been temmed smoky shedding ete, and such problems
as yoik exudation, In relation to the latter, Sutton (32) showed
that @ posk of sctivity was found in the yolk glands at shedding,
As regerdsthe fommer, it is important te note that a relationshly
may be established between crisis thinndng, smoky shedding, and
what is termed 'break' in wool,

L Dry considere that the erisis thinning mey well be
explained on follicular vigour alone, but from evidence guoted
below this may not be the whelle story, The reason for postulating
that a relationship between crisis thinning and "bresk' exicts
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is that%b following errey there appesr two crisis thiandngs,
both accompanied by smokily shed Curly-tip fibres and the crisis
that cemes latest in the year is also sccompanied by what in
practicsl torms 4s called a "break' in the staple, Thus it i
considered that there is perhaps some evidence for regamdiing
matrition as maraly one componsnt factor necessary for & bhreak
in wool,

R¥yTulors LR

Persist, o 0 0 &) o 2 18 T Sha
n.shed, M " 3 ¢ 30 o 8 23 0
. "en," shed, © Y g e 6 b7 1 8 @

In this arrey many Curly=tip fibres were meduilated to
the butt although all Curly-tips showed two distinet bresks in
medullstion, one the normal erisis type of medullation loss, the
other & typloal nutritionsl break with fine erinping deserived
by Waters and Elphick (unpub,) and alse by Lockner (35). Both
these periods coincided with nowmale type shedding togethor with
ebnormel or smoky® type shedding, Deteile of tide shedding ave
importent end con be swmarised thus i

Curly-tip fibres, shed ot 1ot, Oriels 14 ! An_ W&W
Curly-tip fibres, shed at "Sreak' period 33} mﬁ e

Those latter show crisis thinning und subsequently
recover chalky medulls, It 1o alse notable thet shedding at the
bresic paBlsd 1s noticeably loss orderly us regamds tise then at
the first erisis perdoed, |

six pevsistent 02 fibres, which are definitely medullate
ed, show distinet thinndng et the 2nd, Grisis poried, 7his peried |
is Judged by the position in the staple of many "Novmal type" |
shed typheal 02 Kenpse, One of these typical G2 kemps iz shed
smoky feshion after s period of no medullation,

* Notes= Seés Haloehadr Scctdon, page 30 for definitions of
these torms, !




The remaining G2 fibres thet are termed persistent are
sctuslly shed 1n noymsl feshion at the seme time as the 03 fibres,
These 02 ibres aleo show & loss of medulletion that is icentiesl
with that desoribed for the Curly-tip Cidres, It is, therelore,
sugpested that these fibres are pﬁ&?ﬁbﬂﬁﬂ:‘!‘ﬂxﬁhﬂﬁ”hﬁ:.t the
nomsal $ime by the poor nutritional conditions but that the urge
to s@wd at this time has played an important part in brigingebout
this temporary loss of medullation which in common terms 1o celled
'wroak?, Marthor, it 18 suggosted that the same effest, but at a
lower vitality scale, is responsdble for the awity shedding of
the Curly-tip fibres, | |

In velation to the sbove it is of interest to note that
Roberts (33), in studylng the fleecs of the Welsh Mountein sheep
concluded, "hat evidence points to varieble factors which act |
aurdng & susceptidle perdod on sheep of varying individusl susceptis
TA3d4y", Also Tockner (35) in his study of cotts in the flecee of 3
the Scoteh Blackface refers to what he terme "the susceptible
period" which, he holds, &iffers in time of ineidence between
individuals ond is largely infiuenced by the constitutiensl and
hereditary charseters of the snimel, Thus it is epparent that *'
the atudy of the crisis opens wp a wide field which leads on |
naturally to the physiclogy of the growth of the fleece in Li
widest sense,

I _Ghe CuPrly-gip Fidbres !
The freedom of shedding is deslt with wnder the hoading
of “Shedding in relatien to Array toughness", and the types of |
shedding have been desoribed previously, A reitteration or |
anticipation of these descriptions end genersalisations is not
consldored necessary and thus this section coneiste merely of o
fow points thet have been observed but have not been treated |
elsevhere, ' |
Dry (19) has deseribed and fgured & type of chodding
which he notes as the normel type for mammalien hairs and the
typical mode of shedding found in kemp, These he Pigures with
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Normal Shedding with a sheath.

