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THE PLATEAU AHRRAY,

I RTINS T I S I M ry I e

I UCT

In the previcus section the fibre types found in the
Remmey have, except for the Sickle flbres, been treated fairly
ecmpletely, In this treatment it has been necessary on occasion
te anticipate a description of the Arrsys, Thus 1t is that the
bresent brief description of the Arrays recognised and deccribed
by Dry (19) tends to be & repetition of what has gone before.
However, despite this it is considered that for completencss these
arrays should be deseribved in brief as it has been found neccessary
both in relation to the descriptive and the genetical cection of
an account of the Plateau Array to discuss at length the types of
NonsPlateau Arrays end their relationships both to each other and
to the Plateau Array.

The Fibre Type Arrvays of the Romney Harsh Lemlb,
The Arrays as recognised and defined by Dry (1) in

order ffom the least to the mosf checked are :-
Plateau,
Saddle,
Ravine,
Valley,
Plain,
With these are ineluded two unusual arrays alec described. These
are =
‘ All In,
Escarpment,

An arvay in whieh there is a camplete, or almost complete,
lack of Sickle fibres, that is, those fibres which owe their macro-
scople appearance to a distinet check are sabsent,

Saddles

An arrey in which chalky Sickle fibres are found but
in vhich there is a complete er almost complete lack of Sickle
fibres fine after Wrth, This erray also depends on the absence



118.

of a fibre type - nsmely fine Sickles - and is dependent for its
reality on the suppogition that events happening pre-natally -~ the
check « can effect fibre growth taking place post-natslly., This
point will be dealt with later and is of considereble lmporimnce
in the study of the architecture of the flecce,

Ravine:

An association of fibres in which £ ine Sickles but no
checked Curly-tip fibres are found, This definition anticipates
the definition of the Valley Arrvay.

Yalley: |

An srrey in which the pre-natal check has been of suffic-
ient intessity and durstion to give fine Sickle-fibres and checked
. Qurly-tip fibres, these latter, followed later in the array by
Curly-tip fibres that are definitely more robust,

Plein: :

An arrey in vhich there isg little or no increase in
coarseness from the fine Sickle fibres to the Curly-tip fibres,
Escarpment: ' ' .

| Recognised and described by Galpin (22) who found it
confined to the Poll except for one animel, where it occurred on
the Britch, In this array there are Halo~halrs and Chalky Super-
Sickle Pibres present but no Sickle fibres and no chalky Curly-tip
fibres, There is thus a very marked an unusual break in continuity
of robustness slong the sarray.
All In:

Described by Dry (19) as having a transition from small
ended chalky Sickle fibres to Chalky Curly-tip fibres, Shedding of
these fibre types is 1 rticularly free in the relatively small
nunber of lambs studled. Together with the sbove Saddle character-
istics there are superimposed Valley characteriatics. These are an
association between large and small ended fine Sickle fibres and a
small number of checked Curly-tip fibres,

All these arrays have been described by their essential
fibres and those types developing previous to these essentiad
fibres, for example, the Super-sickles and Chalky Sickle fibres
mey or may not be present in the Valley Array. If they are absent
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the array may be temed "truncated"., This term is uvsually reserved
for the Valley Arrays, in which arrays this truncated condition is
most common, In & truncaied Valley Array the first fibres found
are Tine Sickle fibres,

Intermedinte Arrays,
Intermediates do oceur but these are relatively unimport-

ant due in the main to their scarcity. The intermediates are more

- prevaient in the heavier checked arrays, that is, Velley and Flain,

than between the less checked arrays, Plateauw and Saddle, This
appears 1o be due to the genmeral lew pleane of medulistion iu the
former resulting in a lack of fibre individuality with conseguent
difficulties of classification, The questlon of intemmediates will
be dealt with in more detail latep,

The Pietesu Arrav, ;
From the gbove it is clear that the Plateau Array is the

least checked of all the arrsys, It has, from the definition, no
Sickle fibres but, from the Fibre type Section it is apparent that
although the Sickle fibre is the type showing a definite check it
is not peeuliar in this respect, The Buper-sgickle B fibres are
often closely related to the Sickle fibres, while even the Super-
gickle A~ fibres may show a very distinet neek thinning but without
lose of chalkiness,

Thus the definition of the Plateau Array depends on the
presence or absence of one fibre typve only, wheleas the Super-
sickle fibres showing definite check characteristics do not effect
the eclassification, It is clear; therefore, that there is a wide
variation within what may be temned the "Plateau Arrey Series".

In the gtudy of the Plateau Array a theoretical objective
of which ies to decided how much variation in characterization l1s
due to variation in what may be termed the ‘'inherent coarseness'
end how much to variation inthe intensity of the pre-natal check,
it is clearly imperative to study the various grades, The study
of these grades is complicated by the fact that there appears to be
no shapp distinctions within the array. Intermediates of sll types
can be found end thus any attempt to classify the Plateau series
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into distinct grades or t0 recognise a new erray does not appear
to be warranted,

The diffieulty is not due to intermediates between
fibre types but sather is it due to variation In the concentration
of fibre types between arrays, in other words fibre population
rether than the macroscepic aposarance of the individusl fibres,
This is clear in the Plateau Arrays thal are quoted below which
represent three types, closely relsted by intermediates but never-
theless .army: in which there was little ddfficuliy in flbore
classification,

Bheep, HH. S84 8.8.4~ 888, BIT.0T 07T, Hst

74,5 11 19 S 12 1o 280 186
62,5 35 32 17 13 W 32, 503
1402 L5 25 29 15 88 W5 570

From the ebove it is apparent that it is impossible to
rocegnisé a further arrey within the definition of Plztesu de}pendent;é
on the abundance of Super-sickle A= and Super-gickle B fibres, The
implications that may be drawn from the variations between these |
two fibre types are treated fully later under the heading of
*Veriations in the pre-nstal check', '

There is one possible exception to the above, and that
is the possibility of s definite super~Plateau Array, an arvay in
which there are no Super-sickle A= or Super-sickle B fibres, This
type of array ls scarce but appears o have less intermediates than
array types based on either of these two fibre types separately,
Even in this classification intermediates exist and the ideal
together with intermediétes & linking it with other Plateau Arrays |
is figured below :

Sheep H.H, 8.S8.A. 8.8,A~ 8.8.B, 8 HOI.C.T, GC.T. Hist,
1327 56 13 0 0 0 173 53¢ 27
¥ SR TR 0 1 0 98 342 331
1238 Iy 5 10 0 0 8l 190 380
62.5 35 32 17 13 0 1 32 503
76.5 56 26 16 16 L 139 182 349
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Thus it becames spparent that en indefinite grading
within the élatun 'series' is the most,satisfactory type of
classification, The Plaleau Arreys have, therefore, been classified
- not as geparate and distinet sub-arrays but merely into what has
been termed, the "Degree of Toughness", ehis takes inte aceonst
the relstive numbers of {ibre types and is not dependent on any
strict presence or sbsence of a particular fibre type @s are the
arrays end thus it indicates the effects of an spparently continu=-
ously varisble check within the wide Platesu classification,
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SUNMARY,

B ]

The fibre type avvsys found in the New Zealand Romney Mardh
lemb are briefly described,

Intermediate arrays are briefly discussed,

It is pointed out that due o ite definition and standards
of judgment, wide varistion is pessible within what is
termed the 'Plateau Array Series',

The varistions within the Mateau clacsification sre

- essentlially continuvous and arrays are guoted o sliow

that variations appear te be due to an interaction of
en apparently econtinuously varisble check,

The term "toughness" is used to designate the degree of
eitectiveness of check in the Plateau Array.
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TOUGHNESS IN THE PLATEAU ARRAY,

TRTTITIRI SIS ST SN S LA O S DY SR SN AT I s an s AT A

As explained, the degree of toughness in the Plateau Array
ig the measure of @ifference within the arrvay end the arbitrary
practice is to term that srray which shows the least amount of
chesk, that is, the arbay with the closest associetion between the
Halo=hairs end the Hairy~tip-Curly-tip fibres the toughest and the
array most neerly avpreosching non-Platesu, the least toughest or the
weakeat,

The degreesof toughness are by no means capable of partic-
nlat expression numerically snd consist merely of a handy term to
@istinguish arrays when mere then one is being discussed, or to
distinguish between & partieculer asrray snd what has come to bhe re~
garded as the average or typical Plateau Array. ‘ This latter is
purely a Judgment of experience and although capeble of expression
by rélative numbers of fibre types constituting the array it is
c¢ssentially a wide everage. Despite this fact the concept of
toughness 18 s valushble one as it permits the easy recognition and
facilitates referenne to arraye that are regarded as extremes

within the Plateau serles,

In judging the degree of toughness within the array
certain points have come to be regerded as of importance, There is,
however, & difference within these poinis in thai some provide the
criteria by which the array is judged while others sppear to be
assoclated with toughness or weskness,

In the following enumeration these two relatively distinet
associations have heen separated,

A, Criteria of Judgmeni of toughness of the Plateau Array.

(a) The number of fibre types present or the simplicity
of the arrays,

(b) Associations between fibre iypes with specisl
reference to those fibres that are intermediates,

(¢) The freedom of shedding in the pre~curly-itlp fibres
end the extent to which shedding is extended into the Suriyetip

series.
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B Features of the Plateau Array associﬁted with toughness
dx weakness as judged by the above criterie,
| (d) The density of Super-sickle A fibres in relstion to
~the Halo-hah® concentration,
(e) The presence of a distinct breek or precipice in the
continuity of the Curly-tip fibres.
These points vary in importance snd as they throw some
light on the working of the "N” factor on the inherent capebilities

of the snimal they are treated below in order of enumersetion,

A, () 'The number of fibre types present;

Although not the most important factor in determining the
toughness or weekness of the Flateau Arrey this factor is of madﬁﬁf
importence, The fewer fibre types present in the Plateau Array
the less the effects of the pre-natel chegk. The effectiveness
of the check becomes more marked the further the pre-~Curly-~tip
fibres deviate in macroscopic eppesrsnce from the Halo~heirs, Thus
it is apparent that the fewer the Super-sickle B fibres present the
less are the effects of the check and the closer does the srray
approach the ideal Plateau, or in other words the tougher tne Array
becomes, This condition is paralleled by the Super-sickle A fibres.
However unless the Super-sickle A fibre type approaches Lhe Super-
sickle A~ or the Super-sickle B fibres by having the check region
weekly chalky the reduction is negligsble, '

The above applies tc Plstesu Arrays and is not applicable
io other arrays. Actually it is perhaps not ou®b of place to observe
thet this feature -~ the feature of the lack of fibre tLypes ~ 18 in
other errays an indication of wgekness, The occurrence of variations
in the numbers of fibre types preseni is very interesting when

applied to other arrays, When comparisons are made between arrays much




125,
1ight is thrown on the working of the check as distinet from the
inherent potentislities of the enimal,

The effects are enumerated below undsr thelr respeciive
Arrays, This aiacuss‘i@n does not involve shedding which, although
not uncénnected is treated under the heeding of "Shedding® (pg.128 ).
Sacdle Arrvay,

Inwhet may be termed the typleal Saddle Arrey ell fibre
fypes eve found, exeept the fine Sickle end Checked Curly-tip fibres,
Thus in the Pollowing erveys of animels regarded as typical high
grade Saddle Avrays it is appavent fram the mubers of Halo=hairs
preaenf that they msy be regarded as potentislly Flateau animals
on which there hasi_v besn zépsriwosa& & chaek sufficient to couse
the array to be classified s a Baddle Array.

