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INTROD UCTION. 

The original p ur pose of the precent thesis 

was to an s Ner t his q~e F ti o n: "To wha t exte nt i~ a 

britch o f hi5h halo-hair abundance a n indicator of the 

hon-kem p hairiness of t. he fleec e ? " It wa'"' assumed 

by ur. 1ry in the ligh t. of earlier observation ~ , that, 

on a britch ~ i t h very many halo-h~r E , th e l arge Curly 

Ti p fibre s would be ve r~ hairy , a nd th i P ha e p roved to 

be E O. Especia lly d i e we want to learn about the 

degree of hairiness on the part of t he fleece nea r to 

Lhe britch. The g ra die n t o ve r t he bo dy from the 

britch ·as also much in mind , a l l the more because t he 

bounda ry betwe en the a r ea on the britch with very ma-i y 

hal o ha ir e: nn<l. t he neighbour int;S region with f a r fe _, e r ~ttl.o 

hairf i f often abrup t. 

The a im o f the \ ork wa"' tha t ,i us t defin ed , 

but t he analy~i~ of t he samp l ec exs~ ine~ provi ded in­

format ion on a numbe r of other mat ter ~ , severa l of 

which may be tho ugh t more in te re c ti ng than the pro b-

lem propo s e d a t the o utset.. These va r i ou E re f ultE 

&re r e porte d in this thesis. 
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In carrying out this work it wae inevitab le 

that I ehoul d r e vie w th e fac t s a nd i dea s co Gtributed 

by earlier workers a t the J.rarsey Agricultural College. 

Their ~ ork ha s all pa esed throug h my mind . This 

little band of . orke r~, i t ha~ bee n po in ted ou t t o me, 

ha s never oeen large ana i t ha e alway c been isola ted. 

I have e n tered t his school of thought fro m Profe ~ sor 

Prawoche ncki' s De part me nt of the Univer ~ ity of ~raco N 

(Cra co w, Poland) and ha ve s o,ne t i mes found my self offe r­

i ng i n ter pretat ion s "' lterre tive t o t hose put forward 

at t he Massey Agri c ultural Gollege. 'l'hese i deas ha ve 

been welc o e a , a lt holl6h t hoce hol d i ng t he older vie ,s 

te l l me tha t they do not expec L to prove .• ro ng every 

ti me . 

Thi s will expla in ~ hy I have dea lt 'Ni t h my 

[ Ub ject br oadly and at come lengt h. Not only has t '-:e 

method of presentati on helped m, work ing ac u . intance 

with t he cla cs of f a c t a nd mode of t houg ht of my ne w 

as s ociAte s , bu t at the same time I have ~een encouraged 

dlo revie \ critically the conce p ti on '"' a bJ llt the fleece 

hich I have encountered in Ne w ~ealand . 
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Guided thoughtfu.lly by Dr. F .• ~ •• Dry, and his 

closest a ssocia te, Mr .J.A . Sutherland , who ~v ere kind 

enoug h to teac h me th e principles of ~ ibre Type Arrays , 

I was surpri se d to fi nd the sheep's birthcoat suc h a 

wondefful object f or a fundame nt s l s nudy of manifold 

aspects of wool. one may think t hat the b irthcoat 

is a "mi c roeosmos" of it"' own , and, i f Jne '1as a Euit ---able method of approa ch the birthc oa t - I am sure -

Nill turn out to be an indis pensable ob ~e ct fo r bio-

l og icc:.l studies. 
• 

Dr . J.Jry 's p i:i neer i ng <r, ork has lready furnished 

not only the conce pt of a pproach, t hiE being the ~ibre 

Type a r r ays , bu. t alsJ the m""terie l f or comp' ra t iv e study. 

This work and line of th ought ha ve ope ned up quite a n ew 

br anc h of bio logic· l s cience, hich c£ OP cr>l led ''Com-

pa ra ti ve anatomy of ~ ool " . Thi e new dic ci pline - I am 

co Lvince d - ~ ill open a l arge f i eld or i nves Ligati ons, 

wh ich will he l p to get f ar dee per unce rr:tanding J f rool, 

from the purely practical po int of vie ~ . l> lfo, it dll, 

to my mi nd , throw light upon s uch vivi d proble m~ as those 

of volds c hm i d ' ~ p~ysiological genetic s , a~ ~e l l a s the 

que s ti on of evol u ti on . Le t me pe permitted to g ive but 

one exa mp le. The pre-natal -c heck, as . e understand i t 

nJw, i s a force, wh ich mainly cause~ fib res at the head 
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of an array to be fi ne; e c a n distinguish at least 

three importan t propertie s offohe check, namely : 

(i) the outset, that i'"' the time when the pre-nata l 

check st rt s t') • ork; 

(ii) The inte nsity, thu.t i f. the tre ngth of >- he c heck, 

w he t he r i t i c: po e r f u l en? :ig h t o 

cause tm fibre to be Line t hroughout 

or in the n ee ~ regi on only, 

and finally, 

(iii) The exte ns ion of t he c heck, t ha t is, ho w f a r it 

exte nds in the Curly-Tip Group. 

The pre- nat a l c heck i ~ the r erult o f t he ·~ ork of ge ne s . 

1' h i ~ ork we can 11eaL1re ve r y a cc u. ra te l y . ..tror ins t a nee, 

{. In Valley arra.., s the out set can be me as .ire d by the numbe r 

of halo-hairs a nd S llper s ickle A f i bres, the in ten s ity by 

number of fine ickle fibr es end t he ex t ension by n~mber 

of c hecked curly-t ip fi b re s . .e cPn , fu r t hermo re, ex-

pre s s the mea sureme nt a c: a pe ccentage of cer tn i n fi b re 

typer, t h i E' be i ng deci dedly more a vantage ou i: a nd proba b l y 

G- more accurate , t han ar b itrary t erm~ use d i o Goldschmidt' s 

nv e stigia l" ca"' e i n ~r ') so phi la . lit see ms to me t hat t he 

work of ge n" s c ausing "ve s t i g i G. 111 i n Lr :le o phi la, is very 
7 

<:; i mi l a r to the wo rk of gene s c au.~i ng t he pre -na t a 1 c heck j 

in the oir thcoa ti. 
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I have dealt t o some extent with the quest ion 

of the ev olllt ion of Lhe flee ce in the Tew Zealand. Romney 

bre e d . 'l'he m~ t erial for thi~ pc. rt of my thesi i::: has 

been gro- ing Qurin5 the c our Ee of my inve~tigation, 1hk h 

i nc. ee d had n:)Lhing to do \ith the pr oblem of th e evoluti :m 

of the fleece and therefore I could hardly 1e a c cus e d of 

"having an ey e seeing . hat the eye 1001.cs for". Indeed, 

it wa~ too great a te mptation no t to use data o btained 

in the course of the . re~en inve""tigatiJn in an atte~pt 

to outline the ay l . hich the evolution of the flee ce 

has probably t aken pla ce . 

The ~tudy of evolutionary proces ~ e s requires 

evidence from three ~oir ces: Pa le ontolJgi caJ , embryo -

105ical , and 6 eneti cal. 'l'hese S..>.ir ces are c.is c rnsed in 

my the~is, using perhap~ different word ing. In p8~si~g , 

we may add, that by embryology of ool, L mea n t the 

developmental changes aE noted in the prenatal par t of 

a staple . It i s fe lt , ho ever, ha t c:.n exQlanati on muc-t 

be g iven aE t o the firi::: source. Dr~'s Exper i mental 

sheep co uld hardly c laim to be paleontological examples. 

Nevertheless, I feel at ease t) s ay that a~ fc:::r as paleo.a­

tology serveE ~c a F0urce of evi dence of evolutionary 

ch anges , ~ry's 1 xper imental flock may be regarde d as a 

2ource of phylogeneti cal evidenc e of th~ ev)lution of he 

fle ece, provi ded, however, that bQ one . ill ag ree tJ regard 
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the Merino wool (being generally of lain array) as tt-e 

most evolved ~001 - th&t i , the most removed from the 

~ild ~he a p 's c oat, ana on the other hand, the mixed 

woolled !=:heep lBlackface, ..t'olish Cakiel, J-ty pe - being 

probably at least of Plateau array} ae the la t evolved 

wool, that is, not too far removed from the wild coat. 

This Jr ing so, ~e can claim to be in a very fo~t~na~e 

position to have the 1 pa leontologi cal" evi dence not in 

the form of f.)"E ils, bllt in the form of live ~heep. 

b~ to me, I ha ve had the opportunity to 5e' acquainted 

with ~oli sh mixed woolle d ~ heep ac well a!': Merinos. The 

g a p between them was too broa d to bridge. The briage, 

ho t~ever, i '" to be fol10d in Dry'::: Experirnent::.. l flock. 

Inde e d , it 1iar worthwhile to sail save.Bl ~eas, at lea i? t, 

to find thf> '' lost IT links in the c ha in ·of the fle e ce's 

evolut ion. Ye t , although my ne ··. home is remote from 

Central .i!:urope, i L is intere sting tD ha ve it pointe d ::>Ut 

to me that the work in Which l have drnme to take part 

has roots i n Vienna, in Told 1 s f ibre Lypes, and in m­

sterdam, in de ~eijere' fundan-:ntal~ of hair ar r angement 

and developme n t. I am told, besides, that he voyage 

from "'!i'urope should have been made by the 9ape, ·here 

Dllerde n '~ "b ir t h thinning 11 ~oreshadowed the pre-natal 

check. 
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My philoEophy, it i s hinted t o me, occa sionally 

showE signs of running ahead. of my factr. 'i'hi.. .. , if it 

be true, if deeme d a mer ~ t in the department where l work, 

provi ded one oe a"are of the free rein g iv en to i mag ina­

ti )Il. 

I t is a source of pri d. e rat her t han s hame in 

t hi s de pa rtme nt tha t a paper rn ce submitte a to ProfesC>or 

'.IT. 3 •• Ha ldane in his capacity of Ed itor of "The Journal 

of Uenetics" was refuse d on the score of be ing t oo sp ecu­

l ati ve. 

~peculation i s valued he re for t wo quite dif-

ferent rea~on~. In the f iret pla ce ) fl pre s e nt knowle dge 

the surest scoring sho ts in lives to ck bree d i ng - one 

natura lly thinks of proge ny te sting - a re apt t o be clum0 y. 

Deeper unlereta ndi.ng may make defter str oke s possllble, a nd 

this under stan ding will be gained on ly thro~gh lively 

i mag ina t i on. 

Speculation i s a l so welcomed because adventurous 

thinking i s e s senti a l if our ma te r i 2 l i s to yield some con-

tribution to fundament n l ge rn tic E. 'hen i ndeed one reflec t s 

how villing to speculate ab ut evolution comparative 

morphologiEts have been on les~ exp lored mater i~ l, thie 

provides our j ustifi cation. '1' o be ~ ur e , t he v a 1 ue of 



/ 

-8-

such phylogenetic '"'peculation has ce en called into aue f:"' tion 

by Bateson hi mfelf. Yet ~ha tever a pa leontologis t can 

show cause to believe ha s taken place, it ir the businer s 

of ' he geneticist to d iscover the ge netic r ri ncipleQ therein 

in volve d , and it i ~ a very s imilar s ort of thing tha t is be i ng 

attempte d i th the ma nifold va ri a tionc revealed in t he coat 

of the "'hee p. 

The importanc e of t he pas toral ina u~ try at t r a c t ed 

At te nt i on to ool rese ~ rch. Hence the i nt ensive study of 

the fibre typeQ of the Romney coa t and their development . 

Once th i s i nve st i gat ion wa'"' well lau nche d , the conviction 

came to prevail Lhat th is cl ass of f a cts, ~erving a a 

ba i s for t he plannin~ a nd in t er pt e tation of expe rimen t a l 

bree d L ig , WJ uld oe of val ue to pure genet ics. That this 

is not an unrea Qonable probab i l ity ,as pointe d Ju t before, 

is apparent in t his the s is. 

At t he end of th i s i nt roduction, I feel it is 

my duty t o apologise for having written this thesms in 

very poor Eng lish. In s pite of having ~tarted to learn 

Eng li Qh be fore be ing t a ught 11 ha ir- Qpli tt i ngn i t haQ turned 

ou t that I m a f a r poorer linguist than a "hair-r p1it te r n. 

I hope i nd ulge nce ~ ill be g r ante d me all t he more , if one 

is not apt to lay " •••••.•. blame on t. be pe t r-tree for not 

bea ring plums" . (Alain). 

---- oOo ----



SECTIJN I. 

I. MA'J: -RIAL AND t:ETHJDS . 

This thesis is based on a study Jf the birth­

coats of Homney lambs, born in ury 1 s Experimental stock, 

in 1 b • This flock has already been d e~cribed by Dry 

ana hi co-NJrkers (25,46) but Fi nce Secti Jn V de a ls with 

the evoL.iti on of the Lleece of the Ne w .t.ealand i.•omney it 

iE considered nece~sary to describe some of the character-

iEtics of tte fl ck. .<ilthollgh no attempt wi 11 be mad e 

to g ive a fulJ ::· urvey, ce rtain po ints whi c h are oi great 

importance in connection Nith the evolution of the fJe ece 

~ ill be 0 treEeed. 

1. Dry's Experimental riomney hPep. 

Dry, in his recent .ork at assey ..Agricultural College hac:: 

been co _cerne d with the gene tic s Jf hem p BE vell as Nith 

the genetics of •. ool. He hai:: :reen a ole to build up a stock 

of pedigreed New uea la nd homney, with c oat very dif fe rent 

from typictil tiomney hool . 

The foundati on animalE of this exper i mental flock, 

c ollecte d in 1°29 , were either cull Romney Etuds or tiom­

ney flock ehee p f r o:n sttid flockc. The same app lies to 

the feN anima lf i n tro duce d later. In vie ·JY of 

t hi E, anyone wh o has been Norking with a 
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primitive wool bree d of $ hee ~ , such a s native shee p 
/ 

of Poland , would oe g r eatly <urprise d , as I wa e , t o 

d i t: cove r wi t hin suc h a stock a full r ange of ¥.b ol 

ty pes , d i f f e r i ng i n t he a mount of ha iri n e sr , i t e x-

t e n e i on along the length of the sta ple , the finenes s 

of t he c rimp and i n o ther flee ce c ha ra c te ris tic ~ , 

whi c h will be de scri be d in due c ourse. 

Le t us t a ke a simple e xample i n orde r t o 

i llustrate the comparl on be t ween some of the ani mals 

of Dr y ' E flock and t he primi tive s he ep jus t me ntione d. 

Acco r d i ng to Kac zko wski (32) , and Prawoc he nski (40) 

,/" t he Polish moun t ?. in sheep of Pkie l is re ga rded a s a 

ty pi ca l exr. mple of a primi ti ve s hee p in hi c h the 

c oa t c on si "' t~:/of t wo main type s : (i) the outer c oa t, 

an d ( i i) t he i nner c oa t . 'l'he 1'orme r consistE' of 

to a iff erent type s o l' f i bres (1) tho~e very hai r y 

or" c haiky " throug hout their l e ngth , r i g i d , s traig ht , 

l ong f i bre s , and ( ii ) a mo u i f i cation o f the se giv i ng 

le s r ha iry an d Eho rter rr transi t i::>n f i bresn . The 

i nne r c oat c ons i sts of f i ne short ~; oo l and is often 

cal 1 ed th e down. Almo s t exa c tly a na l ogous t ype s 

are t o be f ound in the Dry f l ock and ~e can ad opt 

hi E: terminology to de E: c ri be the primit ive f l eece . 

Thus the se mo st ha iry and c ha lky out e r c oat f i ores 

a r e no doubt large ly Ha i ry - t i p-c lll'ly - t i p f i bres, 
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the "transition fibres" are curly-tip fibres, while 

the C0wn comprises histerotrichs. very little, if 

any, work has been done on the· he· ding of fibres in 

the .t:'olish t; akiel f l eece, and therefor"' tbe compari E" on 

cannnt be extended to t he pre-curly-tip-fibre g fou p. 

The latter, however, and especially halo-hairs could 

be linked up with certa in shed fibres of the ~ cotch 

Blackfaces l34) and of wild sheep (10). 

Returning now to the Exper imental Homney 

~heep, we found that they may be roughly divided (46) 
,...? 
, into t·Jo ·group , N-type and -on-N-typ e (17). 

2. N-T.Y pe 

Within th.ic: group all the intermed.iateFexist, but as 

a rule the ~ -ty pe iE ll5, 46) Grade VIJ Nith ?lateau 

a rray over the large part of the body. In other 

wora.s, the •1-type lambs have the coarsest birth-coat. 

But there are considerable variations in the coarse-

noss, some ~-type being as coarse, or coarser than 

bhe ~olish Cakiel. In this comparison is included 

the very primitive type of Polieh 1,;a_"\ciel, ca lled by 

Prawochenski 's ~choo 1 "KOZIARA", which i E par ti cu-

larly co a rse and primitive. It would be difficult 

to find any coa rEer long-woolled fleece among domestic 

sheep. Lamb l'l o. 74 VI! (N-type) of j,,ry's experi -
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mental Romney shee p is the mos t striking example 

of this in th8t samples of wool would be cla ssed 

i mmedia tel;y as "Koziararr by one accusto med to 

that breed. So far N-types like ro . 74 are rather 

except iona 1. They Jccupy very we ll the extreme 

wing of t he ' -type group, which, in t.ir n, links 

up with Jther long-woolled breeds of s heep sit ated 

lower on tre ladde r of the evolution of the Lleece. 

3. Non-?T-Type 

Within Non-N-ty pe animals, again ~ 11 intermediates 

occur. U.rad ing of Halo-Hair~ t l3) r anged from VI 

dJ\',O to I. In the "' -type there is on ly ~ne array 

to be found., namely Pla teall to r near-Fla tea u). ln 

Non-N-type lamb~ all o t hers , including P lateau t on 

some regiJns) exi~t. It would not be feasible to 

draw a line of demarcation be tween the r' on-N-ty pe 

gro..lp of vry 'f' experirre ntal Homneys anc.. other New 

Zealand Romney~ to be found in normal f lJcks. 'l' here 

are great variatinlf' within this g:i:oup and the ex­

treme Nind can be linked ip 1ith the be~t Romney 

stud Eheep. 



1rig, 1 

l''ig. 2 
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Thus we can say that tha n~s to Dry' r saccese­

ful attempts t o build up a ~toc k of~ breed, in wh ic h 

it wa s poss i ble to find ~ ut all the d ivergence in plus 

a nd minus directi ons , from the com non type. puts us in 

the pof it io n to Etlldy no t only t he d ifferent propert ie £ 

of the birth-coat, but also the p rog ressive e volution 

of the birthco at of t he Homney . 

4 • C o v e r i ng. 

In order to prote c t the britch ag&inst the influence 

of eather it was nece ssary to a l ter t~e coverF ad-

vised an described by ury (15). 'fhe ee cover ::: are 

eho~n in ~igs . 1 anc 2. Be s i d.e s s uc h c o v e r s , i t 

wae co nsidered aa~i sable to tie t hreads around the 

staples at t he Ptanda rd poP i tion~ . 

5. Sampli ng PositionE. 

There ere six sampling poF it ilnE , e.g .: 

(i) Britch, immedi '1 tely pofterior to the ('t ifle 

joint and mid - way acroee the thigh . 

(ii) Half Hritch , half hay between (i) anu (iii}. 

(iii) Rumpi On the mid-dorsal line, halfway bet 1. een 

the rtandard ba ck pos i tion and tail set ­

ting . 

{iv) Side On the righ t r-ide at the diftal end of 
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tb. laEt rib. 

On the mid-dorsal li ne , level with t he 

laE t rib. 

(vi) 'Nithers,On the mid-dorsal line le vel with the 

fifth rib. 