- . FIGURE IX,

Normal shedding with no.sheath,
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two verietions, with and without the presence of the pheath which,
he notes indlscussing beby Halo=haire mnd Super-siclkles, as
definits evidence that shedding has taken place, These two types
are featured in PlguresVITI and IX. , these plates being made so
that compertsens with what 1s temued "emcky" shedding s pessidle,
As hns boen mentionsd before, in the section on lalo~hairs (page ,‘
30), thove types of chedding ave typlesl of Haloshairs, the lasger
birtheont kemps end seemmdary and post hirth eocet kemps in gonerel,
Whether the presence or ahsonce of a sheath has any ignifiosmce
1s not Jewown but, Judging by the presence of the twe types apparente
1y ovenreing indiscriminately throughout the Helowhair serdes which
15, 6f courne, more prone to shodding then any other type, it is |
wiikely dhat the presence of a shoeth can be regarded as enything |
but & chance heppaning, The sheath 1s firmly attached to the shed
end and 1% wes found impossible to disseet 4t off, |
In relation to the Curly-tip fibres, however, 1t is
notehle tast s type of shedding so typleal 6f the Meleshaivs
is typleal of the shed Hairy=tip-Curly-tip fibres of many of the
ssavsont Platean Arrays and 18 also occasionally found in shed - i
Gurly=tip fibres in such arreys, Shedding with s sheath sppears
less ¢ comon than shedding without the cheeth, This cvservatien
must, however, be regarded as merely opinion end is not becked by
eny conmldersble nwsber of counts, Such counts would have o be
mede on microscepic observations as 1t 1s inposcible %o disting-
uigh the twe types of normal shedding with thensnked eye,
There iz a further type of shedding which is importent
in the Curly=tip fibres. It is, however, not confined to Ourly=
tip fibres exespt in the Platesu Arvey where it never occurs in ,
the pre-Curly-tip fibres, This type of shedding has been mentioned
provioushy (page 30) and olee briefly deseribed andy &ue to the
existence of smokiness in the shed butt; iz tormed emoky type '
‘shedding. s tye is figured in Figure Y.  In some avrays
this type esownes importence, mainly by resson of ihe nmusber of |
fibres involved, It sppears to be limited to fibres that dwd by

|
|
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FIGURE X.

Smokey shedding - normal type with hollow end.
FIGURE. XI.
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aceident in that 4t io confined to Libres that ave, at the most,
only weaily medullated, As is mentioned previously in this
section, the numbers shed mey be infiuenced by envirenment, such
environmental effecte being partioulerly effective at different
rhythmical perdods, Alse, it is important to note that Rwdsll
(24) obtuined smokiness (R3) by merely tugging at fibres, but he
does not mention sctusl shedding, lHowever, fibros have boen
found with a smoky swelling identicel with that of smoky shedding
- (Fige X )s but camplete, with the fibre contimuing in length
after the swelled partion, When these fibres were broken at this
smoky position the butt appeered identical with that figuved for
the shed Libre. Thiey 4n the lisht of Rudell's work, is thought
to provide evidenve for reganiing amolky shedding as due to seme
adverse savirommentel effect, Thus the apparent regulerity of
sbuiance of smoky shedding in perticuler snimsle (see page 92)
provides s problem which must not be neglected in a study of the
fleecge which pretends to be in eny way conplete,

The actual emokily shed buit hes verious recognisable
differences within the smolty classification end these diffevences

can spparvently be clossified inte a definite series which appears

to lead through contdnuous intermediates Cfrom the hellow tyne
Figs X o Geseribed in the Haloshair ssctien (page 30) t6 a
type,of shedding, Fig, XI/ , which appears not unrelated ta the
previously described nommel type of shedding, The Lmplieatdons
of this grading sre importent in that they suggest that the
foresa responsible for sll types of ehedding, whatever thels
initial couses, nct sindlerly to each other, If this is so then
time of resction may be respénsible for difference bhetween the
extremes, In the light of Rudell's work mentioned previcusly
intensity of reaction alse ds likely o be of considereble ime
portance, In regard to the conmseption of the importance of the
tine of remction of the forces, the explanstion is that in those
emoldly shed fibwes with the hellew ends thers is me visible
Catagen phase, (16), énd 1t is therefore postulated that the
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FIGURE XII,

Smokey shedding with fibre size diminishing
graduelly and terminating in a somewhat -
rounded knob.

FIGURE XIII,

Smokey shedding with the post smokey length of

the fibre graduslly diminishing,



force resulting in shedding is sufficlently intense to cause a
sudder ond complete cessation of growth with consequent shedding,
In the nest type of muoky shedding, Figure X , the foves ie less
effeckive at first and only greduslly results in a welatively

- prolanged upset of follioulet metebslish which culninates oftor

a porod in this type 6f shedding, Actunlly in seme fidres this
offeot is very morked snd the fibre may remain stteched for a
consiforable time, finally shedding either as & semevhat rounded
knob,| (iFigure. XII ), or diminishing greduslly 421 it is
eithsp bralen or sheds without a visible shed butt, Such a
postulation may well be extended to include the nomal type of
M&E»ﬁg@m:ﬁn and IX 4 in which the Categen phase
46 dibtinet and cocuples a considsrable length of the fibve, In
this type 1t mey be that the forces culminating in shedding st
over b conaldersble period and in an ordered menner eventually
vesulling in & type of shedding whieh, judging by the vigeur
of mahy of the suscessors of these fibres has no deleterious
resulio on the follicle,

145 | 3 ’-"A’ “)v‘tj , e "v i Ak &5

It ds apperent from the previcus secilens that the
mumbers of the Curiy-tlp [ibres constitue the base by wideh the
populgtion & other Fibres in the flesss are Juiged. Por this
reanos, therofore, it is dmposelble o discuss varlatlens in