4404 28 1 & 23 N 26 79t 837
{2k6 23 2 L o 10 11 290 208
1343 6 7 1 8 8 22l 198
1252 41 o 2 L b 209 182
85,5 63 12 2iy 7 36 625 ' 255

&

This significance of this is discussed under the heading
of 'the Genctics of the WNe~iype Coat' (pg, 205), It is, therefore,
sufflelent to say here ihat this particular combination of checking
foree =nd inherent capability of the animal eppears to have a
definite genetie basis as Saddle Arrays similar to the above have
been produced in breeding experiments, mating Saddle on Saddlel

A.  (p) Associations betweon Pibre types with special
reference to there fibres which are intermediates,
It has heen pointed out in e d.eeor:.pf;ion of fibre types

that Intermediates cre ccarce, However, although scerce these
- fibres are of great lmportence in array clessification in et they
are indicators of asscciations botween fibre t:més. It is notable
that these intermediates are of a scmevhat different type to those
previously dealt with 4n this section as they are intermedictes
within, rather then between, arrays,
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In the following array it is clear that the presence of
intermediates between the Super-sickle A and the Halry-tip~Curly-
tip fibres, especially noticeable because of the diffieulty of
classification of these two fibre types, demonsirates that they
are closely related, However, there is one Super-sickle B fibre
‘present that does not resemble either of the above mentioned fibre
types, This fibre has, thercfore, been regarded as 'in Parallel'’
a concept of Dry's (unpﬁ despite the presence of this Super-
sickle B fibre the array is regarded as a tough Flateau,

Sheep H.H, S8.8.4, 8.8.A- 8.8.B. 8. E.J.C.T. C.T, Hist,
89.5 1 2 R o6 5 200 190

Arrays simllar %o the above, although uncommon, can be
found, Further arrays of a similar neture are gquoted below

gheep H,H, 8,8.A, S.8.Ar §,8.B, 8, HT.C,T, C.T, Hist,

18.5 31 8 0 1 1 51 200 190
750 23 8 0 2 g 233
68.5Br, 15 26 0 I 0 L 280 119

From the above arrays, all regarded.as tough Plateau
despite the presence of Super=sickle B and odd S8ickle fibres, it
isgpparent that the assoclations between the llalo-hairs, Supere
gickle A, and Hairy-tip-~Curly-tip fibres have played a major part
in arrey apprisal., Fibres that do not it into the above series
as indicated by intermediates are regarded as 'in parallel' and
thus are virtually neglected, This 'in parallel' concept appears
to relegate variations in fibre type populations to & position of
less importance than that of associatﬁ.on between fibre types,

It may be remarked here that the necessity for the above
conception is not the result of an arbitrary definition of an array
or of an arbitrary distinction between fibre types but is a real
effect - an effect that is based on unmistakeable associations
between fibre types. These associations are occasslionally so
definite and close that considerasble difficulty is experienced in
their classification,
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The Pre-Curly-tip break in continuity of fibre types
in a tough Plateau Array although a common featuré is nqt a feature
that ie absolutely associated with 'in parallelism', Rather is it
an expression of the fact than when 'in paralklism' is found the
fibres affected are scarce, Thus in the following array fibres
which are essentially 'in parallel’ 'haw been classified inteo
Super-sickle A~ and Super-sickle B,

12 E

Halg rs '

Tips whole with Sickle shaped distal extremities, 8

Tips broken with a number of crimps in the neck . ¥

Total Halo-hairs 25

8.8.4A. Appear like anall Halo~hairs 2
8,8.A- Iike complete H,H, except for the neck and tip 1

Resenbles H,T,C.T. with erimped neck 1
8.8.B. Like H,7,C,T. with weak Sickle shaped tip W

- Tetal' Pre~curly-tip fibres . .- 0

o

Curly-tip rfibres,

Very near Halo-hairs 3

Had ry=tip=Curly=tip fibres near Halo-hairs . Be
Nm—ﬁairy%ip&urlwtip fibres k. -
Total Curly-~tip fibres o i

Histerotrichs 186

In the abeve array ~ 'in parallel' fibres are of a
éomewhat different type ®© those of the previously de_scri‘bed arrays
in that they are linked with Halo-hairs or the Hairy=tip~Curly-tip
fibres, However, they are essentially "in Parallel' in that they
are scarce and show less relationship to the Halo-hairs than do
the Heiry-tip-Curly-tip fibres,

It is also apparent from the above analysis that the array
is essentially a tough Plateau Array despite the fact that if
classified on numbers of fibre types alone it would be regarded as
a weakish Plateau Array due to the presence of bbth Super-sickle A=
and Buper-sickle B fibres, Thus it is that the fibre type associa-
tions must be regarded as of major importance in Plateau Array
appraisal, . '
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: *In Parallelism as it occurs in the Plateau Array is
dealt,with more fully under the heading of 'In Parallelism'.(pgJ171)

(¢) Freedom of shedding in the Plateau Array and its
importance in regard to the Pudgment of toughness,

It is the rule in the Plateau Array that shedding tends
te be free, It is thus not unusual to find a large proportion of
pre-Curly-tip fibres that persist, In same Plateau Arrays some
pre~Curly-tip fibres persist, KExamples of such arrays are ij=

(saddle).

Sheep 1278 1175 1308 1404
Halo~hairs ‘ 17 18 : 21 13
Super-sgickle A 14 2 10 3
Super-sickle A=

n,shed 3 ¥ 2 6

persistent 0 2 0 0
Super-sickle B

n,shed 13 0 L b 4

persistent L 5 10
Sickles

persistent 2 3 L 22
Curly-tip Fibres
Heiry-tip C.T.

n, shed O ¢] 2

persistent 19 8]
Total Curly-tips 3h2 234 332
Histerotrichs 101 399

Such arrays, when Jjudged by both fibre type association
and numbers, are regarded as weak Plateau Arrays, Also all the
arrays contain Sickle fibres which are in series with the Curly-tip
and Super-sickle fibres, This latter 1s evidenced by the lack of
Curly=-tip fibres,

For compearison the following arrays, regarded as Tough,
are featured,
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Sheep 1327 1238
E alo~hairs 27 i1
Super-~sickls A 6 5
Super~gickls Ae 0 10
Buper-sickle B L] 1
R,T.6.7, .
ﬁ?ﬁgmm ;g ; 78
Cutly=tip , 250 274 11 C.T, normally shed,
Histerotrichs 245 380

In these arrays it is aprarent that shedding hes been
continued well into the Halry-tip~Curly-tip fibres snd in Sheep
1238 even chalky Curly-tip fibres, without m&nllaiea tips are
shed "normally" (see page 93 ). Thus it would appear that there is
a relationship between shedding and array toughness; tougher the
arrays the freer the shedding, and conversely, the weaker the
arrays the greater the density of persistent Super-sickles and the
lowet the probability of there being any nommelly shed Curly-tip
fikres present in the lurmy,

A further search of tough Plateau Arrsys reveal@d an
apparent exception - sheep 541:

Samples., Sheep 205
b 3X1s

Halo-hairs —

Super-sickie A 3
shed 1 32 32 .
persistent 1 3 i 0

Super-gickie A=
shed, 0 0 0
persistent 0 0 0

Super-gickle B

Sickles o o] 0

No Curly-tips

Hairy-tip C.T.

counted.,

smokey shed 14 n.shed 17

persistent 23 Successors pers, 62

Curly«tips 93 shed kemp 10

Histerotrichs x meduliated but

persistent 113

Successors lsas balvy

G2, _ persistent L5
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n,shed 5 Total 168

smokey shed 2 &
persistent Bk , successors 56
Total .

Sheep 905 Ihas been included in the ebove to demonstrate
the normal type of Platean Array with shedding free when there is
a lack of Super-sickle fibres, This array is regarded as a very
tough Pleteau as it hes an almost complets lack of Super-siclkile
fivres and aleo great difficulty wes experienced in distinguishing
the Hairy-tipped=Curly-tip fibres from the Helo-hairs, It is not
surprising, therefore, that shedding is sufficiently free to be
continued into the Curly-tip series.

When compared with the array of sheep 541 it is apparent
that as regards fibre {ype nunbers sheep 905 is not greatly dis-
similar in array type yet the freedam of shedding in the two arrays
is very dissimilar dde to the absence of free shedding in the
former, 1In this rén:pect it must be noted that smokey (see page 30)
shedding, which is extremely eomuon in the Heiry-tip-Curly-tip
fivres of sheep 541, is regarded as hot comparsble with that type
of shedding which is nomelly found in chalky kempe, This is
dealt with more fully elsewhere and it is sufficient to note that :
Rudall (24) obteined a similar fibre appesrance in fibres which had
been tugged., Thus in the ebove statement on the freedom of shedding
in this array thesc 'swokily' shed filires are ncglecied snd are
regarded as virtuslly persistent, Thus to sum up, sheep 541 appears
to bé & clear cut emeptian to the rule that free shedding accompan-
ies toughness in the Plateau Array,

In & previous section it was noted that fibre type associal
tions are of vital importance !.n arpey appreisal and it is therefore
necessary to analyse this array in the light of fibre type associa-
tioni &s well as fibre type nmmbers. ¥When this snalysis was com-
pleted it was found that this array is a most unusual type of ‘
Plateau Arvay as, although there is an almost complete lack of
Super-sickle fibres there is &lso a lack of intemmediates as Jjudged
by meeroschpic appearance between the Halowhsirs and the Curly-tip
fibres, This makes eny confusion virtuelly impossible in
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classifying these two types, This array, theréfore, must be re-
garded as & weak Platesu Array, an array which exhibits an early
check which is sufficient to cause & complete break in the contin- .
uity of the Pre-~Curly-~tip fibres, This break is sufficient to
cuase the complete absence of all fibres prior to the Super-sickle A
fibre type. This array eppears to stress the imporfance of fibre
type associations at the expense of the relative fibre type numbers,
in that despite the absence of all the Super-sickles except a few
Super~sickle A it is regarded as a Weak Plateau Array, The implic~-
ations of this are important but they will not be discussed here as
they are more closely related to the problem of 'in paralielism'
which is treated later under its appropriate heading,

In relation to the converse effect,that 1s; that the
weaker the array the greater the density of the persistent Super-
sickle fibres and the lower the probability of there being any
normally shed (see page 93) Curly-tip fibres present in the array,
a study of the Plateau array in relation to other arrays is of
interest, The following discussion has been largely confined to
the relationship between Saddle and Plateau, other arrays which are 1
less commonly associated with Plateau being largely neglected, This
is due to the fact that in general the same'rem;az-ka apply to these
associations as to those between Platemu and Saddle,