6. Sampling Time 

Samples were t aken in the last week of anuary and the 

fir ... t ~~eek of February 1940. The lambs were from 148-

181 days ola, the mean being 168 days. 

7.Laborator~ Equipment 

The e <: ui pm en t laboratory for sorting of fibres is very 

~imple (46) and conEistE of a table covered with black 

velvet, t~o pairs of sharp pointed t•eezers to grip 

Eingle fibre s , a micro~cope elide and a cover slip with 

a drop of benzol. This enables us to check with suf­

ficient certainty whe t her s ome part of a f i bre is medfil. 

lated or not. Sometimes, ac when stu ying the 

shedding sitQation, it ic ne ce ssary to make a minute 

study an for this purpose a micro scope is used. 

Fur ther, it i s desirab le to have a ben~ol tray (23) 

and benzol in order to a~cert & in the general arrange-
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ment of hairiness throughout the sample. 

Although the equipment and the procedure is very 

simple, the conc l usions to be arawn from them are often 

very complicate d . Some six monthE were occupied in 
i 

grasping all the detale of lhe different feature s of 
I' 

the ·various arrays and dllring this time 136 arrays from 

41 sheep vv e re analysed. 

A 1.1art of the se sample~, taken at three 

samp~ing times (October, February, Shearing time) 

belonge d to ur . ~ry'~ sbored mate ria l and were kindly 

pl.ace d b;y him at my disposal. The re ~ ults of this 

work are not included in thiP the Eis , but it will, 

on occasijn , be ne ce s~ a ry to recall tome of the main 

features of these arrays. 

I am grateful to Dr.F. w. JJry and to .Mr. 

J . A . Su the r 1 and f o r o pp o rt uni t., i e s for d i ~ c · s r:: i ng the 

@o~t interesting of t he arrayE fOU uG anc for their 

kindnes s in checkin5 variou~ featureE of the arrays . 

8. Measurement. 

The length of fibres was measured by means of a black 

ruler. The two endE Jf t he fibre were g ripped by two 

pairE' of tweezer£ and Etre tc hed ou t unt i l the cre s t s 

oft.he c rimps were r::t r a,ightened . Thi ... method as con-
L I ' I 

"d ' d - . bl t .(... I I ~1 ere more aeE-1ra _e/\ han th.e one u.s e d by t he .t':JliE'h 

Vo J 1 I nc ti tu. t e . 
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9 . Dy ein& 

Four la mbE (N-type and Non- N-type) were dy ed im-

mediately after b ir th i n order to a[certain 

(i) t he ge nera l arrangement of pre - na t al fibres; 

(ii) t he developmen tal cycle of poEt - natal fibres 

(hiEterotrichs); and 

(iii)shedding and Euccessi on . 

On the advice of Mr. R. Natere, of this 

College, two dyeetuff e were uEed -

(i) Picric a c id (yellow) 
(ii) Carbol Fuchsin (pink). 

10. Dyeing the Sheath of ~he d FibreQ . 

It wac found tha t Orange G very rapidly dyes the 

sheaths of shed fibrec , leavin6 the fibre unco loured . 

The ~roce d ure iE Limp le ana corr ist~ merely of plung­

ing t he shed e nd in cold orange G for 5-8 seconds . 

11. Benzo l Test . 

All sample E ~ ere te~ted by t he Fleece Te~ting De part-

men t, Ufing the photoelectric ap pa rat i e descr i be d by 

McMahon {35) . 
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12. Tatooing. 

At the fuggestion of Dr . ~~ cMahon , four lambs (N-type 

and Non-N-type) were tatooed a fe w day8 after birth, 

in order to ascertain the behaviJur of fk in expan­

~ ion in accor da nce with the growth of the oody, 

e~ pe cial ly on the hind qllar ~er8. It is hoped to 

pllbliqh jointly else where the result of thi~ pre-

liminary investigation. For the present it is 

sufficient to mention that 9 well-defined poi nts 

on the skin were .a tooed and \.he n the laEt ob~er­

vations were made on lambs at about ~ix monthE , no 

a pprecia ble E"hift ing of l he Ekin >''Ii th reference t.o 

the skeleton, could be noted. 
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II. FIBRE TYPES AiD FI BRE TYPE ARRAYS. 

1. Introduction. 

Dry discovere a a number of fibrd types in 

the birthc oa t of the Romney. There a~e more or 

l ess closely r elated to one another, the type s d iffe r-

ing in certain c haracter E. Thu~ there i s suf ' icient 

difference to distinguish the fibre types and also 

there is E~fiicient similarity to chow the relation-

s hi p betwe e n those types. In otaer wo rd s, there is a 

transit iona l series of fibres ea£y to diEtingQish from 

each other. In some lam bE the recogni tion of the~e 

fibre typef-' is not difficult while in others consi der-

able difficult ie s are enc >untered . The 0 e diffic ulties 

are due to t he existence of intermediate f i bres and 

therefore it is mu ch better to regard a given fibr e 

type a s a series oi fi~res linkea with prece di ng and 

subsequent type s . It must, howe ver, be empha sised, 
in 

that/the rna~or ity Jf lambs under investigation the 

d.if ferent types have, with prr.ctice, been clearly 

c i stinguishable . 
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Furthermore, ur , Dr y found d i f f e r ence s i n the 

n umbe r of fi bre types present. In s ome earnples cer tain 

types ~ere not f o llnd while in others they we re a bu.ad an t. 

On t he oasiE of "presence an a aoEenc e" of a given type, 

he i::uc c eede d in arr~ nging t.hese fibre t ,ype!.:' into arr ay s 

a.,d t hut he laid the f'oundf ti on. of a ne '" branch of woo 1 

~oology ~hich mi ght be ter~Pd "c omparative ~ natomy of 

wool" . 

2. Fib r e Types 

The type& of fibre E founG in the birthcoat of 

Romneys might be divided i n. to three ma;:>r gro11ps 

(i) Pre C.T. Group (Pre-Curly-Tip ~roup ) 
( i i) C.T. Group (Curly-tip g roup) 
(iii) i'ost C. T.Group (Po~t Cu.r ly -tip grou.p) 

(i) Pre C.T.Group 

consists of {a) Su b-ha lo-hairs 
( b} -Ha lo hairs 
( c ) s. s.A. (Sllper Sickle .A) 
( d} 0 . S . A' ( S .1.pe r S i c kle ! ') 
( e ) s . s .B. tSupe r Sickle B) 
( f) Sk. ( Sickle fibres) 

FibreE cornpriei.ng thi s group have one c ommon trait, 

e . g. , the f a l ea ted tip . This s ickle- l ike tip is 

better market in super s ickle 3nd s i ckle series than 

in the remrining ·ty peF o f Lh iE group. 'l'hese fibre-" 
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may be she d or persistent. As ~ rule Baby ha ir s 

and halo-ha irs are all shed . All of them may be 

c h& lky. S$S. B. and ~k. may be ei t her c ha lky or 

fine. Other details of thiE group will be d is -

c ..if"sed l a ter. 

(ii) Curly Tip - Grod_Q. 

consicts of (a) H.T.C.~. (Hairy- tip-curly- tip 
fibres) 

(b) C.T. (Curly-tip fibres) 

Roughly spe aking , the r e is only one point in ~· hich 

H.T.C.T. dif ere from C.T., namely the flnene sE of 

the tip. If the tip i s not medlllla te d it ic fine 

and the fibre belongs to C.T . series p rovide d that 

the tip i ~ c tir led . 

In my mnteri a l H.T.C. T . is u~ually chr lky 

throughJ ut Lhe post- nat ... l re ~ion, right to the cut 

butt of the samp le. 

C. T . may be 

(a) Chalky thro ghou t 

(b) Fine throu6 hout 

(c) Chalky in the cirtal po r·t ion and 

f iue in the proxi ma 1 part. 
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{iii) PoEt Curly-Ti p ~ro up 

c oncists enti r ely of HiEterotrichs - thrt i[ , tho~e 

f i ne fibre s whi c h start to pierce the ~kin of a 

lamb a f te r bi f th but hhich are not eac ce sEorE of 

E he d. f i b re s. 

3 . The Fib r e Type Arrays . 

The arrayr in or de r f r om the l eeQt to the moQt c heck e d are 

Pla teau 
S'?.dd le 
Ravine 
Va : l ey 
.Pl a i n . 

The re are tAo further array , name ly All- i n an~ EE cPr pment . 

This latter ac recog~ised and definea by Galpin (250 . 

These two array.., are very r <-irc and as they a re confined t o 

t h e poll and u:=tck reg1. ).Ch t 11ey may be net:Sle c ted . 

"Plateau: 

fl c·ad.d le 

Sithc r land (46) dcfirted theFe arra 1 ~ a~ fo llows: 

An arr·.y in .vhich here is a co:nplete , or 

almoEt complete leek or Fickle fibre. , th t 

i~ , those fibres which ~•e their mac ro~copi c 

appe~rance to a aiEtinct c he ck a r e abQe nt." 

1:1n arrr-y in .. hich chalky ri cicle fibr e [ are 

found but in hich there ie A c1mp l ete or 
n 

almost complete lack of Fickle fibres f ime 
after bi rth . 11 
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An associ a tion of f ibre~ in which fine sickaes 

but no checked curly-tip fibreE are found." 

An arr2y in which the pre-na t a 1 check hat: 1een 

of ~uffi cien l intencity and duration to give 

fine fickle-fibre~ and checked curly-ti p fibrer. 

These la tter are followed4 a ter in the erray by 

curly-tip fibre r that a r e d~finitely more 

robust.". 

An array in ~h ich there i E little or no incre~se 

in coa rse nes e fr om the fine si ckle fibres to the 

c 1.irly tip fibres. 11 

From the a oove def i ni ti ;)DE it i s E pp&ren t that : 

{l) Tbe Elateau , caddle and Rav ine arrays are defihe d by a 

lack of tl partic.ilar t_ype of fibre. 

This is a E ome~hat nega tive aefinl tton , ne~erthe­

le [ i L suitF its purpo ~ e very ~ell . Th ie app lies 

pa rticularly to the Plate ~ u array i n wh ic h the l a ck 

of c hecke d fibret i ~ the mo t Etriki ng fe ture . 

( 2) Enc) array, except Plate~u, hae ite key t ype. In 

Sadcle ar r 8y the key ty pe iE c h[ lky sickle-fib res 

while in the Rtvine arr "y the fine Ei ckle -fi bref , 

and in the Vu lley arrry the checked CQrly-tip f ib re s , 

':. re the key typeE re spe ctively. 
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(3) There a re qualitative difference s be twe e n 

arrays , e.g . 

Saddle array hac:: ~i ckle-fibres, whe rea s P la~eau 

array is lacking in this type, ~he uavine array 

has sickle f ibre~, but no fine Li ckle f i bres 

exist in Saddle or in flateeu array • The 

Valley arr~y ha~ both fine 'ickle fihre~ and 

checked durly-tip fibrec::, wbereas fl:)ne of the 

pre cedin~ arraye haQ them both , Only the 

Plain array doe~ not diffe r qualitatively 

from the Valley a rray ana t~erefore one may 

re6: rd the rla in array a~ a ~uper -fine Valley 

arrciy . 

(4) There are quanti~~tive differences with in e ~ ch 

arr&y, e.g. One Valley array may d i ffer from 

another ap to the numoer ot checke d cur ly-t i ps; 

The ?lain arr&y differ~ from the 1a1 ley array 

ar to the numbe r of peak curly-tip fibres; the 

Ravine arrays mry differ fro~ each other a8 to 

the nllmber of fine ant.. c ht:::lky cickle-fibre s, etc. 

(5) The classifica ti n of theee arrayF depends 

c h i e ly upon the pre -na ta 1 de ve lopme n t of the 
(./14 

fibref , although the po:::t-natal ca reer of ine1i- ,....-
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~dual fibres plays an import a nt part in de ter ­

mining the ar ray, e.g. if within a EerieE of 

si ck le f ibre E n one of t hem is fine in t•e pof~ 

11 ! tal re g i ~n the arr ay ca nnot be clas r ified a~ 

more dcpreEse d th-n ~Bddle. 

l6) The re-cur ly- ti p group and perhaps to a lef cc r 

extent the ~urly-tip grou p i of decisive i mpo r­

t ance in the claEsifica tion of the array s ; 

whereas the po~t-curly-tip group tH i sterot ric hsJ 

is l ef t ou t of a cc oun t en tire ly. 
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III. FI BRE 11.'YPES 'N DIFFERENT BODY a i;;GI :)rfS . 

A. PRE -CuRLY-TIP GROUP 

l. Sub-Halo-hairs . 

Dr y (16) de~cribed Sub-halo-hair~ as "fibres ~hich 

grow for a short time af t er birth , but are much fhorter 

t han hale -hairs, and ~horter , too, than Fuper - sickle-

fibre~ anG. c ickle fibres" . 

~ ub-halo -ha ir~ were fJund in thre e lambs in 

the Pla taau arrF..y on the br i tch, thollgh one odd sub-

ha lo-hair was follnd on the rump in the Rt-ivine array . 

Here, perhaps, ar_e included oaby halo - hairf, fibres 

li~e sub - halo -haii r~, b~t finishing their growth before 

bi.rth. 

TABLE I. 
!>e r c en tage 

No . of Array<'" Percentage of pre -
Lamb . f To tal curly-tip 

fi brc s groups 

27 Plateau 0.6 6.6 
46 Plateall 0.4 5.6 
76 Plateau 0.6 1.3 

The above ?able .. how._ tha t t he percentage of 

Sub-He lo-hairs is negl i gible in an~ materi a l wh ich I 

have exam i ned . 
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2. Balo- Hairs. 

These fibre~ ha ve been de scribed by Dry {13) 

as nHsiry throUcSh0llt and pro jecting abov e the re st of 

the coat at bir t h but completing their growth at a bo ut 

reve~ or eight week~ and almo t invariably shea ding dur-

i ng the next fe~. week8 11
• Galpin (26), studying th~ pre -

natal de velopmen t of the Romney bi rt hcoat, has found that 

the firrt fibres pierc ing thefskin are h<. lo-t.tair"' . Suther-

land ( 4 6) in his vc ry minute C' tudy of the platea u array 

on the ba ck and other regi -Jnc, bro.igh t to ligh t many de-

t ai l s of bir thco'"t fibreE:, hence it i ~ not nece c·e ar,y to 

r epe a t once more ~hat has already been escribed. The re-

fore we ~ ill co nf ino the ues cripti~n of fibre typer to the 

/ (a) Halo-hair ~ hape 

/' 
7, The shape vs ries from animal to animal and from one 

re g i on to another, and even within a sample . In 

VIl lamb ~ , halo-hairt are not pro Jec ting abov e the 

surfa ce of' the b i rthc oa t, hut he; los are bound to -

getner ~ith super Eickle fibres in or~ad curls. 

ln thi._ ca2e theJI iJ Of.:"'"en the f,8me "'f1ape as the 

C'lrlE, namely broad B nrt round ti pc-. In lower 
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gradings than VIJ the shape of the halo-haire on the 

bri tch tends to be straight, .'lherea~ on other re tc, i::rns 

it tend~ to be rounded. It seems that the Ehape of 

these fibre~ cepend~ upon tne co~ rEenes~ of the di~-

tal port.ion of the fibre. If the tip is heavily 

chalky the shape is more or less roLind, otherwise 

i t i ~ s tra igh t. 

(b)Halo-hair .Length. 

The longest halo-hairE were found on the brltch. 

~ometimes the differen ce s in length are striking, 

but ~ometime~ the length of hal)-hairE on the 

britch is the s·-.me as on other regions. This is 

.r rticu. larly true in the _1 -type group Fo .74,VU 

lN-ty pe/ has very lone halo-hair fibres in all s ix 

regi0 n~. Vhen halo-hairs on the britch are com-

pared" ith onec:: on the half-britch, the latter s eem 

to be longer, but thi d iffe rence is of no signi ­

ficance. 

U<>unlly, H::do - hairs are longer than all othe· 

fibres w hie h c Dn ~t, i tute the bulk of the b ir thcoa t. 

This is the ru.le in the more checked rra,yi-..- . In 

arrayf? that arc very little depre::: eG. or .. 10t at all, 

li '<e l'lateau or rn~rr-.Pln teat;.., t 1e ler,gth differe 1ces 

are 1ot clear ly m0 rked . 
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Let uE illue trate thic view with t wo examples: 

No. of I.amb: 884 -

Britch Saddle Array. 

Leng th f ib1 es in cm. 

Halohairs 
Super sickle !. 
Super Sickle A ' 
Super sickle B 
Sickle 
Curly ti p 

No . of Lamb: 1320 

Britch - Pla teau 

Ha lo~ha irs 
Super fi ckle A 
Hairy - t i p - c urly - ti p 
Curly- tip 

v 

l Samp le 31. 10 . 1 93 1) 

12-9 
10:-6 
10 -6 

9 
9-7 
9- 6 

11- si 
10- 8 
1) ~ 8 

6-2 

Thus it i~ apparent thr t i !1 lest' c hecked arr ay s 

~ ome overlap9ine in the length of fi bres occur ~. 

{c) Hal J- hair voarseness: 

'ithin the :I -ty:Je Uroup (VI!) there are no clea r 

d ifference s in the coarsene fs of halo-hai r s on d ifferent 

ree:;i:rns of the bocy , but in the fon - N- 11.'ype group the 

co nrEencsE of ha lo-hairs varie f a go od deel . Us ually 

on the britch, halo- hairr ~ere found coar8er than on the 

other regi ons of the body . vYhe t hcr the.: e d iffere nc e s 1 

- I~ 

f 

\ 
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are due to the body regions or to the different arrays 

it is difficult to state. 

The coa rsene~s of o hal)-hair i~ not al~ays 

In some halo-haire, no 

ma tter wb.e:re they come from, the proximal por t. ion is 

much co r. rser, • hereas the part of the d i~ta l portion 

which in super-eickle s and r ic k le fitre E is er: lled the 

"neck" i s lcsP medullated. 

In Plateau, there i~ no marked dif ferenc e 
),,. 

in co e r f: eness bet ~ee n l.(alo-hairs alC1 other chalky 

fib :re E . ~~om timec, i ndeed, 4c: iry - t ip-curlj· -t i :p 

fibres look coarser t han h a lo- ~0 1 r ~ in the post -

(d) Halo-hair &bundanc e on the same 
ooaygregi~n of differen t lam~ 

For the present · nve s tigation the lambs 

were ch osen :vi th none or ve 1'<V fe 1\ h lo-hairs n the 

back ~ t ~ ad~rd posit ion (Dr y 'E Gra d ing ~~8 tem, I, II 

and III), he nce the only posi ti on with the Plsteau 

arr 8 y .s u.i t ti b le f 0 r c om par i ~ o n i [. the Lr i t ch. .s E 

1 ~ ~ ho.vn in the Table ~ in the ~:.p pcndix, the abun4ance 

of halo - hhirE ~n thiE re~iJn varies a 6 ood decl from 

anirnal tJ anim&l. rl1he number Jf ha lJ - hairE exprei:::cPd 

BE a cercentage ol tothl fibres ran~eE fro~ 1.£ per 

cent to 5.4 per ce~1t, the nean heing 2 . 5 percen t . I 
I 

Ae,2in the abun -
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danoe of the~e fibre expressed as perce ntage of 

the pre-c..1.rly-tip group only, r anges from J4.9 

oer cent to 77. f pe r cent, the :nean being 30 .3 

per cen t. 

It will be intereEting to note that Lamb 

o. 74, VI! on the back and 41 on the britch, and 
ob 
~viously N'-type, has les~ halo-hairc thnn a fen 

other in th i~ 1 >i". ile cr·n readily understand 

this when we remember th11t in :i-type halo-hairs 

which do not project above the Eurface of the birth-

cort , anL in tip form, are closely a.soci~ted with 

relu te d fiore~ ~ith tips hidden in the curl~ of the 

birth coht . ¥or thi2 rea~on it iE more diffic~lt 

to ~uage the abundBnce of halo-hairE. 