 Curly=tiy nusbers unless ey are judged by seme oriterlon other

than that depending on (ibes type. Buch a2 stanlord would be
supplded by density detexnadnstiens bat these have nst beasn made,
Denod fy weasuremonts in velation %o the total fibwe populstien
haye, of course, been made by numeroust workers who nave situdied
a large mader of diffevent types ol shoep, lowever, wark en |
the mwmbm 86 occupled with ﬁbﬁ'wam thedr
meandings that this lmporvant method of wool roseareh has been
Despite the ebove diffienltles, conparisane wers made
between the Curly-tip populations ¢f Platesu anl the Trunceted
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Valley and Plain Arrays of the Wensleydale end Stud Remney Hogpets,
The Gurly-tip fibres were for this comporison expressed ap o pere
centage of the total array population and comparisons were nade
between these percentages, Irom these fhe following results were
obtained ¢

Platesu gtud,
Arreys, Romney lgts,
uean ( “tips as % of :
i‘:ﬁm " arrey popu- Lo I 67!
goerficient Veriation 1l3,0 18,6 20,4
Standard Brror 1617 2.91 5.6
Stendard Deviation 5.6 546 15,74

From the sbove it is apparent that the Wensleylale
and the Stud Romney Hoggets are not significently dissimilar
but both are significantly different from the Plateau Arrays.
This is due to differenees in the NHisterotrich peopulations,
(see later) and is, therefore, of importance in the study of the
mode of growth of the fleece in relation to the development of
new fibres with conseguent variations in fleece density before
end efter birth, Thus it eppears that in Platesu the follicular
development at birth is less camplete then in the finer move
heavily checked arvays of a Truncated Valley or Plain, This is
understandeble in the 1light of Galpin's work (22) as it is come=
patible with a lack of pre-natel follicular density #n the
Plateau and e heavy folliculor density in the Truncated Velley
end Plain Arrays typical of the Wensleyiale and the Stud Rommey
Sheep, The sbove appears to throw same light on the type of
follicular development responsible for these particularly fine
Tmincated arrays =8 it appears possible that the development of
the follicles mey take place relatively lete but that when develop~
ment does commence it may be that the follicles are added quickly
‘and without a bresk in continuity, This would presuasbly be due
to the trio end nine stage follicles being difficult to distinguieh
pre-natally in fine material, or perhaps to a high initiel density
of the primery follieles, In the 1ight of Calpin's work it is
condidered that a combination of the two is most probable.
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Refersnce is made to Dry's descriptions of Curly-tip fibres

and the generel similarity between Curly-tip fibres in
Plateau and other Arrays is pointed out,

It is concluded that pre-natel tip form of Curly-tip
fibvree is largely influenced by pre-natal medullation,

The tip form of Curly-tip fibres in Plateau Arrays with
2 close assoclation between Islowhairs and Curly=tip
fibres ie described and it 1o suggested that these fibres
may develop in trio stage follieles,

It s susgested that tip form may be dependent on perded
ormammummuwnmmmwtw
this, ' 5

It 48 congidered that in a study of tip form in relation
to rfibre types these very coarse Qurly-tip ﬂbmﬁn‘
merit considersble attention,

The renge of verdation within and um.mmu Arroys
is particularly wide,

It is concluded on evidence from both Plateaw and other
arraye that the presence of complete curls is associated
with medullation of Curly-tip fibres Mrmumin the
wmremwmotm.

rm observations on stud Romneys, Wensleydales and lerino
samples 1t 45 concluded that the complete curles found in

these arrays ave dus to & compression of a spirel tip,

It is considered that pre-natal curl may be an indication
of post-natel happenings, |

Dry's generslisation that there is a correlation between
pre=natel crimp and fibre coarseness was swpported by
classifying Wensleydale arrays for fibre coarsencss by
tip curl alone,

n:
e et i s e SRS
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W&wxmmwnmummmu
array were found to meake pre-natel erimp classification
WM‘Q

It 1e concluded thet variations in frequency and mmplite

ude of neck erdmps is in part & peculiarity of the animal
as distinet from coarsencss,
mmwmmummuwmummrm
Plateau is found %o be comparsblé with observations in

. Plateau,

idth of erisis thinning appeared to be assoolated with
distance alosg the avray, Those fibres closely acsociated
with shed fibres had narrow ¢risis periods,

COrisls hinndng end shedding appeuar %o teke plase at s

sirdlar time - at about three months of age,

Froni observations en samples from pet lambs it is

concluded that weaning and therefore possible environ=
mental conditions as a vhole may be neglected as &
cause of crisls thinndng,

A thinning previous to that typleel for the erisls i
typical c¢risis and this environmental check are described,

fbservations on 8ide and Briteh Positions supgest that
shedding end orisie thinning may be related,
Posegible causes of crisis thinning are discussed snd

the growth of Hbsterotrichs is not considered to be a
cause,

An array is quoted and discussed in which there appears
to be a relation between erisis thinning and "breek®,