If the above generalisation is correct it would be ex-
pected that the Saddle Array would have & complete lack of shed
Curly-tip fibres and even the 3ickles would not be expected to shed.
Por this discussion the Saddle Lrray is vegerded as an extremely
weak Platesau -« a persgpective which is somewhat different fram that
- of Dry (19) who, of course, approached the Plateau Arrays from the
finer, more heavily checked arrays, The relationship between
Plateau and Saddle is, however, very close, and &8s has been pointed
out previously, difficulty is sometimee experienced in array
classification, There is thus some Justification for the view that
the Seddle Array may be regarded as a super-weak Plateau Arrvay,

Thus itis gpparent that the shedding situation in the
Ssddle Array is pertinent to the study of shedding in the Plateau
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Array, regarded as & guauge to toughness in that array. If shedding
of the Super-sickles is not free in the weak Plateau, as it would
appear from previously figured arrays, one would expect & complete
absence of normelly shed Halrywtip-Curly-tip fibres in the Saddle
Arrey, This is not always the case, however, and it would appear
that shedding is merely shy and not absolutely lacking as regards
these fibres, In this respect my sbeservetions, although meagre,
agree with those of Dry (unpub,) who, in the light of meny Saddle
and other non~Plateau Arrays was able o say :~ "Shedding
eorresponding with that of Chalky Sickle fibres occur® in large
Curly-tip fibres but not in many lambs, and then usually only a
few Curly-tip fibres are shed, Shed Curly-tip fibres are found only
when shed Silckle fibres with small ends are plentiful”, To this
latter generalisation he notes two exceptions, which he remarks
"involve & small number of Curly-tip fibres". He enumerates these
exceptions thus i~
“ohe exceptions ave as seiiows 3

3 (1) A single Curly-tip fibre was shed,and that in an appurent-{
ly normal manner, in a Valley Array, (He remarks that one may
regard this as just an odd heppening).

(2) Ome Ravine Array, with shedding and a 'erisis series' in
the Slckie fibrew Mx«ly'in the array, had no shedding or crisis
features in the Sickle flLures on the late side of the Ravine, but |
amongst the big Curly~tip fibres a single shed fibre was found, and
associated with this fibre were hairy tipped Curly-tip fibres showing
erisie thinning (with restoration of coarseness and medullation bew
iow the thinning,)”

Later in the same paper Dry states:« "When shed Curly-=tip
fibres are relatively sbuiddant, that is, from a £ifth as numerous as
shed fibres up to equality in numbers, the Array is Saddle or All-in,
With shed Curly-tips present but less plentiful, the array has been
a Saddle or a Ravine", He notes at this juncture that it is his
impression that shed Curly-tip fibres are scarce in the Ravine Array
but remarks that this array is comparatively rere., Continuing he
states:~ “0ften, however, vhen a large proportion of the smsll
ended chalky €ickle fibres in a Saddle or'.a Ravine Array are shed,
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no shed Curly=-tip fibres are diseovered",

In the following arrays a series of types is figured
which vary from Plateau-Saddle with free and weak Md&ng to
typical saddle Arrays with either free or weak shedding,

Sheep 1308 vi! (B) rlatosu-Seddle. Shedding extended into C.Ts.
HHE, 8,8,A, S.,8,0& 8.8.B, Blekles H,7T.0.T, 0.7, 02,

¥ : Lge.
shed 21 10 2 i 1 0 2

pers. O 0 0 b L 0] 0 234 30

Sheep 1342 VI Ordinary Sszddle,

ahed. 5 3 £ 2 8 9 o ¢ X
pers. 0 0 0 4} ¢} 7 10 138

Sheep 7557 Plateau-wealk
shed, 490 26 30 8 (V] 0 1 Only a little

pers, © 1 31 56 0 1 159% G2 kemp.,

fheep Voss 6, “Mery Halos" Saddle. Shedding remarkably free,
shed, 34 11 5 i 15 15 32 X L4
pers. O o 0 9 i 4 49 r W

gheep 1307 VIcrd. (D) Saddle, Normal Seddle Array rather typiesl
shed 7 13 0 . 5 8 0 ..
pers, O ) 1 6 5 46 ) 162 30
% These Halry-tip=-Curly-tip fibres were obtained
from about three quarters of the tétel analysis counts,
In the above Sheep 755 and Vess 6 are remarkeble ;xtmms
of shaddiné in the Saddle Array and have been chosen for this
vreason from a very large assortment of Saddle Arreys, It is con-
sidred that these arrays probably represent the maximma extreme
in the SBaddie arrays at the Standard Back position as regards
freedom of shedding,
Prom the gbove it is apparent that shedding in the Saddle |
Arrey is by me means limited to the Super-sickles but 1s of'ten free
in the Sickles and further, it is not unusual to find free shedding
extending into the Hairyw-tip~Curly-tip fibres, In this latter it
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is important to note that the Heiry-tip-Curly-tip fibres in the
Saddle Arreys are usually somewhat less robust than they are in
many of the Flateau Arrays and thus shedding may be sald to be
occasionally extended into the Curly=-tip fibres in the Saddle
Array as the medullation responsible for the difference hetween
the Halry-tip-Curly-tip and the Curly-tip fibres is often of a
fine "sparkling¥ type.

It mag though that the Halo-heir grading of a Saddle
Array may dbe of imperisnce in respect to shedding within that array
but this posesibldity was upset by Sheep 612 nhioh, slthough it has
a Saddle Array that is remarkable for its freedom of shedding, it
is only graded IV on Dry's Helo<hair grading ( 19 )
This array ic most remarieble and is treated more fully later but
its .malys:xa is though to be not out of place at this juncture,

Sheep 612 Grade IV, BSaddle,
CHH, B,8.A, S8.8,A~ 8,8,B, Siekies H,7.0,%, 0.7,

Lge, Sml,
shed, 9 1 3 2 15 28 57 X
pers, O 0 0 0 0 o] 60 X

Ly T™us 41t is epperent that shedding eof Hairy-tlp~Curly-tip
and Bven Curdy-tip fibres in the Saddle Array is occasiomally wvery
fres and it thus hecames nscessary in the Alght of the lack of free ?
shedding in many weak Plateau Arrays to endeavour to explain the
apparent anomcly which arises vhen one regards the Saddle Array es
"an extremely weak Flateau" (sce psge 110 ).

Such sn explanatisa might well be 1=

The check in meny of the weak Platean Arrays, although
of insufficient intensity to give Sickle fibres is of sufficient
- intensity and acts over a safﬁcient period to prevent shedding
of many post-super-sickie {ibres., However, in many Saddle and in
some of the weak Plateau Arrays the pre-natal check is of such a
reduced type that despite low potentialities of the animal for
medullation, that is the base on which the check works, the animal
is sble to shed many of its sickles and ever on oceasion to have
shedding extended inte the Curly~tip fibres,
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 The implications of the above are treated more fully
later (page 167 )and 1t is sufficient to note here that evidence
is produced to show ihat there are probably al least two distinet
forces al work ia the detvermination of the architecture of the:
‘z?laeca of the‘ shicep,

A rnrthér martaz;t point that is apparently assumed in
the above, is that chedding is move easily effected than the
macroscopic appearsnce of the fibre, HNvidence for this is forth-
coming from the gudy of the Plateaun Arrays that have been termed
& Ravine-type-Pleteoau, That is, an array that shows definite
evidenee of a check in that there is found %o be a lack of shedding
in some fibres that from macroscoplie gppearance came early in the
array while sheddlag is found ia fibres that on sludler grounds must
be plazed later in the array., Such an arrsy is that of Sheep
1239 vi!l :

B, B.8.4. 8,84 8.8.8. HI.0.7. 0.0, Rist,
ghed, L8 13 19 0 L2 o 0
vers., 0 0 g 2 5 320 560

_ Further proof thatshedling is in more délicate balance
than structure, is obteined frum Tough Plateau Arrays where there
is ri'e« shedding of many Heiry-tip=Curly-tip fibres but scme per-
sistent Halry-tip-Curly-tlp fibres are very smilar to those shed,
'This suggests that the weakening vitality aiong the array is cvidencs
ed by persistency before i1t is sufficiently strong te effect the
maéwmic appearance ol the fibres,

Such arrays are :=

Bl S.8.A. S.8uf= EI.0T, GI

gheep 905 B, | ,

shed L1 o o 23 61
pers, e 0 0 26 156
Sheep 1327 VI! Bk,

ched 27 6 . 11 0

pers, - el (4} 38 250
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Thus to sum up the previous section, 1t ils apparent that
shedding in the Saddle Array may be free and thus it appears
probable that shedding in weak Plateau with which Saddle is often
related, may on occasion be f ree despite the fact that in some
weak Plateau Arreys shedding is definitely not extended into the
Halry-tip-Curly-tip fibres. See sheep 1308 page 133 end also
Table IV,

The shedding situagion as &t occurs in the weak Plateau
Arrays 18 set out in Table IV and it is apparent from this that
wide variations in shedding oceur between the arrays that are of
similer toughness,
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TABLE

L)

28

16
13
10
17
10
13

33

108y
1239

285

19
25

L

19
27

130

852

1017

L1

229

29

1308

10

13

150

18
31

19
63

1175

297

43

423

15
13

17 1k

19

1278

1402

288

17
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The above arrays are in order of toughness from left to
right, 1084 being the toughest array figured and 1402 and 1278 the
weakest arreys, Both these latter have quite appreciable numbers
of Sickle fibres which are closely assoclated macroscopicesally with
the Curly-tip fibres, They thusielosely approach the Saddle Array
and e re regarded both on the score of fibre tybe numbers and fibre
type association as extremely weak Plateau,

When the above Table is read from left to right it is
apparent, as has been pointed out above, that there is consider-
able variation in the freedom of shedding, Thus 1278 and 1402
despite thelr weakuness have the majority of thelr Super-sickle B
and Siekle fibres shed normally, (see page 93), sheep 1402 even
having nomal shedding continued into the Curly-tip series, Sheep
860 is regarded as a weak Flateau Array, despite the scarcity of
the Super-sickle fibres, because there is a cloée assoclation be~
tween the Hairy-tip-Curly-tip fibres and the Super-sickle B ﬂbrés.
This array, although somewhat tougher then 1278 and 1402 has the
majority of its Super-sickle A~ and B fibres persistent as well as
having persistent Super-sickle A fibres,

However, despite the shove it is of interest to read thé
situation as regards the Halry-tip=Curly-tip fibres, This becomes
instructive when it is recalled that the arreys are in order of
toughness from left to right. When this is done the following is
the result =
n.shed, 50 39 19 27 2 1 0 0 5
pers, 28 0 L1 2 0 62 19 0 0 _

Thus it appears that the original thesis that the shedding
of the Hairy-tip-Curly-tip fibres gz e guide to the toughness of
the Plateau Array may perhaps be substantiated in the majority of
cases, but that exceptions may be found in that shedding may be
sufficiently free in some of the wesker errays for shed Hairy-tip-
Curly-tip fibres to be found, In this respect 1t must be noted
that in the arrays of sheep 541 discussed above (page 129 ) which
was an apparent exception to the rule that shedding is free in all
tough Plateau Arrays, proved, on close samtiny of the fibre type
assocliations to be a weak array,



139.