\e) 'ft,. lo-hn.ir Pbunclance on different body 
regionE, of ~he i.::ame lamb. 

Dry (16) published 1 igures $hO~ing the cor-

relation bet~een g raJes of halo-hair tbundnnce on 

different body regi ·)ns: 

"If J.1e of the extre me tie E haf' c very fe.v or 
no halo hairs, you cEin c ..:mn t 01 the halo­
hairs be t.ng negligible on the oack. 11 

/ 

I 

! 



b'ig. 3. 

Lamb No. 196 VI! 4~ with a sudden drop in 
halo-hair abundance ~ust behind the withe rs. 

.. 
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Further, he no te d a sudden drop in t he a bunda nce of 

halo-he irs on the wither s in "all lambs with the halo-

ha irr in appre ciable a bunde nce on the ba ck, except 

~he pre fent ctudy 

l lly confirms these Etateme nts. ~s to the 8Udden 

drop in the abundance of halo-hatrs on the withc rF, 

it iF very i n tere Et i ng o note thRt even in ~-type 

animal~ such "dr:>p 11 exists . Tho re dactiJn of halo-

hair abur:d nee is not confine d to the 'J.i therF , bn. t 

it reach es Lhe ~ h:.)ul der and r ome p rt s of the f ide 

a E 1ve 11 {Fig. 3 ) 

In a ll Non-~ -type larnb r in the prcr:en,.t lot, 

halo-ha ir a bund~ nce on th e brit c h wAs a lway~ higher 

or a Je r st as hi gh as on the ba ck. ~ o r H-type 

lambs the d· taavailable iE r s her E C rc e , e . g; 

Th e aounaa nce of ha l o-ha ir ~ expre.sed 
FF~ percent age of pr e-ci trly-tip fibres . 

F J. 74ef." .VI! (l -type) 

Br itch 
Ha lf-bri tch 
Ru.mp 
Si de 
Back 
f-li the rs 

51. 4 
44.4 
33.3 
51. 5 

No. 12$ VI1 (N-type ) 

54 

56.1 
65. Y 
4z,. 7 

From thG abo ve exampl GE i t i c um:afe to draw 

ge nerc. Lco nc l urions for ii-type an i mal~ , b~t it may be 

.nted out that the britch doer not a l ways have the 
po1 
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hi g hect per cen t age of halo-hai r~ in the pre-cur ly ­

t i p group. On the contrary , the above du ta sugge rts 

that ~n the ~ack the percentage of halo - hair may be 

higher ana the percentage of ~~pe1 Eickles l owe r than 

on other regione . 

Before suggeE"ting the ::ig.dtd1f'i c ance of th. i s ore ­

limi nary finding, one rhould of course compare the 

several body regions of a larger number of lambs. I t 

may, ho~ever, ue pointed out, t!J t ln vie w of the in ­

c reas i ng importance whi ch i s being given to the britc h 

i n jungine the me r ite of the flee ce, all relationshi ps 

between t he br i tch and other areas of the body deGcrv e 

investigation . The practical expe rience of the ~leec e 

nesting DepatlmPnt , Dr3 1 ~ work on halo-hairs, and the 

theoreti c~l ideas emerging in the precent rese ~ rch all 

combine to focus attention on the hind leg • 

.b. series of platec is given •!at illustrates the 

most ty pi c u. l behaviour of nal o- ha ir.._ <l>n the hind quar­

t er . Thie series :::tartE with Rn I-type lnmb ifi.g.4), 

that i the highePt grade of halo-hair ab~ndance. amb 

No. 198, VI, (fig.7), is a Borcerline :' -type, that is a n 

ani~· l in Which the abundance of halJ - hair~ ie very 

high, but halo-hairs are not associeted cl.Jsely et1ough 

~ith other Clns tiluentr of the birth~oat - that iF, 

they do not form the curl but are pro~e c ting above the 

other iibt?es. Thi~ pi c ture chows that there i s 
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1\0 
'a-Q. apprec i able de crease in the halo - hair abu~ dan ce on 

the hind qaar ter, b~t the next picture sho~s ue already 

a significant chaI'.ge. 

The E-icle an'1 a r aLhcr .largP- wedge on the hind 

c,ua rter i almost entirely free of ha lo - ha.i ri::: , but ·he 

rump has st i 11 a grec:. t number of ha lo - ha i rE . The fur -

Lher rt,p i E thown in Fig~, 8 and 9, namely ~he re cuc-

tion of halo-hair abu.naance on t.he ru.mp ac ell ap on 

the i:e t of the tc:. i 1. Lamb No • t::O 6 , I I , 4 , rho ws 

a ~till further Ftep in this "clearing pr ocess". Here, 

however, m .. 2 t be poi ntec. ou.t that . uc h a low abundance 

of halo-heirs on the tni 1 i ' z. r£tber unuru.f 1 me at 

thie ~ta6c or halo - hair abundance on the hind leg. Two 

furthc .c pictures (Lamb No. 40, III, 4) ~b.ov. thnt this 

wedge pusher itE way d o wn~ards aad Etill othPr pi c turee 

~haN the iu.rLher decrea-e of halo -ha ir aJucd~L~e. Thus 

lamb •o . 195 II 3 + has a large part i n the britch regi ,n 

free of 1 alo-hPir~, •"he rea c- lamb .~o . 6 , Ii, 2 ~·ho•H: that 

the tip of Lh i E ~edee tlready reac~eG th~ etifle • • t-
o 111 " , 

leaving :Jt the n :. me iimn 1&rgi1;f of;l-h e oriteh ·Nith a 

g'.)Od G.e:-1 of ra lo - hair::- , anG. tL.1a lly thP l::.tGt. three 

;i ct-lre ~ :.:·h)\l th-· bitch enti.,..ely fre e of hP-10 -hairr. 

From the r 0 oi ctu ree it ir a ppRre~t that : 
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(i) The controlling force reEpOLEible for decrees -

ii1g halo hair abundance acts firstly en the 

Eide, then wedging oJiay oe lo·~ the rump, 

reaches the set of the tail . fhuc getting 

hold of a r att.er long bt.: Ee i'or rurther oper -

acians, it, attac1-cc the upper part of the 

hind ouarter and rimultane~u:.ly driveG a 

wedge down ~award the briteh. As so on aE: 

the bulk of halo -hairi;; on the rump is anni-

hilaLed it c ncentrates its attack on the 

britch and still in thi~ wedg i ng way it 

takef' i ti:: ... uy through until the field is 

entil'ely free oi halo-hairL 

{ii; :I:hi.E pr:>cesE i"" rather clenr c~1t, e.t,. the 

EtRndPrd britch po.ition a~~ tbe p~rt below 

may be1i'J.ll of halo-hsil:'F ;.herea8 0nly a fe:Y 

frer from helo-huirs . 

3. Super-sickle A 

ThcEe fibrec nre descrjbed by rry (16) as 

11 Chalky through )Ut the neck , coarc-e medulla thuE he ing 

c:rn t inuouc f~.::im the •. tc ... rt n· ar the extreme tip int.o the 

~ince halo - hRirs Rre o h~~lky through -

out t oo , it if cleer that in Eome u rrby~. especially 
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i n tho rn very little checked, that is a rrays in which. 

halo- hairs· are clo~ely associated wi th the re~t of the 

birth. coat fibreE, it ie difficult to draft the line of 

demarcation bet•-ieen thet e t. o types of f ibres. f ith 

rega r d to the leagth in ~uch a r r ays as ?lateau , or 

even ~adc'.le, t here is a grcdual trPhrition in the length 

of fibrer from balo - h~irr to euper sickle A. Thif i~, 

how 0 ver, not the TQle , for ar Eutherl no (46) pointed 

out , in such an arr ay fhJ rt "supe i Fickle L fibre~ ere 

found ~r f tlr t i1e rmo re he f:' ug[;e ! te d t.ha t there r u.pe r sic k1e 

A fibref may be regaraed a~ the E~cceE~ore of fibrPs 

which complete their gro1.th anc.: a ' rhed long uefore 

t~e b irth of£. lamb .l Lry , 13). It ma.y be rec : l led 

tha' in the mJre checked arr~ys, h~lo-~r ir~ e re defi­

ni ely longer, at birth , thF_,n &11 ::ithcr fibre"' and they 

pr0."ec t fbove the re:.: t of the 'J i.1·thc0, t. 

( a) 11 he Tip ...,hi?. pe 

of super cickle a varies a f-Od deal too. In Plateau. 

arrc.y s, eEpecially on the britb.h of ... fon-N-type animals 

th0 tip of super EiCkLe.A iE very uft~n very chalky 

and mord book-like th<n sicKle-like. Very often, too, 
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the supe r s ickle A fibres in ?lateau. array on the 

bri tch are more/closely a8 ::. ociated with hair:1-tip­

c ur ly - t i p t ban i t b. o the r f i b re 8 • Thi s , i t .v i 11 

be ob i:: e r v e d , i s o. 11 pa rt o f the q .le .._ t i on of t he 

proportion of halo-hairc on the pre-curly-tip 

group t:) wh ·oh at ten ti on has been drawn on pager 

54 and 66 In more che cked a r rays, like 

Ravine and Valley, the super ~ickle A f i bres have 

a very regular sickle shape; such a sickle tip 

ir ea~ily distinguiehed from a hal1-hair tip, fJr 

tbe latter u::ually have the- extreme tip fine and 

th.en the t ip oecome< graduPlly thic icer . In super 

sikkle fibres, when >nee meaullation bebiDF, a 

little J,;r oximal to the extreme tip, the fibre q:.iickly 

thickenL 'l'his differGnce in the rate of thickening 

is probably responsible for d~fferent shapeE disting­

uishing hal0 hair tipE from thP tips of other fibre~. 

:hen the l.hiclcening tempo is rl o1.1 the tip of a fibre 

tends to be ~ traight or a t lee st rou ded, he r1ce the 

tip sh&pe of halo hair~. vihen, hO•'lcver, the me.dul­

lc..lion ftartE a little pr·oxi Hal to the extreme tip 

ano rapidly thic~~nE, the tips of ~ ~ch a fibre tend 

to be ~ic ~ le li~e. If the mid d le part of ~ ~ ch a 

~ickle if o ver-built it becomes hoo;{ - lil(e. Thi$ 
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shape is rather a common fea t ure of ~ui:;er s ick le 

fibreF in the ~late~u arrays on the britch. ThiF 

problem is more fully ui~cursed from a Eome what 

different an 0 le in Secti0n V. 

( b) "'upe r 3 ic i:le .b. ShEJP e 

It muat now be rec~lled that the birthcoat c onsists 

of tufts or curls. In N- type animalE' the cur ls 

{see Tablet: V and VI} a.re rather large and resemble 

in generrl architecture the 0c otc h Blackfacc birth­

coat l34) or a certAin pattern of Kara~~l birthcopt 

(Goo~, unpubliEhed). In Non-N-type lamb~, the 

tuft~ are dJ.vP.r e in their ~rave, com ~Jo~ition and 

arrangement. Renae diff~rences in the general shspe 

of cuper Eickle fibres as Nell as 0thtrc depend to a 

certain degree on the ehape of the tuft - in ~thcr 

~0rdB the general Eha ce of a ~~ft is eurerlmpoEed 

upon iodiviC~el fibres. 

(c ) Suner Sickle a abundance on the Earne 
body region[ of , irre1ent lambs; 

Sutherland (46) pointed Jut, thct the abunaance 

of '"UPPl' fickle 11 depends Jn th 0 s.rrny r h ther than on 

the body redi~nE. That is true, an~ f~rLherm~re, as 

we ·a.ii 11 ~ee later, tile abur.a.e.nce of a 11 :>the r fibres 

depends fLr more on the errry than on LJdy regiohS . 
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One glance at Table I I is 12 llfficient t o prove this 

statement. Let uf' , b0,.~ev f r, take a fe -N exa mp les in 

or der t o ~how the abundance of super sickle A fibres 

in relat ion both to the body regionE anc the a rrays: 

TABLE II. 
Mean of Super ~ickle a 

expressed 
No .of ae percent rtge BE percentage 
.A rrays !) f' to t n l of pre -c lr ly-

fibre ... tip. 

Bri tch ~ :Plate a u l2 3.40 41. 5 
Saddle 2 1. 62 19. 8 
Re vi ne 1 O;O :} . 0 
Valley 2 0.0 o.o 

Half Plateau 1 1. ~2 22.2 
Britch; ~,addle 5 C.76 8.6 

Rn vine 7 c.3 1 4.2 
°VL lley 4 o.o o.o 

Rump: P la te&.ll 1 3.78 60.6 
Saddle 3 J.40 4.8 
Ravine 7 0.22 2.7 
Vf ::..1ey 4 c . ,.,, o.o 

Side Plate au. l o. 6' 17. l 
Saddle 2 0 ("\, . " o.o 
Ravi..,e 3 o.o '). 0 
v~:;.1 ley 10 c. l 'J o . ~ 

Back Plateau 1 l. 39 2 '7. 9 
::.,add le 1 o.o o.o 
RovL ie 2 0.20 2.5 
Valley 12 0 . 15 l. 7 
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From the above Table it iE plain tha' the 

abundance of super sickle ~i i e main l y du.e ~ o the 

arr-ay . More::iver, 1here a.re condderable vPria­

tions within arr&~s on the Eame tlody regi.ns, e. g . 

the percentage o~ ~up~ t sickle fibre~ expre~sed 

a ... the ~1f-lrcen tage of total pre-curly -tip grou.p 

in the r1ateau array 2 on the britch rangeF from 

18 oer cent to 77.4 er. cent, th?. mean t1eing 41. 5 

per cent .. In thi ~ light. the que~tion ar i seE: as 

to <'Jhcthe r the oifl'erence2 in ttr perce ntageE o:f 

Ellper !::ickle J.. abllnd.ance on aifferent body regions 

i::: 0f an;; r ignific[ nt importance -.>r n->t. This 

q~estion miGht ~e of e J. e in Lcrast lince ruther­

lanc (46) reg r~ rcea. the higher &.bu11dan ce of Ellper 

i:ickJ.e 1~ fibreL as an iccic~ t0r of a weak pre-

na t £ l cl eek in lov1 gr&de anirua 1::: . It is feared 

that Lt& in hand a re iJo scarce to thro~ much light 

on thH q . .1.efti.Jn. IL Lee mr, '1. owevcr, plautitlle to 

BEEime Lha lhe Etrength of the ~r2-n~tal check 

veirier dthin an array. Thus in ~.adr'le arrsys 

the weakett pre-natal c heck i~ found :in the britch, 

fo.c L~is o::H!y :regiJn h~ s c. ..., many a~ 19.8 pe r ce .1t 

of super "icicle ;. fibre~, 1 herea~ half - brit ch has 

8.6 per cent and rump 4 .2 per cen~ 
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sickle A f ibrcs ·e re foand on other regions in Sa ddl e 

array. 

If we can, thcn 1 rega rd the abuncen oe of 

~upcr ti ckle A fibre s in a given array with l ow g r ade 

for halo-heirs as ~n indicator of the pre - natal c heck, 

it .. eemc probabf}.e that the least ch.ec!.:ed s&.ddle array 

if t o be f~and on the oritch reLiJn. 

4. Super ~ickle .A' 

These fibres, 1ry (16) des c ribed as : 

"Ch8lky through ut the necic except in juct a 
fhJrt sec ti >n gro~~ a~0ut t~e time of birth, 
the fit re i mrne d hd e ly b ,.,.c orui "'e; c hW ky again 
proximFtely 1:1 lhi:: port-nr t::· l regi:rn". 

From th2 £.bove definition it L 8ppPrent that 

the only ~ iffere nce betNeen ~up~ r eickle a ead E~per s ickle 

'fibrof liAE. in tre chclkinefs ')f thP. "neck". I:f a 

follicle ces::: F for <'1 :::hart· ·.•1hile to pro r1. u.ce med1Jlla and 

th i s happen .. abr ut the lime of bir th , t.he i~re grot ing 

from this follicle becomes super Ei0kle ·" '· 

Thu~, all that has oeen ~ aid in the SJper s ickle 

.r seoti rn, s. s t-o the length, tii:i form and shape appl:ie s t o 

f Upe r ~ ickle .A ' as we 11. 
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(a) Super Sickle bt Abundanoe 

The percent&~e or 8uper eictle ~' fibres variee 

a good de r l. Generally speaking, super- si ckle .nt is 

n .... JJericr...11~ one of the sm-llest pre -cllrly- Lip groups . 

Super i: iclcle 11. 1 may or may no t be preEent in an ar r r-.y . 

Table III c-ho.,'ls that the super ;:ickle A' fibrci.o ere 

rather scarce in the material under iavestigation, 

e xcept in the 1ateau arrays and some ~addle o.rreys, 

especially Jn tile bri tch. Even in these t·.v::> arrays 

g reet vrriHti0ns of s11per sickle ~1' fibre::: ( expressed 

aE the per centage of total .Pre-cu.rly -tip Grou.p) ..vere 

enc) ..i .... 1 tered. 

For example: In I>late~u array~ on the "'ritch 

the abundance Jf super Fickle A 1 fibre~ ranges from O 

to 31 per cent, the m ~n bci~g 11 pQr ce nt . In the 

Saddle ar.1.·ayr-, on tt1e Half-britch port ionr the data 

obt£ine<1. 1'1om fiv lamb:: iB 0-22.4 per c ~ nt, the mean 

~eind 9.5 ~er cent; In Ravine arrny~ on the same 

po~iti1G, ~,he c· tr urn:ired from 7 lauib~ iE 0 -7 p~r cent, 

thP r.·w·an be int.'. 2. 5 :)er cc'llt; !'inall.Y for V.r-lley arrn.Y:: 

on the bac'< ( 12 la ... bs ) the Eu9er si c-:tle .J, 1 a bu.ndanc e 

r&.nees from C -15.~· , the mecn beine; 2 .8 pe r cent. 
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T.1:-.BL::: I I I 

Means b f Supe r 2i ckle !' eApresEed as per­
centage of: 

Tota l rre-Curly-
fibrec tip-Group. 

Plateau 1. 02 11.08 
~addle 2.21 22.3 
Rlf vine 0.0 0.0 
Valley o.o o.o 

Pla te au 2.13 ;?i>.~ 

Saddle 0;76 9.5 
Ravine 0.65 7.48 
'a lley o.o o.o 

I'latN U 0 . 38 6. 1 
S&a_o le 0 . 40 4.e 
Ha Vi U' 0 . 22 2.5 
Vr lley c; . e o.o 

P l a teLu l. r.6 3 1.4 
Sadd le c. 14 2.3 
Rav ine " ~ •..,; • .J o.o 
Valley o . ~o 3. G 

I la te;:1u O.b3 6.5 
~addle '.; . 56 6.4 
s.~ vine 0 ,, ~ 

• ';;1 0 1::: .6 
Yo. l le;/ 0 . 28 2. 8 

From the table~ c0c cerne d ana the fe w examples 
" "-'nune;·'ltc ~ 1 it i c- app ·~rent that th~ r"' ne;nin the abun-

dri. (!e 'Jf <U!-'Cr ric1r.l8 .c\ 1 fib1·er· ::l~ i uly drf)encis on the 

For more checked arrays like R~~v i ne or V& llcy the stan-

da rd back p ositions s ee m to ha ve had a less se~ere pre-

nata l c heck , or Etrictly Epeaking L ~ o ~g inni ng of this 

check, tha1 on th the side. lt is felt, however, that 
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in vie ·.v of such large deviations from the mean within a 

given array super sickle A' fibre are not good indica­

tors of the strength of a pr e-natal eheck. 