Two types of normel shedding are figured and discussed,
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Examples of amoky shedding are figured and ite
occurrence is discussed,

It was found poceible to trace & grading from smoky
to nowmal type shedding, The implications of this
in relation to the causes of shedding are discussed,
Difficulties in assessing Curly-tip population are

deseribed and the need for density measurements are
discussed,

The sbundsnce of Curlywtip Cfibres are exprecsed as &
percentage of total array population,

Plateau, Stud Romney and Vensleydale semples are campared
as to Curly-tip sbundance and significant differences are
found between Plateau ond the other types, The implica~
tions of thie in relation to the pro-nntal check are
disoussed,
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HISTEROCTRICH FIBRES,

These fibres have been defined by Dry (unpub, pepor)
as "eny fibre not the successor of a shed fibre, beginning to
grow later then the Curly~tip fibres, fram which W‘an Aio~
tinguished by not possessing well morked and even curle at the
apical onda®, Thus it is apparent that the tip fomm of these
fibres ls of extreme importence as regards their classifieation
end Dry in concluding that this difference in tip form i closely
connected with birth, quotes evidence obtained from dyeing lavbs
shortly after birth to show that 12 not grown entirely after
umm"wwm-cumum-mmmmu
follicles a 1ittle before birth", Thorefore, although these
fibvres play en important part in the fleece when it is regarded-
as an entity, they do not affect the judgment of an array, This
is an important concept as it demonstrates that any wvariation in
the numbers of Histerotrichs between arreys can be taken as a
function of these arrays,

The sbove classification as defined by Dry, is, W,
not as clear out es it would sppoar from the definitien, In a
previous section on Curly-tip fomm (page 79) it is apparent that
the tips of the Curly-tip fibres vary considerably as to the
degree of curl, PFurther, the statement was made that the further
the Curly-tip fibres from the pre-curly tip portion of the array,
the less definite the curls become and the nearer the fibres
approsch the Histerctrichs in macrescople structure,

Thus it is apparvent that the classification of the Curly-
tip and Histerotrich fibres is often by no means casy end when it
is remembered that the Curly~tip foms in the Plateau Array is
partienlarly weak, it is apparent that a definite distinction
between Histerotrichs and Curly=tip fibres becomes particulorly
dirfieult, It is in an ondeavour to obviate this difficulty of
classification betwoen these two fibre types that meny caporisons
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between fibre nunbers have been calculated on the total nubors
of Histerotrichs and Curly-tip fibres,

When the similority between Curly-tip end Iisterotrich
fibres is stuiied in the 1ight of the fact that, with fow ozoepte
ione (see Ouriv:-up form, pege 78) the amount of curl is an
indication of fibre age it is apparent that in many enimels thore
can be 1ittle Af any dDreak in the founding of follicles sbout the
time of birth, In discussing this, in en unpublished paper, Dry
quoted animale which has grown particulevly badly, as heving a
break in continuity between the Curly-tip end Histeretedchs, This
break has on occasion boen found ulnimh in the present materiel
~ but 1% has been cencluded that it wme due to a delayed precipice,
(see Precipice) snd not particulerly sssoeiated with poor growth,

e recson for concluding that the bresk in continulty
botween Curly-tip fibres and the Histerotrichs is not the result
of the enviromment is that lambs 68,5 II Ravine and 36,5 I Valley
ghowed a very distinet discontinuity but, from weight dats, grew
partioularly well and definitely better than the average, This
is evident from the following t-

Welght gain per day of the low grade lambe (21 lembs in sll)s L1
m “ oo ® v Jomb 68,5  m 55 %
" .« = " % Jamb 36,5 - 5,4 "

The ebove wedghings were mede sbout 230 deys from the date of
birth, theexset period varying with the date of birth, Pusther,
in the light of the above, it is notable thet Aiffienlty wae
experienced in classification in snimels which grew semewhat
badly, However, in the material studied there were no animals
that grew as badly as those studied by Dry, It thus sppears
that there may be a throshold effect ia relation to envirommentel
influcnce on the distinction between Histerotrichs and Curly~tip
fibres, Although this is not more then & suggestion, it is put
forward the more readily because recent (unpublished) statistical
work by Dr, PR, idecllehon makes it prdsble that nonwgenctic factors
are more lmportent than was reslized in determining the dogree of
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nonekeny hadvdness. The attention of workers in the Coliege,
more inforested in Leredity, has thus been foreibly directed to

enviremmnt, with specisl yeference to developmental events before

birth or in the young lamb,
Despite this generel lack of associntion between the
Histerotrichs and the Curly-tip fibres 4t is notable that the