In relation to the shedding situationin the wesk Platean
Arrays and bearing in mind the remarks on the potentialities of the
enimel it appears that there is same other factor operating that is
unconnected with elther the potentialities or the pre-natal check,
That such & force exists is further evidenced by the rythmical
shedding of the successors, which is briefly touched on in the
section on 'Crisie thinning' (page 56). Attempts have been mede
to explain the shedding at pavticular periods by variations in
nutrition, variations in body expansion, and vakiations in the
development of new follicles or daughter follicles, Although
these factors may perhaps have an influence it is difficuly to
think of them as being a complete explanation, This is due in
part to the regularity with which they "march" in step, in part
to the accuracy of the prophecy that it is possible to mske re-
garding the shedding situation from a study of the shedding of the
birth coat kemps, and in part to certain observations that have
been made as regards the crisis thinning, These latter are dealt
with in the appropriate section on crisis thinning, The ebility to
prophesy the kemp situation by the birth coat kempe Dry (19) appears
to stress the importance of those factors that are already known
to exist and in particular the pre-natal check, wawer. it is
possible to have an array,a Plateau, which by its very nature has
a poor pre-natal check, that has poor shedding of the successors
Dry (19) while a Valley Array with large ended chalky Sickle fibres
shedding may have, Dry (19), free shedding of the successors,

The summarise the above section,; 1t has been shown that
shedding in the Tough Plateau Arrays may or may not be Lree, The
implications ere discussed and the existence of at least two basic
factors in the erchitecture of the fleece is recognised, Possible
methods of distinguishing between these are discussed.

- s pow =
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SUMMARY,
AN R R e ey

4. The term toughness ig defined and its limitations are
disoussed,

2, The criteria for the judgment of toughness or weskness
o are enumerated,

3. Those features which appear to be assoclated with tough~
ness or weslness ere enumerated, "

L, It is shown that a limited range ir fibre types,; that is
scarcity of Super-sickle fibres, in the Plateau Array
may be regarded as indicating a weak pre-natal check,

5. It is shown that the presence of considersble numbers of
Halo=hairs and Super-gickle fibres in a Saddle Array mey
be regarded as an indication of a weak pre-natal check,

6. The importance of intermediate fibres as indicators of
array toughness is discussed and arrays are quoted to
demonstrate the salient points,

7. 'In Paralleliesm', as 1t effecte the spprebsal of toughness
in the Plateau Array is discussed and illustrated with

sample array anslyses.,

8., Evidence is presented which shows that shedding tends to
be more free in the tough than in the weak Plateau Arrays,
Possible reasons for this are discussed,

9. An unusual array, apparently anomoious in the matter of
shedding, is shown not to constitute an exception to the
general theory of shedding in relation %o array toughness,

10. Shedding in the Saddle Arraysc is discussed and its iw-
portence in relation to shedding in wesk Flateau Arrays
is pointed out, '
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13.

14,

1ha,

A series of Saddle Arrays are quoted and discussed which
show great variation in freddom of shedding.

An explanation of the apparent anomoly of free shedding in
the Saddle and poor shedding in the weak Plateau Arrays is
given, '

Evidence is presented to show that shedding is more
easily affected than the macroscopic appearance of the
fibre,

A Teble showing the shedding situation in wesk Platesu
Arrays is presented and discussed,
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FEATURES ASSOCIATED WITH TOUGHNESS OR WEAKNESS IN
THE PLATEAU ARRAY,

N R TN NN IS ERRoEETRNmNSmmmmTs

The foregoing has dealt with those features of the
Plateau Array which are considered to aid in the judgment of
toughness, In the following there is a discussion of those
features which appear to be associated with toughness rather
than eriteria for that feature, This classification is rather an
arbitrary one as it is clear that by their very association these
features play a part in the appraisal of the Plateau Array series,
They are, however, regarded as of definitely secondary importance
when compared to those factors which have been discussed in the
previous section, This mekes their study none the less important
and thairl description may, it is considered, shrow some light on the
intricacies of development or point the way to a new method of
attack on the problem of the elucidation of the architecture of the
fleece of the sheep,

The first point that has been noted in the classificiation
of these features is i~

(a) The abundance of the Super-sickle A fibres in relation

to the Halo=hair numbers.
A feature that has some bearing on this section has been

treated previously (page 120 ) where it was suggested that a Super
Plateau Array, based on the Halo-~hairs and Super-sickle A fibres
could possibly be recognised, After brief consideration it was
concluded, that since intermediates could easily be found it was
improbable that the recognition of such an array would serve any
usefgl purpose, This is especlally apparent when it is considered
that such an array type receivés recognition by its classification
as & "particuarly tough Plateau", Thus there is a distinct tendency
to classify the SBuper-sickle A fibres and the Halo-hairs together,
This tendency appesrs to contradict the above statement as regards
the relative concentrations of these two fibre types, and in that
it stresses their close relationship it brings into relief the
imposstbility of regarding this feature as a criterion of Plateau

Array eppreisal, The very existence of such a feature is, however,
doubtful as is clear from the following arrays., Table V,
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Sheep H,H. S.8.A. 8.8.A- B.8.B, 8ickles C.T.

Iuézgzgzﬁm:gt

32 5 0 1 0 440
13 0 0 0 50l

39 8 0 2 1 254
77 15 20 2 o 54,8
15 1 2 0 0 go
66 5 0 0 0 9
33 16 3 0 0 78
44 17 L 1 0 29
25 2 2 5 o 176
23 8 0 2 1 285
150 13 16 12 o} 63
133 10 25 N o 60
13 19 2 o 362

L5 25 29 11 L 533
35 32 17 13 0 338
11 19 1 22 0 320
20 L 16 8 3 219
18 2 5 L 3 361
17 13 5 20 8 423
E 4 &4 % & B
6 L ¢] 7 ﬁé 292

7 13 1 7 5 162
21 10 2 9 5 231

5 3 6 2 21 188

+ 4+

4+

S.S8.A. as % of Hist.
Halle + S,8,A.

9
19
21
16

65
32
38

SOEG3INER R BB+ on

337
2u7
190

g3

Tatﬁl c‘ T.

H,H, & S.8,A, Per
100 C.T, & Hist,

& Histj

188 +

MONHOLVLIEN NOOIN NN MIN W

The Plateau Arrays are in order of toughness from 59,5 and 1327, the t&ugheat arrays,

to 1175 and 1278 the weskest arrays.
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In Table V the arrays are in order of toughness from
Sheep 59.5 to Sheep 1278. This order is not a strict classification
between individually adjacent arrays, because a number of factors
have to be taken irto account when judging array toughness, (P8.12j )
However, each array has been classified on these standards of
Judgment and are thus the c¢lassification considered correct as a
series,

In some arrays complete Curly-tip and Histerotrich counts
have not been made, Where the total fibres were not counted a "+"
sign is used, Thus in Sheep 1084, 78+ in the Curly-tip column
means that of the total Curly~tip fibres only 78 were counted, In
these arrays ho Histerotrich counts have been made and therefore "x"
appears in the Histerotrich column, This lack of complete counts
isy, of course, reflected in the "Total Curly-tip and Histerotrich",
- and “Halo-~hair and Superssickle A per 100 Curly-tips and Histero=
trichs" columns, where the "+" and "x" signs are used to denote
incomplete counts and an unknown, respectively.

The column expressing the Halo~halr and Super-sickle A
fibres as the concentration per 400 Curly-tip and Histerotrichs
is ap;}ended for comparative purposes and this type of expression
is used as it does not necessitote a classification between Curly-
tip and Histerotrich fibres, a classification which, it is apparent
from a previous section, (pg. 101 ) is often difficult, ;

The Saddle Arrays heve been added in view of the concept
~ of Baddle Arrays being "super checked Plateau Arrays", These
Saddle Arrasys are not of the N-type breeding but are all progeny
of Sire 1016, who has given a number of what are considered multi-
factorial Netype animels with typleal Plateau Arrays (see pg. 206).

- From the ebove it is apparent that there is a wide
variation in the concentration of the Super-sickle A fibres within
the Platéau series., <+t is interesting to sumarise the sbove
Table for this feature by extracting the % of Super-sickle A
fibres and clagsifying them in order of array toughness as judged
by those features already treated,
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Super-sickle A fibres expressed as a % of S,8.A., and Halo-hairs.

Plateau Arrays, Saddle Arrays,
9 29 36 54
19 7 L8 16
24 26 63 : Lo
; 16 8 17 65
6 v 10 32
L 22 L3 38
33

I‘nms it appears that elthough in general it is true
that the density of the Super-sickle A fibres vary with the
toughness of the Plateau Array it is by no means axiomatic that
there will be few Super-sickle A fibres when the array is tough,

In other words, the situation resolves itself into one of a type
similar to that previously observed for such features as Halo=hair
rbbustnmess, medullation of the Curly-tip fibres, and shedding, that
is the tough Plateau Array is the extreme, although less tough arrays
and even on occasion non-Platean Arrays can reach this extreme the
tough Plateau Array never reaches the low levels that some of the
weaker arrays attain,

In relation to the Saddle Arrays quoted it is of interest
to note that one array has only 16% Super-sickle A fibres. In this
array a particularly large sample was fullynanalysed, This % is
considerably lower than many of the Plateau Arrays, It is suggested
that this low percentage could be obtained in a Saddle Array if a
heavy check acting on a high potential base is postulated, Thus
the early follicleg are sufficiently vigorous to grow large nunbers
of Halo~heirs but the potentialities of the later developing
follicles fall to come to expression due to a severe check and thus
develop fibres with a completely thinned neck region, thai is,
Super-gickle A=, Super-sickle B and Sickle fibres,

Referring back to the Table it is of interest to
summarise the column showing the Halo=hsirs and Super-sickle A
ﬁ‘breq per 100 Curly-tips and Histerotrichs.
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Plateau Arvays, 8 TTAYS,
8 4 3

9 8 10

9 6 7

7 L 8

 § 5

The sbove are ebstracted in order of array toughness.
These figures represent only a rough spproximetion of
 the resl position which would need extremely large counts to attain
mathematlical accuracy, but they show that there is a high degree
of slmilarity.between thigse arrays ag regards this feature,
Surprisingly enough there is no real difference between the Saddle
and the Plateau Arreys and although the figures for the tough end
of the Plateeu geries are unifomm they are by no means as large as
one wonld expect if the tough Plateau Array is regarded as having
only Halo~haire and Super-sickle A fibres because of the lack of
check, Or, in other words, it would be though that owing to the
lack of check, fibres which in more heavily checked arrays become
Super-sickle B and even Slckle fibres, would remain as Halo-hairs
and Super-sickle A where the check is less intense, This effect
would, 1% was considered, tend (o raise the figure under discussion
and further, it would be expected that the tough Plateau Array would
glve a higher value than the weaker and the non-Plateau Arrays, The
fact that this is not the case calls, therefore, for an explanation
and one is forced to conclude that either there is no real differ=-
énce between the pre~Curly-tip and the Curly-tip fibres in the
Platesu Array, Or that there is an increase in the number of the
Curly-tipsard, or, Hislerotrichs,