Super sickle At fibres are, however, of great 

importance from a genetical po i n t of view, becauc-e to 

one who thinks in terms of Qsmall" mutation they indic a te 

the way in wh ich a gene recpon~ible for the exictence of 

~uper sickle A' fibres work~ . Thi~ poin t will be c iscu -

sed in detai 1 in Section V. Here it wi. 11 be sufficient 

to point out that, in arrays in which super s ickJe "'" 

fibres do exist and no super sickle 3 0r "'ickle fibres a re 

found, namely some "to:.igtJ.n Plateau arrays , as for exam ple 

all Plateau arrays on the lamb No . 74 (N-ty oe) the very 

·existence of super ~ickle A ' iibres indicate~ that the 

genes that 0overn the pre-na t c:.. l check h~ ve reac hed their 

lhreshold. but only for a limited. time. On the other 

hAnd, in such arrayf, in ~hich no ""uper sickle 'fibres 

but ~upe r sickle Hand/o r Eickle f i b res were found as, 

e.g. other Non- ? late c u arrays, the absence of c:uper. sickle 

A' fibres ind ic ates t h~t thls threEhold ~as reached and 

well maintAined at leaf't until t!'E time of b i rth. hether 

the difference .... in the time in which t he r re-natal check 

acts upon the indiv idual fib1·e::. anQ determines different 

fibre type...,, are due to a number of genes or the limita­

tion of t i:ne in .vh ich a ce r t ain g ene may act, or pe rhaps 
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to still other cau2es, t!li is a problem which will be 

treated in Secti J n V. 

5. SuEer Sickle B. 

These fibres are 11 chalkyn in part of the neck, but 

not chalky in some portions other than, or in addition to , 

the nor .. -chalky re5ion of ty _t1 e ..11' (Dry , 16). From the above 

definition it i~ a pparent that t hi ::o i r the ty pe of pre -curly­

tip fibre~ in which the greatest variations in the fineness 

at the neck murt occur. Therefore it iE no wonder that 

Suthe rland (46) in his very minute study on the Plateau arra y 

h8s d i vi de d t h i s group into four sub-g r~ups. In vie \\ of his 

study it i s c 0nsid ered not necesi:. aFY to describe the super 

s i ckle B fibres a ~ thoroqghly a s he has don e. For the 

present purpose it hill be quite sufficient t o stress a fe w 

po i nts only, which perha p s b ri Q5 to ligh t r ome intere s ting 

ch aract e rirticr. In short, super c ickle B is c-e rie r of 

f i bre g which ranger fro m Eupe r fick l e h 1 to sickle fibres, 

or from super s ic .<:le b 1 to ha iry-ti p -curly-tlh.p fibrec. The 

last situation is of cour te the u~ual one i n .Plateau array. 

Sllper c ic le 3 .fibre"' like all large bir thco a t 

fi bree may be ehe d or perEibte nt. The ~he d d ing of fi ores 

will be tre '-i ted in a [ p~ ci a l .... E> ct i , n anC.. the re .. ' ore it •Jill 

n o w be enough t o $.y ~ i t h r e garu to the she dding of Euper 
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stckle B fibres, t hat t1sua lly only chElky fllper si ckle B 

fibre s e.re "'hed , a lt!1'rngh thif' is no t an ubsolu\,e r ule 

bec&use fine 2upe_ s ickle B fibre !.': are ~hed as well. The 

per s istent cu.per ei ckle B fi hreE' may be d ivi ued into f ou.r 

classes . This division is Jas e d upon the beha vL>Ur of 

chalKines ~ a l on5 the fibre length a nc therefore has nothing 

to do with pr evious c laEsifi cat i ~ n c (Sutherland , 46), based 

on the be ha vi our o 1" the c halk iness in the r eek reg ion only . 

Af: we S8 id, the E· u~r ,ickle J; fibres may be : 

(a) Cha lky thr0ughout; 
(b) Fine tb.rou.ghJut; 
(c) Chalky in the diEt al porLion and 

fine in the prox i ~al portion; 
(d) Chalky in the digt~l as well a~ 

proximal porti ~n , bu t fine in 
the middle par t of the fibre . 

rhiE clBAEification based on the behavioQr of 

c halkiness in th e P:>~t-nata.1 region if ob vi ously no t con -

fined to super ~ickle b fibres, but holdr true fo r Eupe r 

Eickle a a nd A' - wi th the exception of "2 cl8 es" (fine 

throughou t " ae well as for f ibree compriFing the curly-

t i p group. Therefore, in order to be ~ble to distingui[h 

super ~ickle B fibr e from other ~a ~e r ei c~lef, it is n eces-

sary t,o bear in mind ...,r:t 'E d e f'ini t ion base d on the pre-

nat&l part of fibres . Since the lat t er def ini t Lo n does 

not describe the poft-natal c r reer of a fiore it iE con-

i:. i ci. ere d jllst ifi able for e i rnplicity ' s sake to arrange super 

s ick l e B fibrer i nto t he se f J ur classer . 
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(a) Super Sickle B fibres chalky throu~hout. 

ThiE clasc::: o f ru !-·er sickle l:S fibres is very common 

in Plateau and Sadd le array ., es pecially on the brit ch. 

After a longer or shorte r period. of pre-nata l c~eck whi ch 

causes the neck to be inc , the fib.re Euddenly te comes 

c halky aga in and this chal~ ines ~ is ma intai ned thro~ghout 

the f ibre length. Tb.e one possible ex planation is (Dry, 

13) that the pre -natal check was powerflll enough to cause 

~he part of the neck to be fine, b ut it was not po~erful 

e noug h to cau~e the other r e g i on t o be fine a wel l. 

Geneti.cally ::::peaking one migh t say the.ta gene or geneE 

responsilile for "ne ck thinning•· reached. thP threshold for 

a limited time~ Af ter that it subsi des a nd the revivfal 

of chalkiness ensues. 

/ 'rhis class of supe r sickle H fibr e.:- is of r8.ther 

rare occurence, confi ned to ver1 lit t le checke d arrays 

and cu.riously en;)ugh has a lmost alway s a tip not t·; pic­

a l ly tickle Ehe pPu . In a~t array we ll8U3 ll;y arrange the 

fibre ty pe i n linenr order . usually, too, the ]ef t wmne of 

s 1.ich a Ee ri es is closely related to the precedin g fi t: re 

ty pe while the right vV i ng i s close ly related to tre < ub-

sequent fibre type. Let us ex .~ lain this by an exan ple. 

In an a rrRy, say Sa ddle, the super cickle B serie~, for 

ins tance , we arrange in order ~o that the le ft Wing is 
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related to the preceding type , namely c:: upe r c:- ickle 1,, 

fibres, and the right wi ng iE relat~d to the eubsequen t 

type, namely ~ic• 1cle fib1·ee. In such arr ays IJ1Vo sort. 

of lip shape are c ommonly foun~ The firEt hae a 

typic al sickle ~hr-qJe, t he second. re~emble ... more the 

c urly-tip shape . The iret type i~ alviays ~ ituated 

on the left ~ing and the se cond on the right ~ing 

wi hin the <=>erie s . 

Fur ~herm Yre, when a super r i ck)3 B SPries 

comr.rises c h· ll<y fibre"', tt10Ee of thE' rn situated in 

the left .~ i ni_; are uellally ehed anc. thoee in the right 

tvin 5, chal'.<:y too, persi8t. This i ~ hy the pe reie-

tent ~h lk.Y toupcr F ickle~ 1'iore~ &re t:o oe found on 

the right · i ng or this series. 

A far mJre cJmmon cla~~ of ~uper sickle B 

is -

(b) Fine Throughout. 

Thie class, ho~ever, is confine~ to well 

che<.;ked arrays like Valley anli -•&vi ne ·-nu i~ almo~t 

a1.ays accompanie ~ b~ t ne 0 clHf[ . In fa c t this 

clasF i r. very much ar<: i n to fi.!'le ' i.c.<:le fibref., the 

only i f1 ('rence being i n the cha lkine ._.t· of the neck 

re5ion, nameljl. super si c ;cle B fib ruffoom this c lass 
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have a chor ter neck thi nnj ng thnn sickle fibre~ ar1d 

'l'ile tips in thiE c la:::s 

have very typ i cc:d :::icklE..(: . 

It might be of intere~t to point out that in 

a number of V~lley anc Havine arrayr it ha& been found 

that t he percentage of cupe 1' Eickle " fibre~ which are 

fine waE gre<ter than the p<::1cent Pge of ~ickle fibres 

which 1=ire f i no . •1•hc[e two examples support thir ftAte -

ment: 

N0. 60 

Britch - Ravine &pproaching Valley . 

No . ~ 
Super sickle B,fine 7 JOO 
S ic~cle, f i .be 14 8}f 
~ic kle, c hr lky 2 13 

/o+O/{ 16 100 

tYb . 7 6 

Side V2 lley 

<::upe r !=:ickle 1:5 ' fine 9 90 
Eu.per l: ic k :e B, C ~Rlky l 18 

Io nro-
Sic{le, :' ine 9 56 
eickle, mild1 ch.al ky 7 44 

i6 l')') 

In Lhe li rt array even a su_pe l :::icicle .A 1 



fibre N'J.~ c omp2 r~ ti ve :y fine. T ~if arrEy, it 

iE poi.r:ted. Jllt to 11e , afi'ordf e.E 50 d 'r. e xa nple 

a1.'. h~1E ever been f:).ind in thi~ lc.b)r' t,ny Jf 2. 

pre -nat i: :_ c'.!.eck bee r!ling intenEe VP'!'J" e: rly. 

FJ.r fr0n. common, rlJwever, is feries 

of ~uue i· sic'-<:le n Zit es uoneisti t..J Jf 11 0 clae~ "· 

(c) Ch-l:j i +-:~ C.i t'.::.l porLion 
·~t ~1~0 i~ tie proxi~ql .90r---...------LlOL. 

.A.g .. in thi:: class is LlS .u:.1:.:i- c.cco mpe.n -

Sine t !le ~hinni!lb of ::.re I rox i:nel part :if a 

fib.re ir .::.ue t.J 11 (;1 hiis thi.nnir ..... Tl (Dry , :o) this 

t y .98 o i' f i b re 1d J 1 be t re a t e d in c. Ee c t i Jn de v o t e d 

to thiE phenomenon. i.,. w the po in tE wi :!..l be 

stresEed. 11hich a.re chari:1cteristic Jf f21 er siukle 

B fibrer. If __:iven 2..rr&y t-t1per Eickle 

B £'ibres do shed almoct o.lv.ays, ~0·1e p O}!ortL.;. 

of of the~ peYEi~t tho.i~h there is n~ difference 

d.etectf:'.b:.e, o.t any rate- by macroscopic exa'!l ina-

' 

• 
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t · 0n, in the c ~w. lkiuBf s or clia meter 0f the 

fi brc ..... .h l mos t alwa;,s, too, t.he '-h {i PLipPr 

sj ckle E :'ibrer: are E:itu-ted un the 1~eft wing 

of their serieE, .,hat is, h:·ve :::1cl~le-li 1 :i'.' 

tip s , while Lhe per~irtent super ci c~le B 

( t he b o t t o rr e n c.. o f e. .f i b re 2 ~ we 11 2 f' r ' ri p l e ) • 

eitr e r to Ei c1cle fibreE or Lo ~)rile c.n~.y ti11 

I f t. he f · r F t ,, l l n l ' r1 n L i \ c :i.2 t hf' c 8 ~ e , ~~ o ne 

pa.-allel arr£uge .ueut ic to j0 !';Ur,' wi.Lhi.n 

the Eici<lf' Eerief. Jior; on th"" oth'·r 

h&.ncl, tri:- ~econ.d alLernaLivc ha.,penE to 'Jc 

"r i ght wing n i s linkea up vi th hai ry- tip­

cur ly-t i p f i bre r: or if theee are lacking 

wi th c urly tip fibrer. Sll.per oi ckle B 

fibr e s c ompriei~R thiE "right w i.ng~~f their 
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seri s nre v~ry similar to the fi ret few 

fib1'es .:,,f th"' c:ir-_y-tip serieb, and some-

/ ;?' times great care i8 to be exerci .ea, a.1d 

f'orneonA f t:miJiar •Jj_th 11 hair-spli t tingH i s 

needed in or~er to ae cert a in proper l y 

'.: hether a cer ta in fibr·e belo11gs t.o thi8 

or th::: t serie .... . '.!.'ht=> gossi ole explana-

Lionc: of t. he sf' hsppeningE \.ill ne diSclls­

Eud in the ~ecund varL, devJted Lo the 

evJlutiGn of the .fle ece. Here it 1i 1 1 

l) e v o t' t h .v in le , ho .. e ,. t r , to a c d t h·:: t i r. 

8 :..ef?i:- c•1ec'.{ed EJrrsy and parti cu. 13.rly :.Jll 

the hlnd - quarter of the lamb'$ oo~y a 

:oaral 1cl arran,Jement iE not an unuEllal 

ha i:;pcn.i.n,-:::, t h·",t, ii:, the arran.,ement C1eE ­

c i' ibe d a :·nv.; \8.E· ::! i rnll lt-:tn eo1sly fou.nd in 

the sa•oe ar.rayf', :v it~in tiper ~ici-:le A, 

or :::nper- E"ic·cle .I! ', .Jr both of thr;r•i as well 

a::: ithin th e ~ ic..<.lf. EE"rieE. In other ~o rG.E- , 

the grndue.~ trP..n:::ition fr')r.:i one t;ype o:f 
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fibre ti the nth,°'r was Jbt cu.red by the prese nce of 

fibres li nke d directly .rith eithEr hair;y -ti:p-curly 

tip fibref.. or cllrl,.y-tip f i brcc f.!D thuf :rne i::i i g ht 

speak of a "double linkage", im=tcac of t.· ' mple " chn i n 

linkgge 11
• An example from c~emistry wi l l illu~tra te 

thi~ point ne tter : - the f truc tura l fo rmu lae of hypo-

c hlorous a ci d i~ rt - 0 -Ul. le t th~ "IT 11 be a f u per 

e:ic'<le jj reries, no 11 ~ickle serieE and "Cl" the curly 

tip eerie~ . • ThiF ir a Ei~ple linkage that J ccur ~ in 

Lhe mfl~ority of we ll chec kec Prrs.yr· . i_;r,c h li nk t in 

t h i ~ C [ f e a 6iven fibre ty r e ~- ymbo li ..... ec by a. let ter) 

~ bou.od. by mei:1 _s of a r i ngle bo .10. i n a c'l E" i n in .vh ich 

e a ch linic repre"'~n t e a gi ve n fibre type. 

In et rue t uN' 1 fo rmu l a of , I?' y , :..ue· , the a r-

r !'neemenl. ii: fOmEwht. t diff e r ent, na.mely, 

He r e t he letter "C" has BE' many as f ou.r bonds. Let 

us ag&in denote the hairy -ti ~ -c.irly-tip as r: C11 ; cur l.Y 

t i p f i b re ; as n O rr t n d Eu pe r s i ck le B s e r i E: s a ~ we 11 

BE eickle ~er iee ac 

in the form ~ ....... and thllS 

e v~11 th e latter can be rn ow n 

to de no t c the lef t and righ t 



wings as we 11 s::: th , mit..d 1.:- pa r- t of the f'i bre type . 

From thoEe oomparifone it iE pl8in that 

(a) in some little chec~ed array£ each ~eries 

may be linlceC. 11p airect 1.:1 »ti tb. hairy-tip-

curl.v-tip series or cLirly-tip 0erie~, and 

(b) in~tead of for~iog a ein 6 le chain it forms 

a Ci.ouble Jne. 

(a) Super sieklP. B fibres chalky in the 
prox1m8.J. Bf . ,-ie l1 E.. di eta! pcrtfOn;" 
but fine in the middfe oart of the 
tibre {d1 class~ ' 

This class was f JLL'ld to be of very rare 

occurrence, in my material. In fci.c t, it wa::: found 

JHly in )n'~ arra;j ( I,amb No . 82, Ravine, C:ide) . This 

CU Ee may be of ~Jme interest in t hro '"i ng lieh t on 

the \ 18..Y !~he folli cle v.orks am .. t herefore the~e 

fibrcE.- £hJuld receive some mention !iere. '11 he :::e 

tibree, judging from the tip form, belong to typical 

i:.tiper r- ic"<:le B serie ... ., that i~, the tip Ehape is 

typicnl f~r ~upe ~ ~ickle B fiores a~ Nell ae t~ 

"reek th inni.ng". .After that the rre ltilla revives 

and t_ h e c i :- l B 1 pa r t of t he f i b re t- i e: ch a lky . 'l' hi s 

ch& lkine:::s extenC:.e to 11 crir: ~ thi1win3rt and then 
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t he fibres become fine for a rather long d istance (3-4 cm) 

cr1c the r the .neculla re ppears ar.c_ is. i:-; QEtained dom to 

the n c ,1 t n b o t tom. 

(e) Ti p shape of super sickle B fibres. 

It waE poit.toci ;•lt e r' ter ttlatji,he tip ~hape 

01' super sicii.e i3 fi._,rc' uoes not 2. if er greatly froru 

that of other fibres in thi~ group, no mntter ~hethe r 

these ~re ~U£Je1• f-icx:lc .A, ::tip<>r sicJ:Cle ,,,., or even 

~ickle. Howeve , loolcing at tips fr'.)m the evolution 

point of vie"~ one u1i5ht 11ake a rather genercil state ­

ment, IJa•nely thc:t more )erfe ct tiN: Pre found within 

super· ickle 13 Eerief than Nithin thr h ·J preceding 

~eriee . ~his is trlE so f&r ar: typicsl c i ckle-like 

tips go. b6ain, one ..nibh~ oc tempt6u to explain the 

improveme nc. of tt e ti~ fJrin by 1c~&11s of the r <c te of 

thicke ning of the tip ~i::: it as a1ready outlined on 

page 36. 

If th0 thickening i~ rapi d af er a while the 

follicle turnE a brllpt ly over to pr oduce the very fine 

nee~, the fibr~~oces its ~oli i foundation anG ic apt 

to have e. Eickle-lilce ... he.pe, proviri11g that other 

fibree ~o not ·nterLere . VerJ often, ha-Never , they 
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do, ·•n U is being the case , t h- i:. lc~le end ir en-

tF:ngled in the coils of a Epring for he tip~ :>f 
I 

fihre c in well checked arraye ere very much ljke a 

[priag. '.:, ~me ti :n ef; it ra ppen ..... that the chalky par t 

of a tip it comparatively loug hnc rigid , an~ in 

th iE case the thHpe Jf t he prc-nLtbl portion of 

thL .. fibre, d Lh;u.t being coileu, i:~ curveCi li lce 

the external mar5in :>t a tu.CL . 'l1 hi E ha r: 1:i. lread.y 

be en mentio.1ec on page 37 a n d ~v ill be further d is -

cu1::s ed in the s ic>cle i:-ecti:rn . 

(f ) Super Eickle ~ abu~da n c e . 

~uth~rlana (4 u} pointed nut that supe r ~ickle 

B, if present in Plateau array, may be regarde d aQ an 

indication of 8 r a t re r "'Lrone ,re -na L<.:.l che ck, anc 

!urtherm~re he oased the j udg i ng of t0ag~ness or 

weakne ss hithin ~lateau arrayE on the preQence end 

abundance df ~uper ·ic kle B fibre 2 . Thus if i n a 

given ~lateau a rray no super ~ickle B fibres are 

found , that means that this Plateau array i ~ a very 

toug h :rne, thRt ie , one i n whi c n the pre - nat!J.1 che ck 

is Eo weak, trat Lt can leave a ver3 eiignt t r ace of 

its existence, e . g. ~uper ~ickle A ' only. On the 
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Tl EI~ IV. 