"birth check' may have a distinet effect on the Curly-tip, Histero-

trich velaticaships, It has previcusly been noted that the

effects of birth on the coat of the lamb may be responsible Lor
the frequent thimming followed by a sudden thickening of the
ribre, typically exemplified by the Super-sickie A~ fidbres, Thus

in the 1ight of Dry's findings regarding the emviromnmentel effects

on the Curly-tip~ Histevetrich associations, 1t may be that m

checking ferce is effestive in permitting o disiinction to be made

between the 'low' end of the Curly=tip series and the listerotrich

fibres, I thisc 1z a0, oo would expect to find a lack of re-
lationship betweon Curly-tips and Histerotrichs in fibres showing

e considersble number of Super-sickle A= fibres, On studying such

arrays, however, this was not found to be the cese and in pome
arrays fibres judged on tip form t6 de Histerotrichs were found
that were distinetly larger than some Curly-tip fibres,

Thus 4t eppsars that slthough this checking force is
sufficlontly effective to couse some Curly-tip £ibres to be dlo=
tinctly cheeked in length and alse probably some Histerotriche it
is of insurficient intensity to cause a break in continuity at
birth, Parther, in the light of the exceedingly chalky lmmediate
postenatal region of many Super-sickle A= and Curly-tlp £idres,
it moy be that the aceeleration of growth that this suggest i
surficledt to cemse sume Histerotrichs developing shortly after
birth and thus presumsbly not affected by the birth cheek, to be
actually longer than these fibres that grow immediately prior to
birth,

This mey well be a further effect of that check (page
66), which is,postulated as being the result of the change in

enviroment of the lemb ot birth, 1hat this cheek is particulerly
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noted alresdy (pege 56), and in sgain drewing attention to the

importance of this envirormentsl change tribute must be mede to

Duerden who, £iret pointed out the possible importence of birth

Thus in the light of the sbove it ie apparent that
length measurements cennot be relisd upen to Aistinguish between
those fibres which develop before and those fibdres which come

' hwwmham,mwmmmm
mummmrmmwmmmrs;bm,u '
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It is apparent from the ebove arvey, that there isan |
unusual muiber of Superesickle A= end Superesickle B fibves, while
there 18 & complete sbsence of Superesickle A fibres, Thme it
eppars from the ebove enslysis that there is a distinet broek
in continuity between the Halo=hairs and the Super-sickle A=
fibres, and thie break is smply evident when the macrescople
sppesrsnce of the fibres is stuiled, It is, therefore, postulated
that the birth check has been partiowlarly heavy in this endmel,
Thue it is considered that this animel lends very definite cupport
to the sbove discussod postulation that the 'birth cheek! sen
erfect the length of fibres end thus fog the clerity between the
Histerotrichs and the Curly=tip fibres. ‘
. In some cases the Histevotrichs sppesy quite dlstinet
frem the Curlyotip fibres due to a lack of intemmediates betwoen
the two fibre types, This lack of intermediates is pariticulerly
ncsamm-mmmmuwmwmm-mn,m,
which has the following analysis,
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Siokles  Gurlyetipe,
10 177

o this array the following remerks have besn appended
"The Curiy-tip ribros over the grenter part of the series have
distivet spieel curls bui these become less Gistinet as the
Meterotrioh and of tho serdse is spprosched, Intemmediaies boe
tween the tyo types ave found, but thess ave sceree, There appears
to be en sbundance of what may be termed medium sized Histerotrichs
with but a few fibres thei are sufficlently lerge o link them
with the Curly tip fibres®, _

Thie 4t is epparent thet the Histerctrichs, fyom ihe
macrogcople ptructure of thelr arleal ends, present distinet
asfficulties in Jdefindte classifiention, Howeves, 4% 1& censidered
that =ith prectice ond the exerciee of care, 1t is imprebeble that
the errors of classification except in & fow unususl avvays ave
pertioularly great, The acouracy of classification is spparent
vhen stored semples are studied snd compared with snalyses that
were cmpleted some considereble time before, Vhen this is done
the comnts were found o be remarkebly similer end the deseription
of the tip fomm in the two samples wae found %o be elmost identdcal,
Ia thic respect the following duplicate samples are notebie,

59.5 VI} a7 2 4] 1 ) 200 190
59.5 Plat, 36 5 1 0 0 264 257
78,5 vi! 36 3 7 o % 238
78,5 Plat, 51 5 8 1 0 305 4o
140l VI 13 3 6 17 2 33 400
140l Saddle 69 17 30 36 th 1Wes 1955
5645 11 0 0 0 & ¥ 1 W
56,5 Revine O e 0 1 12 150 187
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The armays that sve most lisble to erver ave thess that
have wedullsation extending into the Histerotrichs without a pause !
in intensity, This is not surprising in view 6f the remarks |
regerdiing the perfection of the curled tip of 0 somo of the
hodry Corly-tip ffores (page 78).