As regards the former, it is of intcrest to note that
Palpin (22) in her study on the pre-natal development of the coat
of the New Zealand Rommey lamb states : "The particular variety of
fibres produced by these first follicles depended upon the pre-
natal check {trio Depression)., In the coarse snimals they were
usually Halo-hairs while in the finer breeds they were usually
Sickle fibres". She found that the earlier an area commenced
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development the more numerous were the pre~Curly tip fibres. Also
from the réct that the pre~Curly-tip fibres constituted about a
third of the coat she assumed that the pre-Curly-tips were from the
trio follicles and the Curly-tips from the additional follicles
constituting the nine stages. She did not appear to realise the
importance of the Histerotrichs, due probably to the lack of Plateau
materiel (see pg., 101 et sen.), as she regarded these fibres as
‘grow:!.ng in a few extra follicles after the nine stage. She doesy
however, ,note that the occurrence of the 27 stage would greatly
increase the Histerotrich numbers to the meximum possible on this
type of follicle development, that is, twice as numerous as the
pre-Curly«tips and Curiy-tips combined,

Prom the sbove it appears that the pre-Curly-tips are
limited to the trio follicles, but that since the proportion of
pre~Curly-tip fibres may be considerably less then a third it is
apparent that the trio follicles can contain fibres which are not |
pre-=Curly=-tips, Thus in the case under d iscussion Halry=tip-Curly= |
tip fibres may be developed in trio follicles or, in other words,
it is improbablp that there is any resl difference between the pre-
Curly~tip end the Curly-tip fibree in the Plateau Array, This is of
particular intereet in that it stresses our ignorance of the basie
causes of the macroscopie difference between fibre types in respect
to the shape of the tip as opposed to the robustness of the medulla-
tion, |

A line on the possible factors at work in this respect
has been givén by Galpin (22) who from pre-natal work at different
regions of the body was gble to show that the earlier an area is
developed the nore numerous the pre-Carly-tip fibres. Thus it may
be that differences in time of development between sheep may be
responsible for the dissimilarity between arrays in regard to their
pre~Curly-tip.populations or that there is only a limited period
in the early pre-natal 1l&fe of the lamb that is conducive to the
formation of tips other than Curly-tips.

A further factor that is of importance in the similarity
betnén arrays as regards the concentration on Halo-=hairs and
Super-sickle A flbres ;ber 100 Curly~tip fibres and Histerotrichs is,
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of course, the numbers of Histerotrichs., This aspect is treated
in a previous section (page 109), and it is, therefore, sufficient
to remark that there are wide differences between and within arrays
in Histerotrich population.
| The second fcature that is.listed as being associated
withntoughness or weakness in the Plateau Array as judged by the
three major features already dealt with is :-

(b) The mresence of a distinet break or precipice in the
continuity of the Curly-tip fibres, |

Galpin (unpub, paper) defines this feature when she

states: "precipice is the term given to the sudden change along the
erray from the coarse to the fine Curly-tip fibres without inter-
mediate fibres". Further, she states: "we may suppose that the

preciplice in the array in the coat of the sheep may be correllated
with the break between the zigzags and the Hairlets in the mouse
coat of Dry (16) and with the lack of connecting fibres referred to
by Toldt (17)". In describing the Escarpment Array Galpin (22)
drawe a parallel between this array and the existence of the
precipice in that she explains the fommation of this may as an

- expression of the overlapping of the two forces, the pre-natal
check (later eonaidered‘ to be due to the trio stage), end the
reduction of inherent coarseness (due to the nine stage), causing
all fibres later than the precipice to be fine, Dry, in writing
of inherent haidness along the array (unpub, paper) states that
Dr, Galpin found a precipice asbout half way along the Curly-tip
geries to be a common feature of the Plateau Arrays which she
found at the Britch position, PFurthery he remarks that sometimes
in Plateau Arrays there is associated with the drop in coarseness
along the Curly-tip series a similarly marked drop in the rate of
growth in length,

This latter assoclation is considered from further work
on Plateau Arrays, to be a common one and it has proved useful in
a search for the phenomenon of the precipice in that length measure~
ments are less laborious than diameter measurements, Where there is
a loss of medullation due to the precipice its presence is an

obvious feature, but it would appear possible that a precipice may
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exist without belng sufficiently strong o prevent a very heuvyv
potentiality from coming % peartial expression. Such a situation
may lead to a masking of the precipice 1f medullation were the sole
eriterion. This is unlikely to be a source of error, due to the .
fact that 1t is possible to recognise quite fine degrees of medulla=-
tion with aceuracy, On the other hand 1t is possible, dus to the
complete fineness of the Curly-tip series, to get a precipice
spparently confined te length, BSuch an array is that of Sheep

1258, Grade VI!, and & weak Plateau, This animal showed a definite
precipice in length but has any precipice in dlameter masked by the
complede absence of medwllation in the Curly-tip series, The
importance of this array is stressed by the array of Sheep 1239 VI!,
a medium Plateau, which has a2 distinet precipice in medullation but
no apm rent precipice in length, Thus, if such a precipice accurred_’
in an array similar to that of Sheep 1258 it might very easily ve
missed unless a large number of measurenenis were made,

The actual method used was perhaps scarcely subtle but
experience showed that 1t worked well snd was quite satisractbry
for precipice determinations, It chneisted of spreading the fibres
out in order of length between two white tapes that were pinned at
an angle to each other on top of the usual black velvet background,
The actual measuring was simple in the extreme, fibres being gresped
at each end with two pairs of tweezers and stretched between the
tapes until the crimps had Just disappeared., The fibre was placed
where the perpendicular distance between the tapes equalled the
length of the straightened fibre, Thus it is clear that when the
sample had been cd@pletcly analysed the distributlion of the fibres

within the tapse gave a pictorial analysis of the distribution of
the fibres in the array as regards length and also due to the even
spread of the fibres it became unlikely that any preeipice limited
o coarseness would be overlooked, There was, of course, some
error due to variations in the tension of the fibres and also to
the difficulties experienced in grasping the mbfa at the extreme
ends, but these were not considerable and are of a similar {type
to measuring the fibres on a ruler.
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The method was evolved to ald in the search for the
precipice which, by its very neme, is a distinet feature., This
very distinctness may, however, be a difficuliy in the study of
this. feature as varying degrees of perpendicularity were found in
observed precipices, If these variations are common for this
feature then in those arrays which have an indistinet type of
precipice it may be very difficilt to be sure that an actual precip-~
ice exists unless very careful and minute measurements are made,
Thus a complete study of this feature would entail the meking of
many such measurements but at this juncture such measurements are
not thought to be worth while as there are wide flelds that with
macrosebpic determinations alone promise to be more helpful in the
study of the architecture of the fleece.

A further gualification of the ebove is perhaps not
unworthy of mention as it demonstrates that e certain individuality
exists between follicles even within a very small sample, This
modification consists merely of recognising the fact that some
Hairy=tip=Curly-tip fibres are shorter than some Curly-tip fibres
which are not hairy tipped, and thus the two types are classified
on tip medullation as well as on length, To do this considering
the presence of an overlem between the two types, the fibres were
measured as indicated sbove and those judged to be bhairy~tipped
were placed below the lower tape in & pesition that corresponded |
with the distance between the tapes at that point, Thus in counting
the fibres per inch between the tapes these Hairy-tipped-Curly-tip
- fibres were able to be included,

The fact that there appears %o be an overlap between these
two fibre types is an interesting feature in that it eilther evidences
 that there is no real intrinsic difference between these fibres
that so often grade almost imperceptably into the Halo~hairs end
those fibres that form the bulk of the flesce, which have often
been termed, in perhaps & rather loose fashion, the "ordinary
Curly=tip fibres", or that this methed is so inaccurate that the
length measurements camot distinguish between fibres which are in
reelity of considerably different lengths,



151,

It is & matter off simple observation that there is a
reel overlapping between these two fibre types, I this is really
80 1t indicates that there is & certain individuadity of reaction
between fibres as to the effect of that 'checking force' that is
responsible for the difference betwsen the Halry-tipped«Curly-tip
end the normal Curly-tip fibre., Same fibres upjear 10 exhibit the
check with special reference to length while in other fibres the
loss of medullation in the tip eppears te be the more easily
effected,

An exemple of an arrey in which such &n overlap oecurs
is supplied by the back sample of sheep 678, a Grade VI! with a
tough Plateau Array. In this array it is notable that there was a
preclpice with a short although definite drop in lengih early in
the Curly-tip series but no parallel feature was found for coarse-
ness, medullation being extended for an appreciable period alter
the bresk in continuity in length, In brief, the following is the
enalysis of this array i«

HOHQ S‘ 3.A. SQSQA" sg s‘B. SQ H‘T c T.
Above m'_e_rle.n over: m Below
15 )| 5 0 1 21 1 20 179

Thus in the light of the sbove this array is perhaps a
further demonstration that the effects of a check may, on eeccasion,
he confined to one iype of reaction that is, either length or
meduvllation, Usually, of course, both fectors are effected but,
in view of the arrays of sheep 1258 and 1239, quoted previousljnin
this section, 1t is spparent that this possible differential effect
between length end medullation (comrseness) should netbe disre=
garded in the study of the architecture of the fleece,

In the study af the precipice attention has, in the
main, been confined to the Plateeu Array, Certain observations
have been madd in different parts of the body but these have been
confined to those sheep which show & distinet Plateau on the
standard back position, The positions studied ave withers, side
and five samples off the briteh., As has been remarked previously
in "Methods' the britch requires a modification of the covering
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technique before an extensive study can be atiempied, Also, this
gtudy does not pretend to be in any way & complete analyels of the
precipice situation in the Plateau Array, and this is especially
appliceble to the positions other than the back. The arrays for
these positions were, in fagt, analysed for qulte a different
reason, precipice determinations caming to hand as a by-product,

At the standard back position it was found that in the
Platesu Avray the vrecipice is ab least a very common feature, In
all those Plateau Arvays in which the Curly-tip fibres were
measured as deseribed above, & preciplee in length or medullation
or hoth was found, In some the features appeared more as a rapid
grading off in robustness along the series than o8 a typlcal
precipice and in some, its :pram ma masked by its occurrence
at the end or at the beginning of the Curliy-tip series, Thus it
is thet the preeipice may be regarded as a feature of probably all
Platean Arrays on the siandard i:'m’ek position and it therefore
beecomes an important Teature in the study of thls array. On other
positions of the body a precipice was found in 8ll Platesu Arrvays
that were measuved, |

In arveys other than Platean it was found that this ‘
feature is by no means confined to this srray, Distinct precipices |
were found in Saddls Arivnya from the brltch and also, although less
eleariy, at other varis of the body. Ia regacd te¢ arrays cother
than Saddle, diftieulty was experienced in spplying the method |
deseribhed sbove due to the presence of Checked and Peak Curly-tip
fivres and perhaps for this reason distinet »recipices were found
in f'ew arrays other than Plateau and Saddle, I% is notable, however,
that the search of Ravine Arrays for tais feature was by no means
extensive, Also, as has beea meu tioned above, the scanning of
many of these non~Plateau Arrays suffevscfron the inherent dms.ea}.tyi
of having all the Curly-iip Tibres fine wiith the resul® that any
variation in coavseness slong the array is difficult to detect,