( 1~&a Fi6rJ~ Wt·am 
fi or e:· e 

l&m~1~ r<Q!~ !l~ 
1 curly-tip 

gr'.)up. 

Britch Pla teau l. 4 15 . 0 
Sc dd le ~~ . 4 Z3 .7 
Rav ine v.O o.o 
v 1::.. l les () . '7 11. 1 

Ha li'bri t e:h · l ~ tcati 
.. adclle G.6 36.5 
l1a vi .Je l. 4 16.2 
1, e lley l. J 13. 1 

Plateau 
.:>ad.a le 1. 2 13 . 8 
Raviae 1. 7 19.7 
Valley 0.7 6.6 

Side P lateau 
sod le 1 0 . ~ 22.1 

Ra vine 1. 7 23. 8 
Valle,y 1.3 2 1:. . a 

Back .P laJ3e fl u 
..;add l e 1. 8 21. 3 
Ravine 2.5 23 .4 
Valley 1.1 12.1 
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ot her hana., ii.' a certain :'."'later u array haE an ap­

preci~ ble number of super sic~le tl fibres, the array 

is fl ",eak" one becaLtse the prc - Datal check was 

ftrong enollgh to c a.d?.e tL.e uneck thinning" a.ud hem e 

the impor tan ce of s uye r r i cKlc TI fib ref' in r he .PlR te a u 

arrciy:.:. In other arra.1::· !,h&!1 -~J.at.e::ciu the key tyre 

ha~ oeen fhifted t() ric.{le .fi8re ·· And curly tip fibres 

and lhe ref~re the ab.1.ndL.nce of ~ .ipcr sicJcle B fibres 

i:: not '.)f out::.tanding interec-t i1l d.cter.11in i ng t.!'le in-

t,en::ity of' the pr&-ntt.sJ. checl.l~ 

that fJ.;Jf; J fi ckle fiore are 

t if it ~hould hap en 

fine, t~ts it t aken to 

Eho• tb9t t.hP check becornef in!.enEe early. 

·re b le N give i: the abundance of EUpP r i;: ick le B 

fibrf'S. In studying thi. data it mist ~e remembered 

th: t it ir only avcra.ges tVhich ere gi ven e.110. plus and 

minus deviations are very grcvt. on the other h1-!nd , 

the actllhl data collecte d is toJ ~curce t:J enable us 

Lo draw &ny icfere~ce jaEed on statiEticRl met~ods. 

Thus - tJ 6ive 8 few ex&•ples - the abundance of 

Euper ['ickle .i:S .fibrt: s in Plntf'au arrayE on the ori tcb. 

has Jeea comp~te d from t ~elve ~L imalr. o ut of theE e 

twelve only 3 ?lateaL1 a.1rc~y:: lac:< super :: ickJe B 

fibreE. '.l'hue these three [ rr~ys repreEc11t the 

ntougl!eEt" Plateau ar a ys in our lot. The r e st 

a rranged f rom weakeB t t o tou5 heEt are a~ follo ws 



No. of 
4ni inal 

75 
76 
82 
46 
;~ 7 

44 
81 
4~ 

8 

- 5£. 

Percen tage of Euper 
,, i ck l e .w e x. pr e s s e d 
a~ percentage of 
Pre-curll-tip fib re~. 

2 .4 
4. 6 
6.4 

16 . 6 
a:.s. s 
26. e 
Z0 . 7 
36.8 
l.8. 0 

\~ 

t he ·lie a n bei ng 15 pe r ce n t. 

For ~add le arraJ~ on t he half-britches 

t he ~a t a ob t a i ned r rom f iv e a ni Lls , rep ro Eents 

a tre n d ~hic h Et er t s on e muc h hi~hcr ltitade 

t hsn in Pl~1 tea u. a.r r E.y. In f& c t the l o ~ , est per-

cen tage f .JU1ld in ~a~dle a 1 rr.;; ~ 011 the brit c h 

ic ai:: h i t;h a c tht meu ·1 f .J.c r l a ce .:. u a n&ys and 

a s ~ ill be l a Le r dJ•·n .ttif- ~ tat e m e .n t a pp lies 

L> h ll o tr.e r i:::ac.ule u1r·y .. . 

8 
11 
65 
27 
48 

S dd le array ~ on the half-britche~ 

• 5 

Percent•be of E ~pe r 
2 ic~ l e B fibre s ex­
pre ss~~ Bf pe~cent age 
of t,)t '·.l pr e -curly ­
--- _J:_ i C t3 r ') U p . 

15. 0 
27.5 
38. 8 
4 2 . 9 
58.3 
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~adcle ~rrayL n other 

. -f> 
0. 0--. 
amb. 

'Sri,ch 6 
64 

J:h~ ,rean bcj nr:, 3'J. 7 per cPnt. 

Rumr... --- 8 
11 
48 

The meaL Jein6 ~0.2 per c ent 

Side 8 
t·l 

The mean being 22.1 per cent 

i3ack 82 

Percent age of 
~u'!Jer ~ickle B 
fibres expre :;. ­
:::eci a:: trie 
pe rccn tage of' 
',.'.)tl: I µre­
cul' y - t ip-

1-~r O.l;J. 

7.0 
3.'.l . 4 
o.o 

28 .4 
15.9 

'-: 1. 3 

Fr om the ab ove te. ble::: it i ~ 8pp3rent that 

the J-erce-nta.e of ~0 u-per si ckle B fi"o r es i n t he 

s~dd le ar.r~.Y ~ is much h ighe r . rrhiE result. mu ... t 

ha ve 0~.:;n expected, ce c 11 ure thG very exiFtence of 

saddle arr~y ~epena ~ uµon a ~~ch str~nger pre-

nat i::. l C hPC~ th ::::n t.hBt V.Ork i ng i n r' l ate U &rrny. 
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The1·e .forc & !..Lr011~er ,,re-natal c he c"lr must c F.i uGe 

more rrP-curly-tip f"brer to ~e cowe at least 

L'ibre::-: h. f'ccc the lo Nest oe "c entage 

of ~ u.ptr. r f ~ c'-1.e n fibre 2bu.mi.::nc 0 is al-_; ler..n t 

(i) ar- hif)'°• as the J,e;;.. f.:i · ..:-1.-::te;:;.i 

a rrryP an i: f1irth t:'IJh;t'e, 

(G) the df'vinti1n fro m the rr.er n is apJre ci !-ib ly 

re<" 11<'ed. 

The ru•uo re ci~n:: )f amb2 ::o ~. 8 an 48 with nor e or 

ver-:y lo;J .~ ercentf·ge J f f:·uper iut::le 15 fibrPt. f:iI'!'.1 is h 

e :;:. ce pt.iJC.f: , JUL tt1 e~e cxcc ;:li.Jn::: CJ.re €£'!.. ily llnde r 8 tood 

',E it hFiF oeer S8id the ~rE -n1tel check dete r mi nes the 

arrRy.: . If it U & Ne .. ~ o,.P. it I~ ;,:; t, 1iO•e rf .i l enollgh 

to c au-=:t; a.r.1 appreciaole num ber ::>i re -c u..riy -tip fibre"' 

Lo be Eie;i<:le r'ibret. anc ... the arr· y i ~ n.J thL.ie:; elLc bJ.t 

rlateau. If i t i 2 stronger a.ur.. c.;,i e~ proc J.ce r ick l e 

fioref. , it ic un··erf.Landable L~1at he exi stence of 

eickle rlbreE 1nvo1ver a c~Fnge in the percentage of 

0Lher pr e-cur ly -ti p fihreF; heLce the ce nt re of 

gra:u'ity il ..1.~.· be c-b_ifted. The ce ntre of erav ity 

within or<?-cLtrly-ti.p fi8 ref }iCE ic little c hecke d 

r io.lpe1 ri c -c1e 1i. fibre~, 

bllt in more c he cked arr ayP t~iE centre wust l ie i n 

[ up er s i c k 1 e .!j f i b re E o r r i c k 1 e f i b re s r e E p e c t i v e ly . 
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This is the one pos8ib le explanation to the above­

menti)ned c 2Ec s and of co!.lrE:e " ty) n analyFing these 

t~•o ai iays ;-;e c <.,.n :;ce t na ':; theE e t Y10 particuJ-::1· 

ar rayE ha ve g)t a very ~trong pr D-natal c heck , 

whi qh has Ehi ' ted the centre o f ~raviLy of are­

c11rly - tip tibre~ to the s ickle i' ib.t· Eerie"', fo r 

ill the pre-c crly- tip groJp '.J Ol J 7 pl?!'.' cent. CO rl­

pri S€'8 i:ou:ier sickle H fibre E 2 nC 93 per cent ~' ickle 

f i'°JreE, anc. in th e ~ · t"; cond ca!?e all :r:.·e -curly-t ip 

fibz·er nre PickJe- f ib!'~~ . -
~urnmarising ne can Eay t hat :-

(i) Super c:- ickle B fibre~~ p l.iy >i very i mpo rt 'lnl; 

ro:e in ceterminin5 the "toughness" wi ttin 

Plate 1:.u arrr,;& . In more che c ~ed ar , ayE, 

h rnver, the indlc 11.ti mal funct; ion o f E.;per 

si ck le H fibrer har 1~ c n ° ~ifte · Lo ~ ic kle 

iib re~ 0r ahccked curly- t ip fi1re~. 

(ii) In. c~mpari u>nf' of the abllndance of' ~llper 

. ickle b f :b r es in Plateau anr ...,addle err· y'2 

the latter i.~ tounc.. to be apore cia".l ly rir.her 

in fuper sick le ~ ribreE. 



-62-

(~ii ) ~i th regard to other a rrays it might be 

ge 11eraJ.ly stated trnt 'Tl'alley array tendc:: 

to have less Eup · r ~ic~le B fibrer ttan 

either lt"lvinP, or c-add1e arra.vs . 

6. Sickle fibres . 

Thi s ~erie(' of pre -e u.rly-tip ·· 1~res is ~f very 

great impor tance 1 for the c 1aeFific ~ tio1 of near-y all 

arrayc:: of fibre t ypet deper_d U?On tbe ~·i<·kle - f.i ·res . 

It ma;y "e .re cc llea tr·" t the VPry aefini ti '.)rl of n a t eau 

arra y hinges 0n the abse ce ')f ficde fibre~ alJCI SaJ dle 

arrFy owes it~ e xietence to the presence of c h81ly r ickle 

f i bres, !Jlhe.rea..: ~~..tVL lA , VRllej a n a. f 1 ain arr 'i'lt 1 re de ­

termine d by the ~resence of fiae rickle f i orcr ~ tbin 

tl1e ,IJre -curly - tip gruuo, It ic:: th..i."' uatur s l th~ t th.e 

c D r eer of sici~le 1· i ner- uurin~ t.re l r :1 re- anc1 poi ~ -

.' hi~ 

p&rticilar t ype of fibre ie of still grea t e r iotcreEt , 

cince Jther workerF i D woo l zo~logy Eucceede d i~ r eveal ­

ir 5 the exist':~nce of Bickle f i ,res in other b~eed s of 

~ h e e p . T h u r Due rd en l 18 , 2 2 ) pr t or t o 1. r y ) has a i s -

c o vered eickle fior"'s in the .... uth .African :v:eri no and. 

he Etat8S (22) t hat Sickle fi ) re s have beec fo~nd on 

the birthcoat Jf pr ect ica1ly ~11 the dritiEh b r e e ds" . 
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He re a re~e rv~ti on must be made a~ to the definiti on of l' 
\ 

sickle -fibre$, becau se it seenir: Lh t. t Ltte r d.e n'f? c l2 ~sif i -

c ation compri~e~ super cickle fibr s s af well) . (}E.. l p i n 

(25) had f•)Und i:: i 1~kJ c !' it-res in ne.v 1 .. eE l i::! nd Me r ino end 

Ry eland bre e ds an .. finally ::;Llthe r l Hn<l (4 6 ) f o lln6. I his 
\ 
I 

fibre type both on the 1.ierino an d 11ensleyd.ale bre eds . 
! 

(a ) De finition 

Dry( l 3) described thi£ fibre type a ~ 

f o l lo .vs : -

"J'ip rec i (' n S i1~1pe d li ice a i:: i ck le and often 
hairy; .r il't i ~n of ii b re be 10-,1 ~ ick le , 
and grown ~)e 'orr.: '.)irt~1 , fine no t hairy". 

He sls o eecribe~ in ~ ifferent pQblicat i vns thP va ria-

tions wit ln the f ~c <] e fibre series an d there:.· ore it 

i2 proposed to focu.s h ttention o~:.ly Jr.l SllCl ch&.racter-

!sties as are Jf ruo P t impor La nce in getting a better 

the i.i.o~ncy :hccp. 

A'E: it haB :-:tlready been mendoned in t.1.2 _pre -

ceC.ing chapters, the :.:.h&pe of the tip of the :;>re-c111r ly -

In all less chEcked 

arrsy r , thc.t were 1'ound ecpeci ally on the br i tch , the 

half - britch and rum p 1'-'£:iorE the tip shape of J. sickle 

fibr - is by no rneanr perfec t . S o~etimes it ~as ve r y 
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difficult to ascerta in whether a cer tain fi bre 

oe l on0 ed to the _pre -curly -t ip g rJu p or curly-

tip 0 l'OU _ . The ~ i l ficultieE enco~ntered we r e 

mo s tly c ue to n~n-t~pic - 1 tip 8h pe . ~uch a 

non-t;ypical i p &. pproachef ir:! f o rm the t i p of 

the hairy - tip-early-tip re r ie~· or cllrly-tip 

FE.rie ~ , anc~ :~lm of:. t al nss fJ.rn i s hE>E the righ .. 

wing of the re -c 111·l,'y - t i p f:" erier. 1.xe ne rally 

S per:k i ug ~ h U l c~ f i b ~ e Q tf: .. r t E' t 0 gro'I , and t 

tr,e sane time the c h alkiue~s betinr, Pie c i c: t g_l 

e!1d of a f i bre alljc .r ly thicke ns a!'ld be comes 

sic~le or hooK-like. If t hn mi c. d Le par L of 

the tip c .... rve if: rounded , ·Jhe tip re8emblet, of 

ooursfl, a hook or cui'l rataer ·~ h P n a :::ic kle , 

'l'his is always Eo 1.l'L en the chaltkiness statts to 

t h i e ken i mme: di a tP- ly; th t i;. , the c halcine f s 

beg in E to a p;i ea r nll'actic8.lly 3.t the time .. hen 

Lhe fibre starts to 5rov1, e..n<i t his chaJ.kine u _ iE 

well m& iLtBiLe~ until the ~r~nat~ l c heck comeE. 
in 

N0w/a typiea l li, kle - like t ip t ae medul -

lation behaves quite d i ff' e rently. Th13 f ib re 

s tartE t o grow with a fine tip an:. the cha ~deers 

beg i n:: t ap:-e~r :1,") , ly or e vet. very ~- low ly s r: d 

gra dually the f urther r ro m he extr~~e/qnd LtL 
di c ta 1 
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thicker is the fibre. Usua lly i t see ms as though 

the _pre - natnl checX: gives the chc. l :C i r.ess a c :1 uce to 

reach it f' pe~k ani t hen t he pr•_-n'1t8 l cb.eck C'Jmes. 

It is so powe!·ftl t t!al" H aan .. ;: tly caus es the c es-

sation of t!r prJd.uctio n of :rr.3 d ll lll:i in the nec 'lc 

'.i.'"'1r tranci t ion f r o 11 the Eickle t i o~ to 

the neck occ2rE ro r ddenly a~~ tle ch&oge in the 

di a meter between t he ~Cock o f t h ~ick le and ne ck 

x-ee,,ion is tc) !""8.C ifestly bnu profouIJd Jy ma rked that 

::>r.Dry {13) cou1t :1ot help r ernar..{Jug l'Inde e d, one 

ight iA.ell ret;;ard. tr..e rootE: of ~ ic 1..c 1e fibres a ·:. 

displayiiig g r ea t re~o.irce and. i!lc.Cnu ty in d. 1 f'<.! ovcr-

i ng var i e d 11 ne r :;if a c t i on 11 
• 

Tbus we e:rrive nt the oo nception ti a the 

acti on of the or e-nata l c hec:<: ir no t 'Jnly ref:'pn.J~jble 

for t he finene cs of th0 nPC~ bu ~ s1co for the 1end of 
+h1~ 

the £t ock of t-k tip. It ir:: rcafonable t o beU£we that 

tre .J re-na t a l cbeck chunging the "! i c: meter impaire the 

s oli a and. broad founa.:; ti on oi' the tip and the ~to ck 

~ he i ff _ren aE in the Li p shape ~ ithin 

f~ i ckle fibre fe riei: ':l i ght oe ai:: we l l explSi ned on 

th e behav i our of c hdlk l n es 2. I he~ & J r t:ad;y been 

said. Lht: t the ti 'Yle the me dul l a ti Jn eppe ~ rc, r: ni the 

. \ 
j 
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r Rte of th i ckening, play a ~ ignificant role in deter-

mining the ditfferent variation~ in th~ tip s ha~, e.g. 

in the hook or curl like tip off the sickle fibre the 

chalkiness btartr fron t he extreme d ist a l end and is 

well maintained un til tl1e neck. In typ1cal s ickle -

tips.;- ho ·1Jcver, the cbalkine s e appea rs a bit Ja te r, 

Moreover, 

th e chaJ.. l<:ine [ s g ra d a.al lY thickens and thu~ the d ia m-

e ter le gr05ually au~monGc~ Rgc in until the neck, and 

c on Ee quently the t.:p is G. pertect one, and ~trictly 

s peaki ng re :::emb le~ more ciho~<" ly Ii s9y the than a sickle. 
I 

In de 2 ling ,v i th ha lo - h2'ir ~ ( p .-B-6) it hae beeh e mp has is ed 

that tho sarne fac t ors rnighL be responEible for halo-hair 

shape , namely t!1e lack ol }_Jre-n3.te.l chec k anc. the ma nner 

in .vhi ch the :.edul l a begi:.i ~ to thicken. Thi~ id ea wa s 

also empts.ri.seC: in G.cr.::..in6 •• i.th JLter fib].-e t_ypes belong-

ing to p1e-cu.r ..... 1 tip cr1l1 f1 2 'r, il tr e explar..ation he<· been 

pu.t for a r c !::.Lo»Ji11g ho'.'< ~he t,yp:i. c·:l and E n-typic 1 form 

of oach teri.e l rnie;.ht resalt rro1.:.1 t~1e inte1'action of thesP 

fac1orE. f'hiF h~J)0the t. i~ thEL th P. ' ip shape depends 

u pon ~nteration v! 
i..h~ ra t e of thickcnin" ' d o o .... me ulla and 

\I b) t h e f;I 1? -nc:. t.J. l c irn c k, 

lnads to the one conclu..:.i on - namely that the differences 
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in the tip shape are no t confined to one particular 

serie2 of fibre t ~. pe~ , bi.lt ~re1a 0onmon fe ~ ture of the 

pre -Ct:rly- tip group. 

It L . feere c. , h0i\ever , that thls hypothe10is 

•tte mpt~ tJ revesl only on~ pert of the tru t h, but 

thie is n~t the .·. ho h; Etoi.·,y. 'It is re a lise d that 

~i ehin1 the :-~or c e uu.i: t '..l.escribe there are others, 

the method af working of ·'-hi ch h rt ill ULknown. One 

of tr:eGe e have mt? nti )ne:: in ;n·ecec i ne; ch:: pte r i:: , that 

L V1c1t the general E: htcp: o f a tJ.ft i.F ~uperimpoced 

u r n inc i v id t1a l f i b re r • 'I1~te 1ni'Clmence of tuft sha 1e 

u pon 2ickle fi 're will be di::cu ... se d 2 t the ew~ of this 

Ch.:ip Lcr. U W l e t Li. '" OOC.ISid er .Jther fea ta. re"'- Of the 

Ei @kle-ti pE, that is -

l C} Length an~ Hairine& G of ~ickle Ends. 