It is, however, ¢lesr that asccuracy of clessifiocation
iz ineressed by comperdng snimals at the seme poried, In reolation
to the cholse of this porded 1t 1 obviously fmportent o Be
certain that the development 6f the new follicles is complete and
therefore 1t 1s important to study the develoyment of Histerotrichs
for this, 1L for nuo other reason,

That in the sbsence of superimposed chocke fibre
robustness grodes off evenly from the earlicst to the latest
developing follicles, is one of the basic eemcepts of hair growth
sn? 48 fully ewpported by the Imowledge of the growth of the
flsees. Thue it ismpavent that the Histeretrieh fibres that are
the lent to develop will be the least robust of all fibres in the
arrey ond 4% wowld, therefore, appesr that general eppearence is
an efficlent eriterion of perdod of develepment, However,; Histeros
trichs are usually fine throughout the series and it is, therefore,
airficult without tedious measurements to distingulsh between the
fibres on the score of comrseness, Length determinations, theroe
fove, come %o be relied on almest exelusively,

The Histerotrich seriecs is, however, mesrely one sectlon
of the tetel fibre sories and therefore wide verdations in growth
rate camnot be expected snd are not found, This is evidenced by
the fact thet when Histerotrichs in samples token seme months
af'ter birth are studied there im,little difference in Cibre length
and negligible Aifference in fibre dlameter., Theréfore, in the
1ight of the sbove it ie felt that there is sufficlent justification
for supposing thet when very small Histexotrichs ave found, |
development of these foliicles is still taiing place, or conversely,
when the shertest Histerotsiche are a reasonsble sise = at least
one em, in Platesu « it may be assumed that development of
Histevotrich feollicles had ceaned when the sample was taken,

\
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There are, however, certain limdtations in judging the
perivd of develupment of Iisterotrichs by the sbove method, as it
is probable that theve is & minimum size of fibre that is retained
in the cut smuple, The exact size of this minimm will very with
the type and the condition of the wool, Thus smeller Histerotrichs
have been found in Wensleydale than in the Romnoy perhaps not be-
cause ths gyowth of Histeretriehs in the Wensleydale is continued
later then in the Rommey but because the emsleydale tends to have
& 18En fpee ype of staple than the Rommey end thus is preabably |
move vesontive of short Histerotrich fibres. A similar typs of
variation s probably found within the Romney sheep. |

It is doubtful whether thie vetentive power can be
assosiatod with arraye, as very smell Histerotriche have been
found in Flaetoow which, from the sbhundence of Gi keups combined
with the usual general heavy medullation of the persistent pree
curly and Curly-tip fibres, would be expected ©o have the lype
of open fleeco sanple facilitating fibre loss, Thus if weuld
appear that pronsness o loss may be a function of the lack of
medullation cozbined with density snd yolk seeretion, In the
Wensleydale, in vhich the musllest Historotriche are not uncewmon
these three factors appesr to operate for their retention, but
in the Netype they ave never found combined, end thus in the
Plateau Arrays Gue to the possible loss of the emallest fibves it
beeanes more difficult to judge whether follicular development has
ceased or was still taking -lece when the semple wes taken,

In the 1ight of the above, observations were made on
many arrays in an endeavour to ascertaln when Histerotrich develops
ment coused or, in other words, at what stege in the early life of
the lesb the eddition of new follicles was completed, From these
it wae found that there appearsd to be no regular rule in relation
to fibre types or arvey fineness, Thus in the following assortment
of arreys Histerotrich development appeared to be complete approx-
imately ten weeke after birth, i
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108,

Sheep 96,5 Grade II Valley, Medullation about holfewsy along the
Curly=tip Series,

Hadls, Saliadia, S.d.de HeBabe shelios Caa,
4 2 1 1 31 239

gheep 76.% Grade VI] Weak Platsau,

g

\1

|

56 26 16 16 b . 29 h9

Wenslexiale, ¥,23 Back, Flain Array,

Bhgkles Gnrly-ting
3 LR

In contrast the following mrrays sempled on the seme
Gay e thoos quoted shove and spproxinctely the sane cge have
extrencly smmall Histerotrichs present and were thus assumed o
have oaly recently cumplcted felilouler development oF perhips
even 5 be s t411 adding mew follicles, In reletien to the
sludlarity of eges between these contrasted sheep it is o be
noted taat mw*é lambs were nurbered consecutively es to their
birth dstes,
Sheep 92.5 Orede I Valley, Medullstion sbout Wm aleng
the Curly-ilp Series,

0 0 0 ¥ 34 199 62

fiheep 70.5 Grade VI! Plateau,

Bl B84, Sue  S.85.8. Slekles  C\F,  Hist,
87 9 12 6 0 58 Ge2

Wensleyianle H,15 Back, Plein,

i 591 e

Thas it appears that there is a certain individuality
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between sheep as to when the follicles cease to develop, Whethey ;
this apparent individuality is comnected with density or not is |
unimown but dencity deteminations with this in view may prove
1llumineting in that they may show that develepment proceeds until
a cortain optimm is reached, On tho other hand it may be that
follicular development continues until the animal becomes "mature®
when 1t ceases regerdlecs of the density then reachdd,

In the sbove, Histerotrichs appear to be conasidered to
develop in new follicles prosumably not assocliated with previous
follicles except as a portion of a grouping, say a 27 stage