In spite of what has been sald it is of interest to note
that a wery distinet preciplee was observed in the britch sample
from the Wensleydale sheep W.Lh. This array is a truncated Valley
but is unususlly medullated after birth for a Wensleydale, although
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thi pre-natal portion of the array as usual is entirely free of
medulla, The back sample of this animal also showed unusual heavy
medullation bu ¢t the Curly-tip series is particularly even, although
there is = distinet break in the continuity of the array between
the Curly-tips end the Histerotrichs, A similér drop in continuity
between these fibre types is found in the britch sample of another
Wensleydale sheep H,L4,, but this time the array is very finely
medullated, medulletion being of that week sparkling type so common
in the Wensleydale,

In the above examples it is apparent that the majority
of the noticeable precipices in non-Platesu Arrays have been found
et the briteh position and it appesrs to be a feature of this
phenomenon that this position tends to give 2 more definite
precipice than other more heevily checked positions, Galpin (21),
Whether this is an opticel illusion due to the concentration of
ettention on the Plateau Arrays at the back position or not it is
éifficult to say, but it is notable that those Plateau Arreys which
show thig feature in the most extreme manner are britch arrays,
This very fact led to the comclusion that the presence of the
precipice was an expression of the toughness of the Plateau Array -
but, as will now be spparent, this belief had to be abandoned.

It hae been noted previously that there are wide differ~
encee between arreys in the position of the precipice and in a
study of this festure 1t is cbviously necessary to enguire into
the differences which occur, For this reagon the samples which
heve been ctudied for tlds feature are figured below in order of
toughness, The first column expresses the total pre~Curly-tip and
Curly-tip fibres mcﬁxum to the weciplee and, in the
third,; these are expressed as a percentegée of the total fibres in
the arrsy exclusive of the Histerotrichs, In the fifth colum
these are expressed as & percentage of the total fibres in the
erray,

The chief reason for expressing the position of the

preeipice in this way is ithat the precipice can, on occasion, occur
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at the beginning of the Curly-tip serdes end also examples have

been guoted sbove of ites occurrence between the Curly=tip and the |
Histerotrich fibres, In extreme ceses the precipice has apparently
occurred within the pre~Curly=-tip series and it has definitely been
ocbserved to occur within the Histerotrich series, It may be ve-~
marked that the former position is regarded as rather contrary to
the idea of the precipice and 1t is considered that such pre~Curly-
tip breaks in continudiy may be due to & rather different seb of
conditions than. the bresk that occurs after the pre-Curly~tip fibres,
However, the precipice is regarded as a feature of the arrey @8 a
whole ané. it is thus considered that itls position should be ex-
pressed as a percentage of the total array.

In regard o the exclusion of the Histerotrichs, this
percentage has veen included meinly because a number of arrays
studied for the precipice did not have the Histerotrichs counted
and it was considered that these arrays should be included., Also,
it is of interest to note the importance of these fibres in re-
lation to the array and it is possible, with the method used; to
note the pert these {ibres play in the array through sheer weight
of numbers,

A further reason for the exclusion of these fibres is
the fact that some arrays were ascertained {rom sampies which
had been taken in Wovember, *t is considered that these are (oo
early for accurate musrﬂri;h determinations, due to the fact
that in same such samples very small fibres have been found, making
it at least appear provbavle that the addlition of Histerotrichs is
still taking place, It is noteble that this rather underlines our
1@0@@ of the importené sectlon of fleece architecture concerned
with the addition of new fibres af'ter birth,

5_)’
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1278 76 21 31 419 18
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58,5 Ly 91 48 254 19

In an endeavour to obtain some light on the variebility
within the two methods of calenlating the position of the precipice
the Htandamd Deviation snd the Chefficient of Variation were deber-
mined for the Platean Arrays at the back position, which were
eonsidered to be free Trom the objections cited on the previous
page, These were i

Gol, A. Col, B,
Stenderd Deviation 11.6 5.07
Coefficient of Variation 23.2 22,5

It is thus apparent that the inclusion of the His tero-
tricig does not lower the vaxfiabil:lty of the precipice snd it
gppears unlikely thet the pre-preciplcal fibres constitute a
particular fraction of the total array populstion,
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Pron the sbove Teble it is apparent that the position
of the precipice along the arvay, although erratic, tends to be
earlier in the tough Plateau Arrays than in the weaker types,
This movement is, however, as is mentioned above, ervatic end 1%
is moteble that sheep 1329, & medium Plateau, has the preciniee
earlier in the array than sheep 1327, regarded, ss is appavent
from ite position in the Teble, as the toughest Platesu Array
figured for the back pesition, It is also notable that the
gample from the withers of sheep 741.5 has the latest precivice
recorded - the precipice actually being found within the Hister-
otrich fibres,

Despite these animals which would msswae eaneﬁmbla
irportance in s couplete study of this fealure, 1%t is eonsldered
that 2 provisional gencralisation that 4t 1s more AliTieult for a
weak Flsteaun Arvay to have & precipice late in the array than fov
a8 tough Plateau Array, can be esiablished, Also to deifinitely
establish the velidity of this generalisation it would he necessary
to study mach lavger samples than have been used in the above
Teble, 4 furtheér peint of inportence in regard to the accuracy
of this table ie that, &8 has been pointed out previously, the
precipice ofien consiste merely of a repid grading off in contiov-
uity aleng the fibre type series and therefore it is difficult
to determine exasctly where the precipice is located, This will
be a definite source of error in suy but largs smmples whlch have
been msasured fibre by Libre, Despite the above 1% 1o considarsd
iv the light ef semples which have been duplicated, thet 1t is
imprebable that the percentagee determined for the ateve Tuble
are for removed from the true position, Ihais both in sheep 1238
and $402 there is o veristion of only 1% between duplicated sauples,

It does, therefore, eppesr that although the above per-
senteges seldom represent the exget position of Lthe precipice
1t is doubtfol 3f the indleated position is far from the real
positisn, Thus it ‘eppears thnt definite differences do occur
between arreys in that an errey greding at 590 can be ligitimately
eonsidered to be different frem en srray grading 357,
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When the position of the precipice as a percentage of
the total fibres in the array is considered it is apparent that
there is no difference between arrays. It is a notable fact that
the Coefficient of Variation for these two setcr of percentages for
the back position ies practically identiceal -« it being 23.2 for those
percentages exclusive of Histerotrichs and 22,5 for those percent-
ages based on the total fibres in the array.

To sum wp for the Plateau Arrays at the standard back
position, it appears that the precipice is a very common feature
and that there may be some relationship between toughneses and the
position of the preeipice as judged by the nurbers of Curly-tip
and pre-Curly-tip fibres, This relationship does not apparently
exist when the total fibres in the array are considered,

From other positions of the body the numbers studied are
meagre, but there is considerable variebility within, as well as
between, both methods of expressing the position of the precipice,
This variation is not confined to the Plateau Arrays but is also
found in Saddle Arra&a, five of which were found at the withers
positions, It is notable that}nﬁhnae latter, variability reaches
extreme limits (see Table VI). '

The preclipice thusd eppears to constltute a feature of
many arrays in d ifferent parts of the body and is not apparently
confined to the standard back position, indeed some of the most
noticeable precipices were found in exceedingly tough Plateau Arrays
on the britech., These britches were of animels which had& a Plateau
Array at the back position, In regard to toughness 1t appears that
the precipice is a feature of all tough Plateau Arrsys., Its exact
position varies considerably, b oth between and within an:!.ﬁmls, and
it seems improbable that this feature, as Galpin (unpub,peper)
suggests: "is correllated with the break between the Zig-zags and |
Hairlets in the Mouse coat of Dry (16) and with the lack of connect-:
ing fibres referred to by Toldt (17)".

It is thus apparent from this brief survey that the
precipice is a feature which must not be neglected in the study
of the erchitecture of the fleece,
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The findings which have been reported emphasise one
aspect of our ignorance of the interplay of the forces at work in
the coat of the sheep. Further, it makes one wish, besides, that
the mathematical studies of Malan (40), who critically asnalysed
measurements of fibre diameter of South African Merino Wool samples,
could be extended to Plateau and other Romney material,
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SUMMARY,
TSI IR
1. It is pointed out that the density of Super-sickle A fibres

in re:l.ation to the Halo~hair concentration end the presence
of a distine$ break or precipice in the continuity of the
Curly<tip fibres are features which are merely assoclated
with toughness and cannot be regarded as indilcators of
array toughness,

2. The clessification of Halo=hair and Super-sickle A fibres
is briefly discussed,

3. A Tsble setting out Plateau Airm in order of toughness
is given and explained,

L, It is concluded that although in general the abundance of
Super-sickle A fibres varies inversely with the toughness
of the Plateau Array it is ﬁoual‘bh to have tough arrays
with considerable numbers of Super-sickle A fibres,

5. A Saddle Array with a high Halo-hair concentration byt with
& low Super-sickle A fibre concentration is described and
its significance is discussed,

6, When the Halo-hsir and Super-sickle A fibres were expressed
as a portion of the total array no real difference was found
between Plateau and high g@rade Saddle Arrays. The implica=
tions of this are discussed,

7. Galpin's definition of the precipice is given and her re-
marks on this feature are briefly reviewed,

8. 'The occurrence of the precipice in length and medullation
is discussed,

9. A satisfactory method for precipice determinations is
described, '

10. Overlepping in length was found to occur between the Hailry-
tip=Curly=-tip and the non-Hairy-tip-Curly-tip fibres, The
implications of this are discus;e&.
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12.

13.

14,

15

16,

17.

18,

Evidence is presented to show that although a precipice

48 found in both length and medullation it may be conw

fined to one of thece features., This ig discussed,
A preciplce was found in all Plateau Arrays measured,

The occurrence of the precipice in arrays other than
Plateau and in poa&tima other than the standard back
position is discussed.

A Wensleydale sample is described in which a distinct
precipice occurred,

The most distinct precipices found were in arrays from
the britch position of animals with Plabveam Arrays at
the standard back position,

161,

A Table showing the position of the precipice in a number

of arrays is givern and discussed.

It sppears that it is more difficult for a weak Plateau
Array to have & precipice late in the srray then for a
tough Plateau Array.

When the position of the precipice is expressed as a
percentage of the total fibres ir the srray no regular
difference was found to exist within the Plateau series
or between Plateau and high grade Saddle Arrays.

SSITn STy Sepy
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THE FORCES AT WORK WHICH PLAY AN IMPORTANT PART IN
THE DETERMINATION OF THE ARCHITECTURE OF THE FLEECE,

SRR IR I ST SN e DN IR S I sy

This section is an endeavour, with the aid of the
Plateau Array, to throw scme liglit on the working of the gene in
determining the architecture of the fleece, The Platean Array, when
it is the toughest type, represents the end point and thus the study
of this extreme type provides valusble material for the understand-
ing of the forces at work in the fleece.