Dr y in ~ is ~ublica&icns aua oerning the 

In the~e 

feat~rec ~her~ are great differences between wool 

samp leE. Wi~h.in the . ane- K>Ol &a:n_ple, s ickle fibres 

have been found forin.lng a cuntin 11ou~ i::e rie~, from 

Eistonir: hin.~'.J. u lai•.ou , - d ' b 
...... 1 o" i:;n e 1'1 re~ .. to fiores ·t w1 h very 

smsll sickle endl:. In cif'f erent F~cimcns we en -
_:::J co l2u te 

di.Lfc!cnt gruclients as: ,vo p:isc fro;n left to 
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right a long the s ickle seriei::. The lengths of 

sickle fibre ends are of great. iQ)portance since 

Dry (16) found a relat io n Ehip between lArge - onded 

sickle f ib re s anJ. the shed.l:.ii.e., Ei tu .:i t i on of the 

s uccessor s (G
2

) of Eh cd bir t hcoa L kemp . He re i t 

~ay be pointed o it that no rr.ca$U emeut jf the 

~ ickle end~ length iF avail able an~ a co mparison 

may be med e •.n th i r: a sert e r of si c kle f i brei:: frum 

one ;;irray . f ickle fib re 

s e ri eE in wnicn it ha~ po~si b _ t. o a rr ·:i.nge the 

sicklf' fibre f in 0 H1~1' "' 0 .l. 

f rom "Large en1..ced-" on the left '<'Jing to "~mall 

tere sting that fuch a r- erier .. er 0 f:iund info -

which the fir£ ... i' iore ::o of t he pl' •) -c t.trly - t i J grC11p 

-., ere ~ u oer E-ickle .3 ·H ~ fokl r..: . 

in t he leng l, h c,f t !·,e l ip ma y 0 e ex:11Pine d e.gain 

in only one nci.y,;. na1.::ie l.>' th3. t r P . l'e- na ta J check 

whic h i ~ respons i ble f or f orming lic~le fibres 

star ts to '.Nork at &. 0 ' ven time anc cau.~e::: tb e ne cks 

to be fine, but the fibres c. o no t p.'.:.e.rce the/i::-::·n 

i n oue short period of ti~e . Ji:.. Gt. lpin ( 2 6) hu.e 

r:h JM , ne "~ follicle~ are c · nstand.~ be ·ng fo ,u~ c.e u. . 

·~en the grne ~ resrl v ~iblc f or the E xiete~ ce of 



i 

coil 

-
• 
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> sickJe fibref reach their threshold or in other words, 

when the pre~nRta l ch0ck start8 to act, it must act on 

·~· · an1~;en lot f fibre t ip~, hence the d ifference~ in the 

length 11nd hairin~s s of the t·ic1{ l 7 fibre tips. Indeed 

In some &rrfys the right 

wi n!! of the E:ickle fibre serief consiBtE of Eic-:00 fibres 

having very tiny ~ickle ends and gredt care m ct be 

exercised i.e. order t o put the · e fibres into&. iroper 

Eerie~. The diffjcultieE ~ 11 be oetter under~tood 

v. he n vie rec~·ll I. ha t the ~icKle-cnd mu~t not lec e ~E"a rily 

be a chnl .cy one. In the light of the preceding c i~c us-

ri on it ·ill be unC. erstooc that the Ehorter t he ~°tckle 

e nd Lhe J..eE ~ chanc .o tor i t to be cha Hey . Fur vhe l 1101·e, 

tba genera l shape of~ tuft i ~ Eap~rimpose d upJn i nfil -

vilius.2.. fibres anc.. in very .,.,ell chec~kod a r r&ys like 

Valley or .Pla in, fllch a tiny sickle 6ncl if u~is l_ l y 

entengled in the coi l e of a f:pr i ne:; and it i very 

h l .k th t · f l ti r·b 11;' · 2"J) m.ie l. e ; e ,1 p o & c1ir y p :.•e , ... ::.g. ~'- • rhe re 

&re care:: ;n whic f'i i. t •~ ar. i r.i;Jossible to ciecidc .b.e ther 

1,,hese fibrf'~ Wf'r{i s~ckJe or cur ly t]o and. in euch a 

cai:e we uEu.Etlly r-neak of a very c loEc a.efocir-t t,ioJl 

bf: t,o.een sickle nc! 0ll1'l.Y t.i p fiL res (lt'i~S~ 23, 24) 

- -<J e.e,. 1,amb No . 27, Ravine Cin rllmp, anJ. lam-b» No. 44, 
I 
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Valley on Half-bri tch, with 9 and 5 intermed i ate 

fibres, tf1iE 1.Je i ng l.'7 an <l 2 .9 per cent o f' total 

fibl'e~ re spe cti;ge l y . 

Tna.~ r.c ha ve o i.E: Cllfn·rnt the rig ht wi ng of the 

f:icklc :t' 1bre. ""eri~f cloi.::e l y associated. Ni th the curly 

tip ser ~ s. rfov_. t he lofL 11. in0 of the "i c~le s eriei:: 

dererve .. rrdnt 'on &t ·.:e ll. It v .. a s s:d.6. tt~ t th e ill ft 

. ing uE~ lly con ei sts of lqrge ena e d s ic ~le-fi bres 

and there.Core: it c~nnot be h i dden i n the coil~ of the 

Tlis oeing the C8EP , no difficul ties 

i n recognition ot 2ickle fibre~ ~e r~ ~ncJunte red . 

1'hi2 c 1J~:: assoc i a ti on of t vl:l ty pe<: of fibres 

or li .r.k::oge bet~1ee_1 t vie fibre type::. has nl rea ,iy been 

dealt -.ith i D. ti1A Pup e r ::,i c l{ l E: 3 chapter. :' he 

11 do1....ble D.nid" h&s oee n f.tn•\n •Jhere by t he r u pc•r Lickle 

B nn.d Cc"-1e E-re .L inke~ up 1.ij rect1_y to the r-.u i ry tip 

cirly tip fibre~ . No>·J ere ex!::npl-2 of fuch a 1 in1rnge 

~ ill be ~D0Qeh t illu~tr~ th~t if a tip s hape is 

ncn-typ"i.r:c. l thif' is aliri.:>~t a1 ~.a~1::- conf i ned to little 

che c ked arrayf l i ke eo~e iadd le •.r r hys o r to a le ~ Eer 

ex t e ~ t ~a vinP ar r ayE . Th i c i r, 8.£ ~ in Lamb .i..! o • f. 7 

v.lt,h a .:- ~1 clr~lc a.rr i.::y on the h&lf britch re gi'.) n. In 

tb.i L array .c.ic.e inte.nne d. ia. le ~, tet\e e n EicJcie fib r es 

and f,u iry tjp curl~ Li p '!'ere f rnnd , t hiE ;eing abo ut 

2 peJ• c~nt of kJ t sl fib"'.'e~, <:mo i t c ,)uld ::l :::>t be de cide d 
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whether they are < iclrle~ '.)r hairy-tip curly tip fibres. 

Such a li nkage i E 3 ra t he r c ommon fe nt ure of arrays on 

t he bB l f '.J ri tci1 reg i onE , .ben the .t·l ate a.i array is found 

on the oriLch region. 

( d )Tui' t Sha pe inf1uenci ne c:hape of 
Pr·e- afal Part of Sic k:le .l!'ibrec . 

..b.S it hae a. lr eaCiy been pointed out , t he Ehape 

of tb.e tuft or ld>ck has it~ inf l uence upon the f h ::,pe of 

the pre-m1t"l part of a fjbre. The tuft: of the Romney 

birthcoat c1cee rve s q·e cinl at e ntl. n . µowever , t. he 

p1ese~1t st.tu.'' i[ concerrneG. with fibre tyre~ ~rnd r efe rence 

is muac to the: turt ~hapA inc ofa1 R.S c ertain fibre::: a re 

c:JLce rned. .Hriefly it might bP saLL tr1at manifold v - ria-

Lions in tu.ft c:.i.i pe exiEt, v"'1 i utiom from one lamb to 

~n0thc r, PP we 11 as on the rs me 11.".lb b.it in r ifferent 

booy regi)nf: . .B'urthcr, the i r.vestibati1)n. on the in-

heri..t nee of tbe curl sha~ ir K a.rF'IT~ul l!:-l!lbc rav e 

in complic'iteQ multifactori c. l fR'='hiJn. ThllE it if' 

pla i n t hat a tuft a~ an entity exercise s an i nrluence 

upon i n a ividuf· l c o1ut itu.en L fibrec: . 1' i~s . 25, 26 and 

27 E ho ~ tuftE fro m t he ~ithe r E . The Be examplec illus-

tra te the p ro .L. o :in d. i ru Lience J .f tui't ~h:.: pc on the shape 
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of c on s ti t ue n t fj b re 2 ( s c e a 1::: 0 figs • 2 8 , 2 9 ) • Even 

in such t.1f t s la rgc end ea E' i ck le 1 ib r0 ~ \~ e re f ou.na., 

havi :i5 rJ .lll cleci .:tc;kl~ end.f?, thiEO tJEnn__:. C.u.e Lo tb.e :::uper-

impo se a ge 11e r~ 1 ~hape of the Lt1f t . 1here a re many 

other in...:ti:inc es in. ~1ich fibre~ ·~ith ~-hort er nc cKs 

we1e foil.n..! , e.g. ::u.per !:. ickle it 1 or ~upe r ~ic;cle E . 

and ::..:>1T1e or the m ·~ sre pract ically chalky throughout 

ye t f1aving the ldcnl;i c t.: l $h~pe 'Ji~ tl-J.e +-uft , r-o t r.a t 

one mi 5 ht c:pe~ k ·)f th i~ fibre ::-~ a cCf t _of lhf> tuft 

C '.)nt JU.r. 

Fro .n t he few re·•ark~ ~~O) Ve the concL1sions 

may be draAn thet 

(i) rhe thLpe of the prc-n~ t ~l portion Of a 

reEult 01 manlfo lo interac -

tion:: o.f fi: ctorf, rome OJ .. rich are known , 

li i) t'hE lnf ..i.ence Jf h.:: tuft. ~h1Jpe -~on co.n ­

stttuent. f i bries mu.:t n ) t 1e nc-gle cte d. 

{e) The 2oct ~ata l Por t ion of ~lcxlc ~ibrcs . 

I n the ~ uper eic~le B f i bre ~e ct ioo a clarsi­

ficat i Jn AB~ mhce oased Jn the ~ehaviJur 0f the c ha lk i -

ness in the post natal po r .ian 0f a _ibr0
• 

classificati:>n h.old e true. f or the rickle series too . 

It mil.s t be rernemberea th2t ..vc 2rc der ling with r;er ­

e isten t fibres only . 
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HE=- re G._;Rin pe.t~irtcnt s i ckle f i b re f' ma.y he 

groupe~ on the ir ~~EL-natal reg10~ . in the fol l oA i ng 

c las~e~: 

{ii) ./ine t:uou_;hout; 

( U ) Ch 1ky in C. i cte 1 p8 rt. am. fi ne in 
pr-:xirna l part 01' e. fib re; 

( i v) Fine in the mi de le pa r t; 

(v) Fi ue in t he Gistal part and c ~nlky 
in t.h. r·i·oxiua 1 1,c.:.r of a fibre. 

(i ) ChaL-q t hro ueino u. t 

'l'hiE c la s s of !:: ickle r i b:tc if o i rare 

oceJ.rrenc e . be cau."' e i t u.r:J.ally happenr- thr.t if 

a bicKle r'ibre ir chr-lky in Lnc ci:::L J part o f 

it~ ,o[L-n<.-tal ca r eer , it either :::he ds or 5et~' 

~umetiffiF-<, h:)-i"? VGr, ·hen 

Cue~ not 0CCJ.! , it happe n::- t'"la.t cick:lP fi brP S 

arE· f)tHlu ct1eilky .L'i~ht to "h.;:• ct1t t..iLt oft.be 

sample . I n a Eerier of ic kle f ibrer from the 

,ia.n- :c.rrc,> therE: have been ~OtlflC !:'ickle fibre E 

01· th ir f rier , .;hcrea!:- othf•r ~ i.o~·PE ·ere 
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e i t ~t cr e he l or fine throUt.,hv.1 t, or chcl ky t o 

the r criE is t binn i L._ 11
; (f) r instance Lamb 

r:o ; 76, 1r~ne.v arr&y on the ack region). 

In the ti ·!? ~h~;,..,s, ch2lky sickle f ibre s 

rc~err,...,lcC. cbt.el.Y the hoiry-tip-cu1·l,y-tip fibreB . 

~-u.ch ""i c~cle l'i brc r , ch · lky th.rough:rnL , may b e r e ­

g2rced os lr:oicft) rE 01 .oH ''crirL thinning 11 

ar ... d '1i 11 te uL. cuEsed ia te r on. 

lii)Fine Throughoa ~: 

'TI: i i: c 1 2 E r . f E i c re 1 E f i b re s i r of v e r y 

g r C'at importance in determi nint: ···- vi•1e <2 v.ell 

ar Valle~! e.rra .}'· It . il i be wi:> ll t'e me mbered 

Lh<..t the di ffer-nee bet.ccn ;'. Cl-'.:.le a!1c La vine 

ir t,'1'3.t tbf' lotter h2r er app reciaole nu:nber 

.Jf li:1e '" ic ~ le fi':ne~, l;.err-::.1~ !.. r> :!:'armer lack~ 

thiF cla Er , nn the VF llcy ur r ·y murt hEve fine 

rickle fibres Lo..J. Therefore tnif cl eee ) f 

E ic ~le fibTes i s OQt only the key ty pe of 

RavinE arr r.y , but al[o t he ubundFnce )f fine 

ic kie f ibreE ~ i~ht bs regPrde~ ss ~n indicAtor 

o f toughneFs or ~ea~ness lf ~av ne 0 rray, and 

thus i'.i.ne ~ic:tCle fi.brc~- p1ay the ~Lrne role as 

fupcr ~ ic;cle 1~ in platedll array . Be fore 

analyc:i ng the ab undnnc e of f i ne ~icKle f i b:re s 

a fe w wordE may be E&id abJut the general wa c-
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ro. co pie :::.piJe&rc..nce o _r the $C Ii bro L. Usu.~ l ly they 

c:re fi ne th1ot15h.)u.-., \Jut r-o..ne ti .os a very tiny 

strine, of tue ciulla ir. rceu in 1Je n<:. 1. 'l'hose f i b r eE 

which LO po•Eees a rewnant oi me tulla are referred 

t:i Bf: ''interme6.ic ~en bet ee.r cht. 11.ey 2ni, fine and 

are placed in EEf~r~ l e cclumc~ in the 2tat i &tica l 

~ection Jn fibre -t~ pe ab~rd8ncc. ')n the oth" r 

ham~, it i[ ve.r.y ear.y inC:r--vd to 1 inu £ ic:.Cle f i '.l res 

wh i ch 8H' e>.~:.r -'me . ':J fii:e, ::::u.~lly muc 1 r..!'n r ter nd 

th e .J r e c r;_ t o t e v <:> r y f li rr..: ~ ilh::.it tH•ce o' crimp 

•wlln.o.te\i1evrr, yet the tip fonr. i~- ~ lm0ft ::1 Ayr. n 

1.erfect f:icklc-li.ce tip n~H u~· •a lly too havi11g the 

~ toc.c of the ~ ic1<:lP ch· l!{y. 

l f) ,,T oughne. ~ r· of Ha vine ~ r r&y s. 

In 'tab le 1. the eiel~l~ fj b rPE nr~ l'.l r ra nged 

in H~f'r r om tcU£heet to we s x:crt:. ..::ror r-irnpli-

city the colurnn 1 ana. ~ ' t h~-'t is 11 :..i ckle fibres 

fir.e" c..~ c. ,. in.tcr1.1edia t e" ;,ere adc e c in column 3 

and thPy are rege rded ~~ "tJtal iine ~ ickle fibre~~ . 

J.1 he f' £. m e: a pp 1 ::_ e . · t J c o 1 umri 6 , / ~i c b i s s ~ um of 

colu:nnE t.i ar~d 5, anc h~re Pg:Jit1 Ehed. I' ibre:::: are 

reb~ rde d as c bs 1ky eickle -fibrAs . 
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T;.i~ " ~ 
,, .. 

Ravi ne Array . 

Ci c 'cle 1.' i b re~ e:xpre u:..e C' .- .,. 
<,. pe rct..ntage of ? r e -

C ..:i.r ly - Ti o ';r '.)u.p . 

ric1-:lP. fib re8 
BJdy LB rn t 

Reg i ) 1~ Jo . Fine Inte r- 'l'otsl ""'halky Uhalky To tal 
med i ate i; Fin~ pe r f'. Feea. c ha lky 

{ 1 ) ( 2 ) l ~) ( . ) 
I-:. ( 5} { 6 ) 

Brit ch 1 20 0 20 80 0 80 

He lf 6 6 15 f; l 73 6 ? 9 
Br it ell 82 7 06 43 57 5 7 

Sl 18.5 18.5 Z? 5i::. 5 l ') . 5 63 
16 42 42 : .. r; 33 5 8 .; ...... 
4~ 37. b 19 t>6.5 • 17 ~ 5 6 4.3 . fl 
7'6 75 75 25.0 0 25 . ") 
75 6u 40 lry, 

' ~ 0 0 0 

Rump t;5 lG . 5 l " i; v ..... a. - 79 0 79 
62 i : . e 28. 2 4 LC 36 23 5 9 
27 ll. 4 37.1 48 . 5 22 . 9 28 .6 51. 5 
'16 4- 0 40. ~) 54 . 3 ~ -~ 60 
81 39 l? . 4 56 . 4 c4 . 9 8 .7 43 .6 
76 61J 0 60 30 i::i . o 40 . C 

b e1 ; 5 l f. 5 1 00 e 

s i de 6 28 r 2t 72 72 v 
27 9 .5 . ~ 57 . 5 2Z . 5 lS 42. 5 ':J:t 

t'.2 2i 31 54 46 46 

Ba e:< 81 lC 14 2'1 21 55 '76 
8 G4 ~l 65 35 7 45 
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This table ena bles us to draw the foll JW ing conclusi ons: 

(i ) t he l o ·~e~t percentage of tine or not ch&lky Eick le 

f i breL ezi,)rei:~ed. , ~ t h.e pereent'lt;.e ~f tot8}. pre­

c:u.r l y tip group :b 2v per cent , .:.nd the h ighes t i s 

100 per c ent. '.l1 tie for;r:e1· f"c;?.J.I'e cenJtes t he t..o ugh-

erit i~avire arras , ;vherea!'· trie lat.tt·r im i cate s t he 

\'VetikP.sl;,.o::.r:cay . /.I l l intermedi"teF of t'.)'.1f1hne s s or 

v1e-:kne s exi ~t: 

{ii.) In light )f the f'P in t e rme,HH tc ::_: ih t ough ne t s a s 

:.el l 88 the tcrreity of :~ft terihl u.ridcr the in-

ve; ti~,t. i .n_, it is unsa f e t o draw any C .Jnc lus i on"' 

<-.s tri 'l.~.ethrr L me body region:= &re 1- 0!ie to have 

re a ·c.., r :> r t . · ; he r r,a v i n e a r r ay s : 

(iii)3J~e if thGf·C arrays has its Eickle f i br9 se r i es 

;:;o:o:r.lt? tely fine , A.t 1eact 18.5 per cent of' f-'ick le 

!' i brcr in tr e >11eakes t ·~avi.oc LelJUts~ w 11 i n ter-

rnecliatc colunnTl. 

th~. t it a che c k i s p o ~~erfuJ P-nough to c o. dse all 

11 s i c!cle .t'ibres 11 to oe il11e, it c a.u£ e ~ [' i mu lt8 ne o usly 

a f~" Cl.lrly t ipf: to oe fine arrn th(;; arrciy beco mes 

Vall€~, - i n o t her N::>ru:=: , th£' tlpper oo r de r l ine for 

na11in.e arr~yf" i~ ab0u t _ BJ _per ccr:.t f fi ne s ic k le 

f i b r e s. Up t ::> t 11ie' point., tt:e e..rrP-_y i s 8hifted 

t oward s th~ Va lle y r eri es . 

not me a n that thi s po i nt is s imult a ne ou s ly the 



- 79 -

lower bounda ry Ior Vhlley a rra y be ca ~se Val ley arr ay 

rnay n2 v ~ ae fev• f!!: 11 per cen~ of fi:J. e s i ckle fi breB , 

( g) Abundar1c e J .f 'in° '-iCt\:le Fioros 
In v~11ey lr r syE : 

a oi: Lbt prev..i.o~ ::.ce, E:nu. ~rJv1s an app r Ec iable i.ac r e 3. s e 

i.a fine :-. icl~ lc ii brc ~ in Val e,y El'r&.,y, , that rne G.m= , the 

trJ r e cheui<e1.. t.hn a r :....y the more . j c .cJe fibre~. Of 

c our~e, t ome J ve r lapp i rg between ~av i ae a n d Va_ley 

e xi [ t G, &~ •d. 11 be nderstandG \Jle , hen we reme mbe r that 

the c h~Cl{ l'.C'f4,.CJnfible for de t ermi ning t he arra,yf co·nes 

nre -

ua tq 1 ;; .a Le an: ·3 p")E t-na Vl rn_. If the e ffe c t on 

flnene~:s if eo1ifL,cd t.:i trit; tH''"- r,&. tEtl (~ '.ree r o f a 

t!lan the Sa adle erras, althJ,tgh aE' will be r ee n i~_ te r , 

c~r.y - t i- grJup ," de · er~ini ng t~e rel~t ive a bundance 

of pre-Ei3kle f i bree and :ic-lc fibras , and thus 

c'l. I'!f,e the 1Jal2nce of Lhe prr - c .. irly-tip g r :m:p . This 
a 

ba l a ice L/vcr1 import~nt fe c t.)r be ce1.1rc i t i nfluen-

In i te p o < t -

na t a J_ e r' fe c t the c i.1e c:{ c E . .J.Ef' r t hf, fib e to be f ine 

t hrJU6 hou t and tni 0 i ~ respon Eible fo r de termi ning 
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more improved arrays, tha t is R2vine, Valley and Plain. 