(Gelpin 22), In relation to this work was carrded out by dissection

and later by sectioning, This wrk olicited the fact that at least
same Histerotrichs develop after birth in daughter follicles, but
due to the fact that considersble difficulty wes experienced in
distinguishing between true dsughter follicles and those growing
in close proximity, time proved too short for answering the deteiled
questions which naturally present themselves, A special investigae-
tion covering the complete hogget year is required, |

l

3 An Histerotrich Denolty |
It hae been suggested and evidence had been presented
that in the Plateau Array follicle development ie retarded so that
in the absence of excessive competition fram other neerby follicles
those that do develop are permitted to fully express thelr potentiale
ities, If this is so and if rlateau Arrays are not less dense than
the other more heavily checked arrays then it would be expected
that the Histerotrichs vhich comnence development post-natally and
therefore are unlikely to play a part in the pre-natel sheck would
be more numerous than in other more heavily checked arrays, To
provide evidence for or egainst this, Teble IIX (see also appendix I)
has been appended to show the concentrations of the Histerotriche,
In the compilation of this Teble care was taken to campare animels
of a similar age on samples that were taken when there is reason
to believe that all Histerotrichs have campleted development,

The Histerotrich population has been expressed as a pore
centage of the total fibre populatién in the respective arrays.

i
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Thie has been done in order to make clear that the arrey must be
looked on as an essentially complete vholey and to further otress
that growth of Histerotrichs must be regarded ms the last act of
completion of an essentially continuous follicular development

starting early in the 1ife of the lemb (Celpin 22) snd continuing

into & definite post-natal period, Whether there is & further
development of fibres Yater then thosé considered to come under the
heeding of Nisterotrichs is wnknown, but it appears to be doubtful
in the 1ight of analyses made on the full fleece where no new
fibres have been found,

ZARLE XTI,
Arregy, liean, Standard Coefficient of
seddle b2 Le39 2751
Valley 3.1 2.49 2k, 02
{irmonted valtey) . iy

m gtud Vmw) 20,17 L6 55499

miutunmm fibvres ressed as a percen
the total m‘g population, -

Prom this toble it appears that there are wide differ-
ences in Histerotrich concentration within arrays but that Platean
Arraye, despite the fact that they are not significently different
from the Velley Arrays, tend to have more Histerotrichs than the
finer non~Platean Arrays, As regards the Seddle Arrays, it is
notable that these also are not significantly different frem the
Plateau Arrays, However, the fact that most of these BSaddle Arreys
are from closely related animele prevents them fram being considered
ae a relisble sample end, therefore, they may not sho: the true
position of the Ssddle Arroys in gencral, lHowever, despite msthn
fact rempins that wide vardebility was found botween semples, >t
maybe that in the 1ight of the wide verlations in Helo=hair greding
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that oceur that the Seddle Array cen be regarded as a weak rlateau
in some cases, and & medullated Flain in other cases, end thus
wide variation would be expescted, A similer viewpolnt can, it ie
considoved, be extended %o explein the variations occurring within
the Velley Arrays,

In relation to the Wensleyilales, it is notadle thet some
sheep have exceedingly few liisterotrichs and from £ibre form sppoar
to have completed fibre growth, However, other have many small
Histerotrichs present and these have been included in the othore
wise random arrays used as it vas considered that the figures would
Mn lead to erroncous differences between array types,

5 It is noteble that the Coefficient of Variation vardes
considersbly on a high level from arrey to array, the lowest being
for the Valley and the Flateau Arrays, the highest being found in
the Seddle, Wensleydsle and the Stud Bwe Hoggets, This high Co=- |
efficlent of Variation in the Saddle Arveys is essily understandsble
from the remsons advanced previously, in that the Seddle Arrvey is
capable of obvious variation dbut it is less easy to understand in
the erreys of the Wemsleydales and Stud Rommeys where the arrays
were very similar in all featurcs other than Histerotrich numibers,
An explenation of this is not attempted, except to suggest that the
sbundance of Histerotriche may be due to a gencral latenese in
fibre development, Rtusuw.mumnummmmt
precipice, as appears to be the case then, with reference to an
argunent treated more fully later (pg. 147) it may be that follicul-
ar development starts late in the 1life of the lamb and centinues
mnummamu;muummmm»mm
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Here the initial late otart in development would nocessitate large

nurbers of Histerotrichs for 'normel' follieuler density to be
atteined, This is particularly noticesble in the Vensleydales
where, although meny arreys were found which had virtually no
Histerotrichs, & few had quite epprecisble numbers, In both these
extreme types the arrays are very reguler and there dbd not appear
to be any precipice,

While considering the Histeretrichs in the Plateau Arrays
it may be desirable to discues some arrays as individuals, Throughe




‘deteil of particular enimsls end to relegate averages to the back-

' @d with the Curlystip and Histeretrichensar-Curly-tip fibves, This

B\

out this whole thesis there has been an endesvour to study the §

gromd, This outlook has been, as pointed out previously, the "
guiding prineipel of Dry's work snd it is therofore considered to
umw@uatgumm mwwumumam
of Nisterotrich numbers in the Platean Arreay, |