In a previcus section -~ "Shedding and its relation to
toughness in the Plabeau Array" (pg.128), it was postulated that
at least two distinct forces were at work in the fleece and the
interaction between these forces was proposed as an explanation of
the fact that shedding in the weask Plateau Array may be restricted
whilé shedding in the Saddle Array may be very free (see page 131).
It is therefore necessary o éxplm'e the possibilities ot» this
postulation and to consider how far, in the light of the Plateau
Arreys, the recognition of such forces is possible,

The fagts of shedding which have a bearing on the possible
recognition of at least two forces at work in determining the archi-
tecture of the flecece have been stated previously, but in the light
of their importance in relation to the present diascussion these
facts are again considered, It was found that shedding in the
Plateau Array may be sumned up ass= "Shedding in tough Plateau
Arrays is always free and 1s usually extended into the Curly-tip
series but shedding in weak Plateau Arrays may or may not be free",
This "may or mey not" situation is aleo found in the Saddle Array
~ and same are remarksble for their freedom of shedding (see pg.133)
In thet there are distinet grounds for regarding a high grade Saddle
as a 'super-checked Plateau' this shedding calls for an explanation,

The problem thus resolves itself into: why, if the check
is sufficiently intense to prevent shedding almost completely and
dlso sufficient to give many Super-sickle B and even a few Sickles
in wesk Plateau Arrays, is the check not sufficient to g¥em prevent
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ghedding in Saddle Arrays which, from their very classification,
necessitate a more intense check? The explanation for this, ss

has been noted previously, is based on the mupposition of the
existence of two independent forces, These have been distinguished
by the terme "base", representing the potentislities of the animel,
and the Y“check" which is regarded as a limiting force superimposed
on the base,

_ ' The proposed interaction of these two forces to explain
the facts are:- With the free shedding Saddle Array this particular
combination consists of a weak base and a check which, &lthough
weak, dépresses the potentislities sufficiently to ceuse the array
to be a Saddle Array but insufficiently to prevent shedding, With
the free shedding weak Plateau the postulated combination is a
strong poventiality or base and a relatively wesk check, giving
both a lack of depression as regards macroscopic appearance and
freedam of shedding,

Although this explains the facts it is diffteult to ad-
vance this as an argument in favour of the existence of two inde= |
pendent forces acting in the development of the flesce of the sheep.}
There is also an apparent anomaly as regards this explanation of |
the free shedding Saddle in that it sppears that ahaddihg is less
sasily affected than mscroscopic appeax’anoo'which is contrary to
previous statements (see page 135)., This is not necessarily the
case, however, as it mey be postulated that the base le insufficient
to give a heavily medullated fibre exeept for a few fibres which
develop particularly early. This is ednittedly speculation and it
is possible that when the resl facts of the development of the '
fleece are better known, the shove explanation will be considerably
modir:led. i

The existence of these postulated forces obtains support
from the type of Plateau Array that has been termed the Ravine type.
These arrays are regarded as heving a potentiality for toughness, or
a strongly medullated base, but with a check superimposed on them
sufficient to give an apirecisble number of Super-sickle B end some
Sickle fibres, thus causing the arrey to be regarded as weak,

{4
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These arrays, despite this weakness do not have Halry-tip=Curly-tip f
fibres as weak as is ususl when large numbers of Super~sickle B
fibres sre present, These Curly-tip fibres resemble the Super-sickle
A fibres by baving very heavily medullsted tips snd grossly hairy
post natal regions., Thas it eppears that there is perheps extensive
'}.n parsllelism® but it 1c easler o think of a more general cause
in other words, a pre-natal check of a similar type to that occurr-
ing in the Ravine Array, 7These arrays have been shown by their
analyses to be definite Plateau. Also, the animals under éansider-
ation have been deemed, both from thelr ancestry and their progeny,
to carry the W factor, It is, therefore, considered that they lend
support to the contentlon that at least two factors are at work in
the fleece of the sheep -« the basey which in these animals must be
regarded as of definite Plateau intensity, and the check, which is
regarded as sufficiently spireciable to cause the potentialities 1
to be at least partially suppressed for a period, Examples of |
such arrays are =

Sheep 303. The original N~Type ram,
shed 157 33 1 0
pers, 0 47 23 numerous,

*Hote: Some of the sickle fibres are rather fine
with imperfect tip form,

This array is considered to bé a weak Plateau due to the
large number of Sickle fibres which are closely associated with 1
some Hairy-tip-Curly-tip fibres, There are, however, some Hairy- j
tip=Curly-tip fibres which are distinctly more chalky then these |
Sickle fibres,

A further array that is of importance in this respect
is that of sheep 979, & Saddle enimal appreoaching Ravine, and
Graded VI Ord, This enimal has the following array at the back |
position,
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H.H., B8,8.A, B.8,A~ 8,8,B, Sickles H,7,0,7,
shed 18 18 L 2 1 1 4
pers, 0 2 6 3 0 11 96

The Sickle fibres in this array have been termed finely
chalky and definitely finer than the Halry-tip-~Curly=tip fibvres,
There are also two of the Super-sickle B fibres which lmve a similar
scarcity of medullsatlon in post-natel reglons, These latter ave
virtually Sickle fibres with a l1ittle fine medullation in the neck
region, Despite the dbove, and also despite the presence of
unusual numbers of persisient Super-slckle A« and even persistent
Super-sickle A fibres the Hairy-tip-Curly-tip fibres are particul-
arly robust and four of these are shed normally. These fibres are
all definitely chalky after birih and, although medullation does ,
not extend into the Histeroirichs, it is apparent froan the medulla- ;
tion that does exist in these fibres that the potentislities for
medullation is high, Also, the Halo-hairs are of that type that is
assoclated with the tough Plateau Arraye and else they are relative-
iy numercus grading off into the Super-sickle A fibres, which |
classification includes three short iype :Ibres. Thus this array
is regarded as having a coarse base actéd on by a checking force
sufficiently strong to cause the array to be classified as Saddle
near Ravine,

It is notable that the above arrays depend en fibre type
relationship as Judged by macroscopic appearance for ils importance
in the present amalysis. However, in the light of shedding (see |
PE.133) which appears to be more easily affected by a check than is |
macroscopic appearance, it s hould be possible, if the ebove relation-
ship is real, to find a weak Plateau Array with shedding extended
into the Curly-tip fibres but with a leck of shedding in some
Super<sickle B together with the 'in Parallel' gickle fibres

persisting,
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Such an array is that of sheep 1239 and also sheep 1402.

H ., S.8.4A, 8.8.4= 85,8.B, 8. HJI.C.T. C.1.
Sheep 12%9 VI] Regarded as a medium Plateau:

shed, 48 13 19 0 0 39 3
pers, 0 (¢] 4] 2 0 0 320
Sheep 1402 VI!

shed., » 6 17 “ 1 5 -0
pers, 0 0 ¢ b 2 0 267

Pron these arrays it is spparent that shedding of some
Pibres hee been prevented while shedding is free in fibres appear-
ing later in the array with consequent lower potentislities
(de Meillere 18), It is therefore clear that the potentiallties
of the persistent pre-~Curly-tips have not come to full expression,
On these grounds it is considered that these enimals provide
evidence that at least two distinct factors play an important part
in the development of the fleece of the sheep,

That these two factors may vary independently is evidenced

by & further situdy of the Plateau Arrays, BSelected arrays are,
therefore, placed in order of freedom from checking effect on
shedding, Weak and medium arrays have been selected and since
shedding may or may not be free in wesk Plateau, these arrays are
not necessarily in order of toughness,

Sheep ¢ lo01x 1239 1308 1402 203,

HHs L L8 21 19 157
8.8.A. 7 13 10 R
8.5,4= L 19 2 17 ,
Super~sickles not
83.8,8,
classified,
shed 1 0 L 14
8.33. Bhl‘d» 33
pers, o 2 0 3 W7
pers,
Sickles
ghed 0 (¢} 1 1 1
PeErs, 0 0 l[. 2 25
H.7,0.T. '
shed 27 59 2 5 (¢}
pers. 2 - 0 0 nume rous*~somne

resemble §.8.
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From these arrayes 1t is apparent that there is 2 detinite |
gradation from those with shedding unchecked through those with |
some persistent Suyper-sickle Pibres $o those with no shedding in
the Helry=tip-Curly-tip fibres and considersble numbers of persist~
ent Super-sickles,

It is suggested that these arrays,; or at least those of 8 |
sheep 1017, 1239 and 1308, as judged by features such as Halo<hairs
and Super-sickle A £ibres, are of similar base and that the cheek |
has steadily become more intense along the series until in sheep
1308 a conglderable nmuibar of persistent Siekles are found, with a
rise after the check limited to but a few shed Hairy-tip-Curly-tip
fibres, In sheep 1402, despite the présence of a distinet check, |
sufficlent to give persistent Super-sickle B fibres, the potential- 1
itles are sufficient to gsive shed Helry-tlp~Curly~tip fibres. 1
Sheep 303 has been dealt with previously end is figured here to ‘

|

i

show the position of the type of erray where the check is sufficient
to prevent =11 shedding but docs not prevent some fibres late in |
the arrey from exhibiting at least more of their potentislities
then was possible for those flbres earller in the array, ,
Another notable feature of the sbove arrays is that it
is possible to postulate that the check acts on the base at varying |
sges apd that the length of time duving which the check 1s effect~
ive also veries, Thus in sheep 1239 the check is considered to be |
effective earller than in sheep 1308y where 1t appears@ins ibnt |
at the Super-sickle B stege of development to prevent shedding ;
bat of suffielent intensity later in the array to cause the forma=
tion of Sieckle fibres, It must be understood that the ebove ig
merely a discussion based on the effects of the cheek and thus the
base tends to be neglected. It is important to reslise that the
macroscopie differerces within and between arrays represent an
interaction between these two forces, either of which may shift,
It is; however, considered that the base can be regarded as a total
shift with the check scting thereon capable of verying in strength
time of onset and length,

|
!