If ~lte post - nat:..l c beck is confi n e d only to the p.re ­

curly - ti· gro n, ag~in n 1)th ing -finer may be expected 

t bon Ravine c. rr3y , but if it a lso attacke cu r Jy-tip 

r i b re~" it ,l!il) c au:::e the arr y to oe Vr·l ley. Now 

&e,;a in we kLo','J ~ hat the Epread of U,i t c heck varies in 

& N&y th&t cs~ be ~ e r crlbed i n te1~r of t i me of actiJn 

or j {l te:m~ of :::pa ce al:)ne: th ~ serieE ~f fiores. I f 

t he E p re a c; · 1 L hf c t e c ~ il: c o 1 •.fin"' d t ,'.) the pre - c :i r ly -

t i p g1ouo it c h nge E chci. lky .... i ckle fj_bref in t o fire 

l•u 1; i t t'0er- n et tJuc h the cn.rl,y - tip g r .. H:•, 1•r.til a 

e, tven 1)oint , ( .hi. ch . 1 a~ tentt:tl>ely fixed aP- SO per 

ceut. o f f li1e i:ic~.!..(~ fio.r-e s~ but Nhcn the poc::t - natal 

check c~t c hcs a 1 the late sickle f•aref 't~ effect 

·ill i;.ptt" ao ir.L the cur_y-ti p groutJ, leaving the 

1 e f' t .. in~ ;; f ~ ic h. l <> fib re E c h , lky . Tb.if i ~ &ctua lly 

tJ hat happened ia ..:ome Valley 8.tr:_,ys n11, .i n t:ih: ~i ay 

it i ::- poi::Sl le ~ exp lu ir t~ o-uPl l.e.' 1a11pr ·;nc hine; 

This !'leans 

that t 11e po~t -ndtrl pha[;e 1f tf•e c 1 i~cK" tias spread 

m0re over the cJ.rly -'..i µ i'itre ~h·111 ~ icklc fibres 4 sd 

thu.s extrenely lo.v perc e11t._.r·e2 of fiw~ ~icic le fibre s 

were f -..Ji.l.111-.. Suen event .. <-t.r~ h lreve1· Jf rure oc c ur -

e nce and coming ba ck i n o~r consideration Lo t he se 

t .. o table E: we c an se e th::; t f:l.s C:1 r ule the pe rce ntage 

of fine si c kle fib r e i~ in f cvour of Va lley ar r ay . 
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T.h Bil<.: v I. 

alley .hrru;t_. 

'.:,j ckl fi. bre"' ex;ire~sea 3~ rerccnt ae:e of 
;re -ca.r ly-ti p e-roup. 

' i ck le Fibres 
Body Larn"J 

. 
inter 1ote1 Cha ~C,} C.,8 lK,Y ro 21 

Re.;io ns No. -' i 11e fllediat e Fine Per~. ~ he d Ch& lky 

Bri tcti Z5 l~J.') ion. :i 
f 4 100. () 1(, '"'. 0 

-=ra lf l 11. 2 67.2 7C.4 22.e 2L8 
Britch 4 -1 90 . 0 10.:) 10 ,) . :) 

35 l~ ·i. 0 lCO. 0 
t4 10"'. 100. 0 

Rump 4.3 53.0 11. 7 6~.7 14.7 20.6 35.3 
75 49. :...' 51. c 10~.: 

1 £ ~ , l. J.:;-. lC.) . 
84 10'.). 0 lOG . C 

i de Gb 50 . 0 50. 0 50.C 50.0 
<. .J 5.).0 50.J 3t'. 20.0 50.0 
7o 56.C .')6 . j 4 A ,~ 

':t. ,:, 44.0 
11 45.fJ 18. -: o.3.5 ZE:.5 36.A 
48 80. 0 80.0 20.0 20.0 
75 04. ,~ ?..7. c 91. [) 9. ') 9 .0 
46 47.0 .5b.O 100 . 0 

1 . 1.3 c. ft lO'J. n ,, 
100. c 100. 0 V«I 

84 10,) . "..J 100.0 

Back • r' ., . ~ 

26.~ f"'.t .-, "" 7Z .7 Ov :. l). v I • I 

27 ~1. 4 14.3 35.7 u .. :~ """ A 64.3 vv • ...._. 
11 41. 2 41. ~ 47.1 11. 7 58.8 
7'o 6!J.5 .- ,- r- - - • Ci 5.5 44.5 O<.J. v c.} 

4.J 5oJ 56. [' 4 .c 39. 2· 4~.2 
48 57 . 2 14.3 71. § 28. 5 28.5 
'15 4c.2 4j. l; e::i ~ ~.e lQ.2 10. 2 

6 90 . 6 96.6 ~ .4 9. 4 
84 6 . ' • 0 96.6 3.4 ;3 . 4 

l 9 ·~. <) 5. 10~. C ,, ~ 
~-- 101.') 1J8.c '-- ,.. • t 

44 lOJ.~ 10'.). 0 



~raph I 

Percentage of ~ickle fibres that are non-chalky. 
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'11he Mean exprefsed as pe1•centage o f 
toG ~ l ~rc-C~rly-Tip Group . 

F ine si c .c le fib r . s 
Inte rme diRte 2ickle fibres 

Tota l fine sic~:c fibre 

nav i 11e 
Arrays 

2 :1 . r ; 
l 6.4i 

Va lley 
Array s 

79 .95% 
9.47% 

89. 42f 

F1·01w t he: figure$ aoove it is ao9are11', that 

d.Juble dly JL1.ch mon: chec 11~ed th:::.n . rv ice or.e f. Gra ph 

I :::. tuv.E' ck rl.y thE 11ay i.n which the curve for fine 

It mig~t be paintr6 0ut that 

.)tit of ;)t:. V< lley arr: ·:1- , onl.y ;:, !:nr&y r have t he per -

c ent'1ge rJf rine ficl.{le fibr:i;r: l .Y vAr th~n the me~~n 

c ir ve. 

Jc strcdca: 

Ru. v in· ~u·ra,y f. 

to tal sickle fibre abundance; 
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(ii) In the urescnt n.iateri &. l under i n vestigati:::>n, 

the 1 erce~tag ~ of f'ne anc, f •· irly i' ine r::i cke 

f iore L 1'oand ran5er: frorn .. o per ce11t to l.)0 

per cent ( tt1e mc[;n oe 1ng ,i2. 1 per cent) and 

t hu.~ th fo rmcr f'igi.l.IC ll: re~t=na e C.. e.s the 

y~e<t. b •waary for B'7i'1f' ar r'~;v. Ac:: to 

Lh"' lr;r,te ' -:'ii__.lr:', ~ rer-c .. v2t irn LE t o be 

:.n.8.c1e in L11A t ', he llppc ~· b nr.{.rry f·::ir f\8V i "1e 

srr '" jf· ml::.; t "be 1: dov n t •) c·c _pf'r cent of 

f ine f Lkle .ii.bi:ef' (this log per '3cnt co!'.­

~Jr t:·c~' r'i118 anc.. in~ ernE. Ui ' te sic.\..lc fi:Jre:::.: ) 

i'ihen t!,ir: 1rpcr bou.1.a.'1 ·y i 0 e xceeded th e 

(iii) T he µ0rcentage :::>! fine icK:le fi b re.$ i.o 

V.Plley BrrFi yf:.. ranee~ t rom cb rer cent. to 

lGCJ .er· cent, t he .'jcau bcL~~~ t-:; oE>r cent. 

rrt1e ir:ter'Tlecli&tc f..ic~rlf: ~ ibre~ in VPlley 

~ rr ~yf &r8 con E iccr~blJ ~c(uced . 

( h) Re mc. i ni .. 1& \ c c. •1" d) c l~ t'~,e ~ of' ._ i ~·-:le f i b1·c s. 

The (c) anG (d) cl 1s rG G o: sickle f ibres, 

:v : 71ely tr.. osr- cb9lky i11 th:- cif t <,l ri~-r t ~nc fine in 

th e ~~rol{imal Dar·t nr' ire fi. re "r:'"' 'in:c :'.:'ine in Lhe 

middle part only, req;ectively, have been d e s c ribe d 
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already in the section an Super sickle ~ fibre~ and 

will be furthc i.• dir' !"' .J.~"'ed in Lhe: secti ) n dea ling 

·:. i t h 11 er i f- i ~ t. h i. rrn i ng '' • Her·e , ho'ie ver , mGy-be men-

ti med. that Lhe·(e)c_a:::s is ve r·,y com :1on in c..;. 11 per ­

E1:=:tent sicx1e 1'ior~"'2 ent the fior c ~ uf Lh ~olumn 4 

(chal.{y sickle i'i1J.r• s; are ne l':ll'lJ c..11 c1au. (c). Of 

course the .oa,ority u.f r: ic ~{lr-: _fib r~f f0 :.iu-: i.a toe 

0ac6. le c.rr·J.y !2 oe lonc5 to t ·• i. F c Ja ~ c t J . 

',Vi th regard t o th.e (e) cla:: ;: , i t may be 

Enil thEt ve y .rew f . .ic..: le f.:.b r cf of thiL c1a ss ·:,ere 

e n c J un t o r .. d.. 

'l'h i"" 

po.nt m::y be ~Lil l ri.~r-e ~t1.)r•1 l_y emn! ;)~ ieed in the 

{c ) c l&s~ (fi1e lu (,d,t~ l .i:-iart ::-n-1 chal1ey in proxi-

msl ~art of s fiore). ~-ucl filirec: ·.e re f;)und in 

ot:.l:y two err:.y c - n'-rnc ly in Sa•J.dl e a1•rny2 O!l the 

rump ::>f J...q mb No . 4.c ant. on the : i ce )f 1,a!Ilb ,To . 8 1. 

I ~ the fi~i:t ca~e of1::.y Jnc .. u.C'h f' i~"lc:l!' fibr e ti1=.~ 

been fo..;_1..:., the • . i..~t81 ric:~·t ~a;:: fine '1r1d t he ohalkrii.­

neE"s ha s redvej in t.11 pr )x: im"'l part, or the .f ibre. 

The i:.0e c)nc. c R.~c .,a ~ or gr~E-te1 i rr.port:lnce, oecause 

quite~- nu.mbcr of ~u1....h £:it~·cle fibnr- .ere found, 

nJne of the:n being .1.LH Lhr-tt;;;h)ut., !ncl Lb.is fe;ct 

ha~ shifted the arr a y, virtu[l l y V~ l lgy, bp c1c to 
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T 'ti::: ar1· ~· y if d.i ::: c u.s c:- d on page f. 

j) Abuiidance :>f Ch~li{:; sic~c1e fibres. 

{l} I'l~Le s2._ ari:a.1~ : 

Lry and ~utberland bave f0u~d in Aome 

Pl.t s.;u array:.; a negligiLle nu.:nJcr .Jf rickle 

:ub:(;£. I t. he ores.ent ftu.dy vllL of 1"9 Pla te a u 

arr~vP, t\·Jo , u ch arrP 1 £ Vite re ft)nno, nar1e ly H.mb 

":c. 27 ~-:rJ Rl both JH trt:: b1iteh re-gi::in< , 'J' he 

::'or oi; x· p 0'" ~ A f fed. 1. o ro. r cent. , the 1 t t t c 1· 7 . 7. 

arr··~ bH"'ler Jn caddle ~reryr:. 2.nr. 1l1tn·ef !'e 

t'~e •ircfer c e 1.£ sic <le fioref: may oe explained 

in term~ of lntenei&y of ore-n ~ t~l chec~ , ~1i ch 

i~ nbJu.t t o )Ve rs tep t,he · 11 er b i.ir·aary of the 

r1ate D 1 ~Fr:et: of arr£ys 0r,ir: Jther v-.crds,the 

pre-nRt·~ 1 c he ck Cb tche. a fe,rv fibreE ~ti-::1· ting 

to grow lRter tn· n tre ~upe1 l-iC>ele ~ ::'ib re£ a 11d 

brings Bbout the f inene~s of t~e neck . Such 

Plc. t P.a .l Fl. rrRy f. HT' .. ne i Lh r !' t .'!. i CC' 1 nor com~o n' 

but th0 y n r e o ~ v~iy ~reat ~ibn·r:cance fr om 

t.hc c>volui.i:i~1 sLhnt;.ooi.ut EHH1 r'u · ti:h the evi­

dence of a grad~~l t renr.i!iJn oz fjbre ty~e 

arrayt: from Plate a u to f P.ddle. It wi 11 be re-

membered t hat such borderline arrayio like wiEOe 



70 

6o 

50 

40 

Jo 

20 

lO 

Cir ph. 2. 

r o ntagt; of iokle ti b ... e in •, ddle Ar-ray .. 

tc ·lculate on total n . r o~ 
pre-Qurl.y -t1 p !ibre ) 
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ex ·-' L Lii~kiL,:; Rae. le i th ha v inc i::- n:: J-u~ vine with 

Valley . 

it 1 t rm~ sair in pr1·ce ~ ing c h2p terc the 

Q~ t .. ~ cc.ke1 or f tronger 

('\ _•t:- llfa t l c € (;'\_ ; . ' J.!:. i..r1f CcLt, the a~n.l.n -

il',.1 ce 01' ~ jc'<lc fibre,. ay •Je aiear:uod and ~xpresse d 

In Tsble TII the abune.:once of f'ickle fibr es 

gec1 in orce.r fr0m t·)ughe:::t t, . .J .. c·i:.~rnst 0t;<3dle a rrays, 

rer cE.11t 'J.I to lCiJ per eer,t., ~he mean be i ng 61 

pe r c r t • rflhu~ in th(' 1rt of ~~dcle ar raye under 

per cent of s ic kle fib.re::- may cc decign3 t.e d as the 

tollghes t, where a ~ th£ !:edd le ar r ay having 100 per 
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ce n t ~i ckle fibre~ i n i tE pre-cur l y - t i p g r o..ip i E the 

wea.-;:eE.t , th<:t i~ the mo~ t c hcclced ;..,add l e array . Al-

th.:>..i !1 the.)l'.·eVu lly it it: po Eible t o p ic tu re a 

mr de r :J 1 h i ~ .,., ~rt i c ll la r S::::cl <} le f r r c y , ti,. c 3 u::- e 'H: i t 

'rbu.. in th: l ic,h of the Fe 

errs t. r 1111'' n(! r- ti nuE : e ,. i Ft i ~)., ::. f r-Ja. hr.: t' eHn ·, e 

mJr.., cert· irr arrryr- ['J:e crP.c\ce u i:>ce1 .... e trie cent re 

of L~rav it~· i n '",t•e-curl;v-ti fibre~ ~ho .c J c'! be 

f;l'OU.p. 

arFtt'Ilp ion: 

ThP ':" :-;n f- ;if ·~lc: '.cl"' .~~· r .:. n .p ..il~ti)n 
cx:p'-:::i:.eed h[' percenl<:'ge of t otnl u r~-

c ·rl:; - i"-';7"·).lp · 
-----~--~·-----

SafJ C: le a1rry<­
_tt . ' j_ u a f.1 .r r rJ y s 
1r.,,' l PY r l:'"~ r ,. ~ .... ~ ~ ,.-,.. -' ._I -

l<:< i.n :::i I"rRys 

u 1 .._iO 'f' CC '1 t 
7 ' . f ~c r c c · t 
~.;;.1 per cen t 

1C8 . 0 per cent 



Body 
Re g ion 

Britch 

Half 
Britch 

Rump 

Sid e 

Back 
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TABLE VI I. 

Saddle Arra y. 

Sickle fibres exp~e Q sed as percentage 
of pre-c Qrly-ti p group. 

Lamb To t a l 
No. Fibres 

65 0 .75 11. 4 
6 2. 94 25.0 

48 2 . 0f. 41. 7 
11 3.23 41. 5 
27 4.72 45 .2 
65 3 .75 55.6 

8 5.84 80 . 0 

11 11.30 61. 8 
8 5 .24 93 .0 

4 8 6.47 100. 0 

8 0 . 39 71. 6 
l 10.34 81. 8 

82 6. 31 72.3 

Mean = 61 ~r ct.nt. 
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~.i .. ~'!~r, IIl 

The ~C:: • l _>f ~ic::2.c f j r I'P [~ c. bu.~.da nee 
expre ~ f3eu bE _,e L cen t::..:ge of 

Tot?l J.'re-0urly-
fi J "'eS tiJ,.i 5T'JU.p 

Brlt0'.1 ~I If_ l·o r ! "I , o. 77 - .l. .... "" .... C.~ .. J. ~ 

:aadli: l. S5 18.2 
!t~vi~~e ~.31 lOJ . r 
VRlley 5 . .. 54 88.9 

Ra f · ~adr,.le 3.9 52.8 
Britch lt< vi e e 7. ", ?0.6 

j 
\;8.ll.C',Y [,.95 56 . 9 

H.ump ~ aclc. le 7.7 Pb.O 
"'-vi::.e s.e 73.8 
Vnlley 8.4 9~ .4 

Si de ~iac.~ le 7.4 76 .7 
av ir~e 0 .6 76. 2 

V c. ll.e;, A • 6 73.4 

Bac,c ..... addl e 6.~l 72. z) 
I\2v:. ... ~e '7. 6 76.6 
1/8 lley 7.5 E2 . 8l 
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(k) I nf l uence of .8o dy Re g ion s 
upon s ick l e f ibre abunda nce 

Ta ble VI I I t a bula te e t he mean e of s ickle 

fi bre abundance, on diff ere nt body r e g i )nc . The 

f i r et c o lumn g i v i ng t he pe rce n t a ge of t ot c:. l f i br es 

may be om i tted eince i t de pe nds on mo r e ~ h an one 

var i able . The s e cond c ol umn 6 iv i ng t he percentage 

of t ota l pre -c ur l y - ti p groap may ttH ow e ome l i gh t 

on t he q11e 10ti on VY he ther too bo cy reg i ons ha ve any 

Eignif i can t i n f 1ue :ce on the ~ i c Kle f i bre pop ula -

ti '.)n . In ~o f a r a c Ra vine an d a l ley arra ye a r e 

c on ce r ne r. , no s i e;nif i ca nt inf l ue nce is shown . 