From Tel le Ixx it is mpparent thad considerable veriations |
oceur ln Iﬂ.nmcm‘zh mum within the Mlatesn Array, The
utm-anﬁhm”aﬁdth tholmt. and Mfzaouwm
most (see Appendix I), For these the complete analyses are as
follows : | ' '

Sheep.  Malla SaBeds Safufe  SaSaBe 8. Quda m
29,5VI} . 45 7 5 7 & 266 29
1280 VI! .27 13 16 b .4 180 436

These arreys exhibit £rom both their fibre type msscelas
ilons and their mmbers o considersble chaéelk nd weuld actuslly bo |
placed close together in respect 6 array "toughness” (pge 123 ) [
Thus 4% is apparent that Whe check cannot Le uaudeauwz 4
in relation to the Histerotrich mmtuum in the Plateau
Avray,

These two arreys have, however, & point of airference in | |
the presence of @ distinet precipics., This precipice is rarticulavigih
noticesble in Sheep 1200 where twe cuch breaks, ene within the |
mﬁ_.suuh series and ene within the Msterotrich series, were:
thought e exiot, In the carly cemple from this animal the bulk of |
the Histerotrichs appesr s a dlstinet undercoat virtually uneenneat

undercoat effect was less noticesble in a later sample, Simdlariy ||
in 6dd Wenslepdale samples which hed mpprecisble nuwibers of Historow |
trich fibres this lack of assoclation appesred, |
 Thet the precipice ic not a complete explanstion is,
nowever, plain Frem Sheep 1327, & "ough" Patean with & distinct
precipiece but with relatively fow Hicterotrichs, The analysis of
this enimel is = |
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Y.  entisl grouth vates s, for example, supposing that the early

", |

ghoop, mmu&.mumm
U A S oo PSS B R aso"m

|

In tids arrey it 18 noteble that despite the fact tat |
mm.wm;am,.umammmn ﬁl‘é
- addition of the pre~Curly-tip fibres reduces the pereentage to Lbl.
mumm&ummwwmmwwmm |
must not neglect the numbors of pre=Curly-tip fitres, Actually in
the Remmey 1t eppears as if this does not play en lmportant part,
Thue when the PFlateau end Seddle Arreys are oampared it is found
when the pre-Curly tip fibres ere neglected, and the Histerotricha  §
expressed as a percentage of the Ourly-tips, theé the concentration [
of these fibres are compareble botween some Seddle and Platean o
Arraye, Thus 1~

-

Flateau. Saddle,

Sheep Q.T. Hist, W Shoop QsZ. Iist, [ist.ge
. 88,5 | hoh 38 86 66,5 310 2%
N 59.5 200 190 95 29,5 W3 19, 136

78,5 53 622 446 1343 o2l 198 86

76.5 201 39 420 1276 228 162 7

WS 32 3h N Wwol 332 400 120

18,5 200 W5 199 1307 462 47 110

oHict, 7 = Meadovitrichs seed as @ percentage
N Gy Tomee T |

Prom the above it 15 clear that the concentratien of
Histerotrichs expressed as a percentage 6f the Curly-tip fibres,
mekes it sppear that the Histeretrich concentrations in Saddls &
~ Arrays may bo dmilad to those of Flateauy but that the concentration i
reaches higher 1imits in the Flatesu than ie pessible in Saddle, |
while lower coneentrations are possible with Saddle then in Platesu
Arrays,

Poseible veasons for this excess of Histerotriche in the
Platesu Arrays have been considered and no satisfectery explenstien ’
" has been found, Any especubation as to thelr importance of differ—
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| thevefore be serfously introduced as & besis for argument.
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" some Histerotrichs develop after birth in daughter folil¥bies.

SUMMARY,

Dry's definition of Misteretrichs is quoted and 1t i pointed
out that the Idsterotrich fibres do mot effect array clessifice
of Histerotrichs between errays can be regarded as a function

of' these arraye, ‘

Difficulties of aistinguiehing between Histerotrichs and Cuslye
tip fibres ave dmviw and the importance of umm
uuuawummw«mumuw

Andmals in which discontinuity exists between Curly-tip and
Higtevotrich fibres are described and from wedght data 4% is
omim that a threshold 9‘ m:wm effectiveness may
eudot,

It 18 concluded that length measurements ¢annet be rolied on to
uatmgh between those fidbres which develop before and those

fivres which dovelop after virth, |

Examplee of duplieate WO areé given which show that despite |
dirficulty in exact uﬂomthﬂm. ohnﬂﬂ«ntm io relative=-
iy mmto.

i

Histerotrich length is regarded ss on indication of earlinecss
of growth Gue partly to difficuliy of classification om fibre
diemoter, : 'f,: g

,q

4

mumtunorwrym res in the sample is diseusced
and it appears ¢ b factors other than array type,

From & rre; 8% quoted 1t 1o concluded that tere 1s &
cortaim dndlvi@¥elity between sheep as to when the follieles
) deVelop. The implications of thisee diseussed in
f to follleular development and density,

um and sectioning elicited the feact that at least
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