168,

An important aspect of the shedding situation in pegard
to the recognition of the forces at work in the fleece is that in

Hon-Plateau Arrays the shed birthcoat fibres are apprecishly shorter

and less stout than those of the Flsteau Arrsay, This statement is
unsupported by measurements and is determmined on mecroscopic
judgement of post-natal rebustness, As has been séntad previously,
4%t 1s considered that this method of comparicon between fibres is
not greatly et error and considersble securscy has been ohbained
in the past with these spparently crude metheds, Thus it is that
the above may be taken &5 & statement of Dwit,

The implications of the sbove are lmportant in that they
involve the recognition of the fact that, slthough shedding in the
Plateau Array is perhaps frecr than in any other Array as to the
distance alongthe array to which sheeding mey extend, this freedom
of sheding of fibre types cannet be extended to include fibre
robustmess regerdlese of fibre type. Thus it 1s possible Tfop é
Super-sickle to shed nomally (page 30) in a non=Platean Array
although it is definitely less robust than a persistent Halry-tip-
Curly-tip fibre in a Flateau Array. This state of affairs required
an explanation and it is considered that the explenation lends
support to the recognition of the two factors postulated above,

It ie thought that the 'base' in these non~Plmteon
animals can be regarded as week, thus giving fibres of a less
vobuslt type. On thic weak hese 1ls superimposed a weak check which
is insufficient to produce shedding and therefore unlikely to ree
duce medullation, In this respect it is notable that sheep 612,
an animal with a Saddle Array at the back position and with very
free shedding (see pg. 134), has very little sign of the checking
foree in that "ths Curly-tip fibres which are closely essociated
with the Sickle fibres in macrdscopic appearance,

A line on the possibility of separating these two forces
in the fleece may be obtained from the s tudy of the robustness of
the Halo=hairs, In the Halo=hairs section (pg. 22 et seq ) it was
concluded that there was no regular differvence between the Halow
hairs in the different arrays, except that the Halo-hairs of same

|
‘
{
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Platesn Arrays rceaclied higher peaks of . robustness than those of |
any of the non~Plateau Arrays. It thus appears that as regards :
Hado=halr rebustnese there is litile ground for toe assumption ‘
of the sxistence of a significant, intrinsic difference in the |
basie potentialities between the Plateau and Saddle Arrays regarded i
as individual entlities, Rather doeos the study of the meecroscopiec
structre of the Halo=hairs lead one to the conclusion that the
check 1s the fundemental vecior, veriations in pobentialities within
the Plateausgaddle serdos, if they do occur, being of importence |
only et the extremitics of the series. J

The above gencrslisationis further substantiated when the ‘
Helowhoirs ave exmmined of the arveys festuved (see pg, 143 and
Appendix I) as examples ¢f wariations in arvay toughnmess. Distinet 1
differences wore found between the Halo-hnirs of these arrays but |
these dlfferences with the present knovledge of Halo-hair structure
. 44 nod appear ¢ have any parsllel with the variations in array
type, except that the arrays vecognised end figurved as exemples of
tough Mlateau Arrays, that is sheep 1238 and 1327, have the extm»%
1y coarse type of Halo-hair, Other arrays also contained a similar
Helo=hair type. These were sheep 1204 and 1404, the fomer a weak
Platesu, the latter a Seddie Array. The weakest H alo-hair types
wereifowad in the arraye of sheep 1278, & wealr Plateau, and 1307,
2 Saddle Arvrey with poor shedding, It thms gppears that 1f Halo=-

. hair robustness 1s a gulde 4o the potentialities of the anlual,
then ihe necessary corellary is that there arve wide differences
in the intensity of the pro=natal check with array types,

The problem thus Decomss the fixation of one variable,
that is either the check or the potentialities of the animal for
coarseness in the large birtheoat fibres other than Halo~hairs
which gppear to be ladpendent., It this respect it is notable that
Leslie (23) presented evidence that the abufsnce of Halo-hairs was
affected by altering the pre-natal envircmaent by luproving the
plane of nutrition of the ewe., This is an obvious complication in
the attribution of the importence in the separation of the above
varigbles by the study of the Halo~hairs,
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Two lambs, sheep 93.5 end 94,5, twins, born in the
season of 1538 that were very emall at birth, weighing only 7 1lbs.
9 ozs, end 6 lbs, 4 oxs, respeciively, were graded VI] and were
found on enalysis Lo be Plateau, are of interest in relation to
this enguliry. These laubs were weighed when 226 days 0ld and a
comparison betwesn ithese lambs and other N«type lambs of the same
yeer is made below, The comparison is in weight gain per day and
this nullifies the difficulty due o the fact that the' lamhs,
althohigh born during the same season, often have considerable
differences in their laabing dates which would be a large source
of orror when only & velatively short perind is being considered,

Ozs, 1‘

Wgt. gain per day of 20 Neiype lanbs over spprox. 230 days = 4.7
B ®mooww " shesp 9.5 over 226 days e b8

" " " " t " 93.5 " 226 days P 14-06

Thus 4t ie spmvent that these lambs grew normally after
birth despite the fact that they were remarkably small at birth,

A study of the Halo-hairs of these animasls is therefeore pertinent
to the exploration of the robustness of the Halo-hairs as & possible :
indicavion of the potentislities of the animsl,

The Halo~hairs of these animsls were similar to eeach
other snd 1t was clearly spparent that the prenstal portion was
unusually short and weak, while the posi-natal portion was of normal
length end robusiness, It is thervefore considered that these |
animals provide some evidence tha.t poor pre-natal conditions; pre-~
sumed to be partly responsible for their unusuvally small size at
birth,; can effect the expression of the Halo-halr robustness in
the we-natal portion of growth,

Thus it is apparent that the robustness of the Halo-hairs
in the light of our present 'mther cursory knowledge is not?relia‘blo

guide se to the petentialities of the sheep for fibre growth.

In the®PME 14 has been assumed that a difference in the
’otent«ia}.ities of an aninal, or the base on which the pre-natal
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check works, is & definite charscter, a charecter which is inherited
as a separate and distinet entity and ié capable of genetic veria~ |
tion, spperently wnirfivenced by these foctors affecting the pre- |
natal check, This is by no means & new conception as both Dry (19) (
and Gelpin (22) have drewn attentien 6 the pousibility of the |
exlstence of such verishles,

A further fact of iupeortence in regard to the exictence
of these two varisbles has been supplied by work on eweat glands
done by Miss Hefford at this College in 1931, Although this work
wae limited by ite nature te very smell mmbers of sheep, (four),
it 18 of great inportence asg 1t both pointe the way 16 & method of
resesvrch in the fleece of the sheep and throwe some light on the
presence of two indepsndent factors st work in determining the
architecture of the fleece, '

One of the sheep studied was E59, a very halry animal with
medullation extending inte the Histerotrichs, despite the fact that |
1t showed & very dcep snd prolonged Velley check, That this checking
force was of importance early in the array is svidenced by the fact |
that large ended,fine SicKles were found , That the ocheock was
effective over a considerable period iz evidenced by the presence
of fine Curly-tip fibres with a lengthy pre-natal surled region,

Also the fact that the check was of suficlent vigour to comsletely
prevent me@ullation in seme Sickles and early Cuvly-tip fibres,
despite the fact that the vigour of the animal for medullation was
sufficient to extend medullation throughout the Curly-tip series

to the Histerotriche, sugeeosts that the check was abnowmally severe,
The other animals were not exceptionsl ineither arrvey or medullation,
Two were Vnalley, one medullated, one fine, while the remnining array
was & Revine and is deseribed as'moderately heiry®,

In this work it was found that sweat pglands were associated
with pre~Curly-tip fibre follicles ond many Curly-tip follicles
but were never uaéeiatad with follicles contébming Histerotrichs,

In = gample from the back position of sheep 59, however, many
¢checked euﬂywt&p fibres,; and these the finest, elther lacked sweai
glends altogether or had sweat glands which were noticesbly small
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at sbout ten weeks, It thus appears, as Dry pointé out (19), that
the pre-natal check cen inhibit snd limit the growth of eweat glands,
Thus, although the birth check in this animal hes been sufficient
to cause a decreamse in size and even on occassion a complete loss
of awest glands, it ascted on & substrate that had sufficlent
potentielities to cause the Curly-tip fibres o be definltely
heavily mdﬂlatad. It is notable that there is & complete lgek
of preciplee in this array.

The failure of this animel tomalise ite potentieiities
is even clearer then the above would indicate when the other arrays
are deseribed, in that it is epparent that although the pre-natal
check has been insufficient to cause the loss of the sweat glaends,
the arrays are by no means as heavily pedullated as that of E.59,

¥urther work that mey heve a bLearing on the coucepiien
of the existence of at least two separate and spporenitly disiinet
independent variables is supplicd by Rudall (24) who found that i
epllation of portions of different animels, spparently similer in |
extent and type of medullation gave different responses in the
w«iullatien of the regencraied fibrec, These responses varded
within, es well as between, sheep, These results led him to cone 1
clude that, "by pulling out fibres an estimstion of the drive to-
wards bairiness may be chbalned frem the amounts of medulla in the
regenerated Lfibres", He therefore gppears to ithink thet the check-
ing ferce can effect the medulletion of the animal throughout lirfe,
The pros end cong of thic wlll net be discussed here and it is
considered sulficlent to note that Rudall, in attempiing to explore
difrerences between sheep in the basic medallation onwhich the
check acts, necessarily distinguwlehed betwsen the two forces, It
is of note that Rudsll's check appears 1o be rather a dlfferent
type of concept %o that dlscussed here but the ildea of the base
appears to be simllsr although apparently limited to Curly-tip
medullation,

It is therefore probable that the existence of at least
two independent basic factors in the zrehitecture of the fleecce is
e fact, In view of this 4%t is of interset to speculate that the
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basic ceauses of these two indpendent forces may hinge on the
factor in development which is already known to play a part in the
pre-natal check, thet is, variations in follicular concentration.
The explanation is that the basic potentialities are due to the
initiel concentration of the primary follicles while the check has,
of course, been shown by Galpin (22) to be due to variations in
later follicular development,

Thus to sum up, it is manifest that there are at least
two apparently independent factors at work in detemmining the
architecture of the fleece, Thus the array and array type which
the enimal exhibits is due to an interaction between these variables,
The possibilities of separating these varisbles has been briefly
discussed end the conclusion is that even such methods as are at
present available, present a large field for rese¢arch, a field
which 1t is of the utmost importance to explore in that it is a
further step towards the elucidation of the working of the genes,

At present our knowledge is so sketchy that it is
difficult to speculate and impossible to dogmatise, However, it
does appear that the toughest type of Plateau Array can be the
result of elther (assuming only two major factors are at work), a
very heavy potentiality and perhaps a variable but light check,
or on the other hand what may be termed an average potentiality
with a lack of presnatal check,
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BUNMMARY,.

An endeavour is made by the study of the Plateau Array to
throw some light on the physiology of development of the
fleece. The theory is advanced that two independently
variable forces, called the base and the check, are suffic~
ient to cause variations between and within arrays.

The facts of shedding in relation to array and array type
are briefly reviewed.

An explanation of the apparent anmlioa_ in the shedding
situation between Saddle end Plateau Arrays are explained
on the "two variable" theory,

The variations in shedding within those arrays classed as
weak Plateau arrays are discussed and explained on the
independently variable base and check theory,

Ravine type Plateau Arrays are figured and discussed,
Their development is explained on the wvariable base and
check mﬂryo

Evidence is presented to show that the check may vary in
time of onset as well as in length and intensity.

Shedding in relation to fibre size is discussed and the

fact that fibres persist in Plateau which would be sufficient-

1y robust to be shed if they occurred in other arrays is
explained on the varlaeble base and check theory,

From a discussion of Halo-~halir size in relation to array
it eppears that there is little ground for the assumption
of the existence of a significant intrinsie¢ difference in
the basic potentialities between Plateau and Saddle Arrays.

From a study of Halow~hair size in relation to toughness in
the Plateau Array series it is concluded that if Halo=hair
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