Howe ve r, S&ddle arr Ry s ~ how s i gni f i can t d i ffe r en ce a 

in t he ve r ceatage of f ic k le fibre s bet, een Hrit c h 

and half - br i tc h regiJn E , o th e r ~ do not c ho ~ any 

a ppreciab le ~ if erence s . Thus an infe rence f oll oWR 

that t he toughest sadd le array s a r e t o be f ound on 

the ur i t ch r eg i )n 1 wh 0re a ~ Ea ddle on the hal f br itch 

may be cal J. ea me d ium , f or th e pe r centa g e of Fi ckle 

fib re e i s a l i ttle below the mea n for Sa ddle ar r ay s . 

Sa d d l e arr ays on ba c k , Ei de , an d 11 ump r e g Lrns mt....'' t 

be re ga rd e d n s nweak 11 oe c auFe ell of them ar e a bo ve 

t he we . n. The reru l t ab ove is un derrtandable i n 

the l ig ht of Galpin ' s (25 , 26) work on t he oritc h­

poll fi br e - type arr LJ y gradi e ~ t . 
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B. CURLY TIP GROUP 

Thi~ group ha 0 been divided (see page 19) into 

t wo se r:te E , n c; me ly 

(a) Hairy ti o cur l y ti p f ib re ( in short "H.T.C. T.") 

(b) Curl y ti p fibres (in sh or t "C.T.} 

The abov e classif i csti0!1 is ba sed tl pon t wo f P. ature ~ , that 

1° the :::-hape of a ti p and tue cha lKiness of the pren1:.. t s l 

porti :rn of a fibre . In H.T.C. T . f ibres pa ~t of the pre­

nat a l portion c a n be rec~en i se d by eye to be cha lky. It 

i s in prFctice J ften he l pful to examine t h e t lps in bcn-

zol. On the o the r band , the/pr ena tal region o f t he c;. n'. 

fibre i f.' no t chr- lky to the eye and it i f com -aratively 

fine. 'l'he apic a l en d of both s ort s 01 .fibre s has t he 

form of a curl, a~ d i ~ tinct from a Pickle. · 

1. Hairy-tip-curly-ti p J.l'ibres. 

Although in pre viou.s publications by r ;t 

an j hi~ co- workers the c ur l y-tip group ha.:: be en con­

c- i dered B"' ore e n ti y r a th t: r t ha n a s t '.A o s-eparate 

serie f of fi b re r , y e t the exi ste nce of H . ~ .C.T. 

fi breE in cp preci a ble number ~ haE been s t resse d . 

Sut herlan d (46), e l:; pecial l y E' t ud y ir:g t he P Jate a u 

array ro , dwelt upon the r t r ucture of t he e f ibrer, 
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f o r t he preEence of H.T.C . T. fib re s in P l ate au a rray 

iE a very usual eve nt . 

One coul d argue the ne ce Fsity for £plit ting 

t he c urly - tip group into t~o FerieF of fibres . Of 

c ou.rse, a minute study calls f;)r a ::c LLbdlv if ion. It 

mu~t be remembered th~ t cur1y-tip group comprise ~ t he 

bulk of the f lee ce nd this sole f&ct jQEtifies this 

div i c::i 0n. Moreover, from the evolution point of vie ~ , 

the ori.gin of cu.rly-tip fibre .. , ~ hich, in ::orne arr&,ys , 

form four - fifthr of the Lota) fi bre r , must be or out­

stancing interef· t. .lf'urther, there srP rnaoy features 

of H.T.C.'l1 • ...:· ibres which d istingaish them from C.T. 

f i bre~, more clearly than (e.g.) Super ~ickle " are 

d iE t i nguHhe d f rom sicltle fibres and therefore the 

clascification is a n ea sy one . 

( a ) ~1 i p s ha pe 

A number of illuEtratior s {fig . 33, 34) 

£ho , the differences in the c::nape of H.T.c. m. 

fibre::. All these illuftrati ocE ~how th8 t a s 

a r ule the tips of H. T. C.T. fibre2 bec ome beavily 

chalky a very short di etance from tb.e ext r eme 

point of the tip and the chalkineH. is we ll main­

t a ined at le as t un t i 1 the "c r i c i e le v e 1 " . The re 
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are, however, some exceptional cases. (Jlne of 

the most llSual is that the medulla etartc> later; 

it thickens rapidly and causee a emall portion 

of the middle pa rt of the tip to be hea vily 

chalky and final ly dlsRppears as euddenly as it 

ha<- £.pp eared . 

( b) Length: 

Hairy-tip-curly -ti p f ibre s are u.elle.lly 

longer Lh&n c~r ly tip fibreE, anJ they are at 

least at long as pre -cllrly-tip fibre[. A few 

examples ~ho~ing H . T . ~.T. fi b ~c length in com­

pari <;on with the length of other fibre type~ 

a =e g iv en in Table IX. 

In the fir~t example the q . T.C . T.fibree 

a re as long ae halo hairs anQ longer han other 

pre-curly-tip fibre~, and far 10 ·1ger than curly-

tip .f ibre ~- . In other ex<:.trnp::C "' !'.'ome halo ha ire 

are lo.ager Lhcn hai1·y-tip-ci.l.rly-tip ·;fibres but 

no fibre~ of the pre -cu~ly- tip group are longer, and 

t.11 Cllrly-tip fibref' <:' r e definitely ~horter. To 

the latter Etatement 9. reEcrv&tion mu.rt be made 

in that &n appreci~ble nQmoer of c~rly-tip fibres 

have been found. to be C.8 long af:: H.:·.c. T. fibres. 
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T,,BLE IX. 

The length of tl i rthc oat fib re r in cm. 
(all !'i b rec cut at skin leval). 

Cm. 3 4 5 6 7 8 9 10 11 

Lamb No. 124 

Plateau on 
the sid e 

No . of H. . 16 7 
(" c: • .A . " 13 ..... . G 
( ( . ' .... .. . -.... -{ 1 
~ . :, . B . 2 
H. r .c.T. 1 60 30 
~ . T . 42 100 95 12 

Lamb ivo . 89. 5 f V I! 

Fla tea u on 
the siC..e 

.N 0. of H . H. 6 16 
~ . f: .A 2 
..... . S . A' 1 1 
S . ~ . B . 1 
R. T. C. T 3 3 1 48 8 
c. '1'. 4 73 84 C) 

'"' 

Lamb - 0. 89 .5£ VI ! 

? la te a ll on 
t b.e britch 

' 0. of H. II . 1 10 10 1 
IL ' .C. T. k 36 27 v 

C. T. 12 66 12 

• 

} c )Il ) 
-
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TnBLE IX (con. ) 

Cm. 3 4 5 6 7 8 9 10 11 

Lamb No. ,1320 t v 

Fla tea ll on 
the P.rlt ch 

No. of H:H . 4 4 1 
S. . ~ . A. 3 3 1 
H . ~· .c. T. 2 16 2 

C.T. 24 21 16 3 

Iamb No. 86.5? VI 

Plateau un 
the Briqoh. 

No . of H. H. 1 7 17 6 
' ( 1 5 .. . ..; • h. 

C" c:. ~ ' 
... • l.,_, • .t'\ 6 1 
H. 'l' . C.T . 19 19 22 
c. '!.' . 14 ~ 6 

(c} Structure of the Po- t Natal Portion. 

H. '.;. . c . T . 1' ibre 8 E:eem to be s pecially resis-

tent to all fore e s tena.ing to f ine .:es. Co nsequently 

if they a re not she d , they are c i1a lky throughout and 

stich fibre~ Hr e very com:i1on indeed wit hin t he H. r· . c . T . 

Howe ver, ot~er f i bre 8 of t h i s series 

exi st whi ch furnish all gradation~ from chalkin e€s 
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to fineness of the fibreE . Hence in very little 

c hecked P lateau array s q . T.C . T. fibres we re encoun­

t e red h vi ng a very tiny piece of the ir length fine 

a nd this phenomenon h8E been called by ~ry {13) 

·Jlicri sis thinn ing" ;after t his thinni ng the chalkine"'s 

revive d to the Eame degree ar ~efore. Very often, 

ho wever, at le as t a pe rt of H. T.C. T. fib re populat ion 

behaves like other fiore :: a lready dec c ribed - that is, 

the med.:.tl la whi ch hai:: L1nrlPreoue tb:i.E "cr i siB t hinningn 

never r e cove re i t.. .. full G tre ng th anc be come s at the 

beEt a r Prana nt of thc:. prst , that if' to s ay the- proximal 

p&rt of the H.r .C.T. become. fire ~ut the fineness 

varies c onsiderab ly and the ~edu1la C'n often be detec-

ted. in ben .... ol. i...uc h a po t-natQl p.8. rt Jf a hair3-

tip-curly- t ip fibre we can call "cha lky in dis t e l p3rt, 

and. fine in proximal part". A still more oommon 

fe ata.re of a hairy-tip-curly-t i p fib re ' ~ career is 

that it is 'f fitJ.e in the mid d le par t and cha l 1cy abo ve 

and belown; thAt i e , t he c halkincH' underg')ef "cr i sis 

thit:..ningrr and need s a wh ile to rec0ver t o full Pt re ngth. 

Thif cla~s of w •• C.T. fibres i8 pe rhap e ae common as 



-97-

the class comprising fi b res chalky throughout. One 

fanili a r with compara tive wool a natomy c oul d ea s ily 

imagine these four classes of q.T . C.T. fibres, oat to 

find hairy - ti p-curly- tip f ibrc::- i'ine throu~hout see med 

beyond com~rehension. GhalKine~s of F.T.C. f . fibres 

was a condit i on sine qua non of the clase if i cation of 

thiE Eeries of fibre af:: a whole . :;Iowe ver, Eince fine 

hairy-tip-curly-tip fibre. have oeen found, i t muEt be 

det.cri bed aE en unt...:::u2 l happenlnt; which stresses onc e 

more lhat the f orces at work on the sheep's fleece a re 

very c ompli cs. t<:: d . 

The a ctual array in which all the hair-y-tip­

curly-tip fibres are fine iE Vr.>lley on the (ither..._ on 

the Lamb No. 46 IV 

B.S.B. Sk. 

8 

H. r .c. T . C. T . Hist. 

No. 2 

0.5 2.1 

10 

2.7 

206 150 

54..8 39.9 

All super Fickle Band sickle fibreE fine; out of 100 

c~rly tip fibres are 

18.1 checked curly tip 

1. O peak curly tip 

80.9 f ine curly tip. 

No Ehea fibres. 

Ben.z.ol t ~ ~t: 7. l ;b (Ht. ) 
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Thus f r om the data above it is i: ppc. rent 

that : -

(i) Thi :::' Valley i~ Q very checke d one and 

app r oa chea Plain; 

(ii) ':!~he po~t -natal ex - re~~ion of tre c ~e kk 

was very E' trong and ~0 kept al 1 fibres 

fine throughout Lhetr len~th, 

end; 

(iii) Yet an a~preoiable number of IT . T.G.T. 

fi breP wac:- ~ound . lie i·e it i ~ ·e 11 to 

remember tha t all ~ickle fibres are verv ., 

typ ical, h&ving r &th r large end~ ~ and 

standa r d si ckle tips, an d the refore no 

mistake ia &udg ing t heEe ~ . T .C. T . fi bres 

c ould be rries.d e, &ntl n.eec.. le f: s to say the c:-e 

H.T .C. T. fibrei:: have a typical curled e n d .• 

Tho ve iy occasionai appearance of tine 

H. T.C.T. fibres lliBY be explained in on ly one logical 

way ; let us ass.ime t b.a t those fib res were compel l ed 

for ::: ome unknown rea:::on to acc''lera.te the ir g rcJiv th, 

and pierce d the ~kin surface befo re the prenata l 

check nas at work, or r a ther ~ appo P e the genes 
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re~ pons ible for cau~ing the tip of the fibre~ to be 

fine had not re a che d their threshold at their usual 

ti.ne 8n- hence ab ouL 3 ,tler ce."lt of the total fibres 

or about 5 per cent ::>f the curly - t ip population has 

cha lk:y tips. This explanation i s very sug~e tive 

~hen in addition to the above it ~ 111 be reveqled 

that Q!Uite a large part of the cllrly-tip fibres has 

vi~ ible remnantE of h qir i ners. !hese tiny blts of 

:ned u.lla in the t i .p: of c u.r ly- t: p fibre~ u1gge 8t 

t wo th.ingc:: 

( i) the p ierc~ n.s o:.. the r.~in ta£ing place i~ s ome-

what 11 goose -order 11
, that if lho fibre~ d.;. not 

jump 0ut ID~ one group but they are ~teadi ly 

ptiercing the ::-kin at very ehort interval .. of 

time; and 

(ii} the pre-natal c heck being abo ut to reach its 

thre E hold :»Jaf po ve r ~ ul enough t. o cairne curly·· 

tip fibre ends to be cuff icier;Lly fine in order 

to be ro co~nised BR Euch, but for earlier germs 

it was n till too weak to cause any visible uif -

ferences in the chalkine s anj the check was 

not po v·erful enough to depre s s the c bal kiness 

of hairy-tip-curly-tip fibres until the thresh-

hol d had been reache d ano &fter tha t it he ld 
' 

t hroughout the le ngth of a fibre. In other 
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wor u E, thie Valley array is a very good example show-

ing how the gene acts upon the fibres and· prove~ the 

applieability of the threshold concept to the forces 

ref:: pon~ i ble for impr0vemor:t of vo o l. 

No·. tb.e follo wing question ari~es: It · s 

be l ieve d (°:9 r y , ~u t he rlPnd an J Gal:;;iin) that fibre 

ty nes be5 in their develo pment iH the order: 

1. Ha lo hairs 
2. uper s i.ckle fibres 
3. !:ii CK: le f j b res 
4. Carly tip fib rec. 

Consequently v~c chou ld expect to get ir~ i::uch a 

Va lley array in which t he grovVth of fibres ·1ms 

accele rated or the check wa~ -reta rded, a riche r 

pr·: -curly t.i,p f ibre po r ulation anci therefore it 

'J'. ould b€ more log ic ~.:. l to expect a full a rre.y (and 

not tru cated. BE this one) v- ith mllch more Stuper 

sickle h fibre P or even ~uper sickle A 1 fibre~ ! 

~Vhy ha E l: i c r.o t ber. Ll t r,c c a re? In Se c tior V 

this que s ti0n will f ind itL roper ans~e1. To 

anticipate the ' j,s cas bion ae to nthe found a tion 

fibrer" it mc..y be neces~ary to state briefly 

th&t :here ic a n eg dence that IT. T .C.T. fibres 

deve l op after pre-cJ.rly-ti p g rou.p ·f" brec and 

on tne contrery there a re convincing pie ce s of 
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e vidence vh ich very strongly i: ugges t that hairy-

tip- c urly-ti p fibr es .... tsr· t t.o ae vcl:-,p Pt the i:ame 

t i me a~ e t 1 ea E t "'u pe r E j ck 1 e fib re : or even 1-, al o -

hai r s , an t thi ~ one example i a fuLhe1· proof 

in the c ha in of the ev i G.en ce . Thuc- thoee hairy -

tip-curJy-ti p f i bres ha ve fi ad the ..,!:Lue , .i.f not. 

better opportunity to aevelop as any other con-

s t ituents of the pr e -c 1.<.r i.y-t i p g.r·oup . 

(d )Hairy-tip-curly- t i p n ·h-re abundanc e. 

Hair:,·-tip-ctirly-ti p fi bree c.re an almor-t 
' 

ind~Epen~ille part of Lhe Plateau f i bre types 

be oauFe they a re very little, if at a ll, chec ked. 

In o ther rn.)re che cke arra.Y~ , R. T .C. T. f i b re c::: a re 

of ne~ligible va lue except fur a fe ~ SRddl e r on 

the bri tch snd half-bri tch regi ons and fo r a few 

Ravines on the h9 lf britch reg ionr. 11.'able X 

~ ive s the pe rce ntage of H.T.C.T. fibrer i n d if-

ferent arrayE on differe nt bo dy regi~ns. 
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TABLE; x. 
The meanc-: o! H.T.C.T. Fibre.- ex pree i:ed as the 

percentage ')f 

Total C.T. per 100 
fi brec:i Gr:) E c. T. 

Br itch: 

Plateau l5.4 3 9. ~ 6 • .:) . 3 
Sad d le 5. 2 l • 4 
Ra vine '). 0 o. J o.o 
Valley o.o o.o o.o 

Ha lf-b.ri tc h: 

Platea a. ( 1 s ample) 15.8 62.'7 
Saddle 3.2 9.4 
Ravine 3 . 2 e.5 
Vr..lley 0. (j) 0.0 

RumE: 

Platea u 15. 1 61.6 
Sac1 d l e 0. 9 1. 3 1. 4 
R:: vine () . ..) O.J o.o 
Valley 0 . (' o.o o.o 

Side: 

Plateall 9 .8 37. 8 
Saddle 0.2 0.2 0.4 
Rav i ne o. c 0.8 o.o 
Va i :_ey 0.2 0 .48 

Back: 

Plate <:. u 12 .8 58 .1 
Saddle o.o o.o o.o 
Ra vi ne o. o iJ . 0 o.o 
Valley 0.1 0 .15 0 .1 

(con.) 
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X ( c on. ) 

Withe re::: 

r ·1a te9a 
Vo. l ley 

'I'ot a l c. ·r . 
fibres Grollp 

?.2 
0.2 

per 1:)() 

C.T. 

25.0 
o.z 

ThP. auove Table c h0 ·.'4E a detecta ble influe .ce on 

the bo dy region~ upJn the le$E depresse d nJn-pl&teau a r rayE , 

whereas f_,r well-checkeG. arr r y. the percentage of hairy-

tip-curly-tip fibre~ i~ r:egligible. AE to the R~vine 

arraye on the half-britch r egionE Lhe peraenta~e of hairy ­

''t tip-curly-tip fibre is o.f r ome importance onAwhe r; a 

br'itch ree,i..:i1. Hc;iry-tip-curly-t:i;i fibres in Saddle 

a.rraye have .still longer rsnge over the body for near·ly 

l per cent of hairy - tip-curly-tip fibre"' have been found 

0.1 the rump F· nd ('.2 per cent on the ~ ice, 'Nhereu.s the 

means for br itch an~ ralf-britch &re 5.2 rs r c r nt and 

3.~ per cent rcepcctively . This distr i but i on of H.T.C.T. 

density nithin arrayE fab~eEtE firstly that the better 

cl1ecked an C:J.rray the lesf'er the .rercent a
0

e of "R". '.::1. C.T . 
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fi bre E'; s ec ou<l ly, the 5 re& t decrease in hairy -tip-curly 

tip fibre dcn~i t1· bet ·Neen F1a teau and Sadd le arr2ys cor­

responds i n Forr.e wey Nith tbe ~ u.dG.en inci-eJ.j._e )f t: ickle 

fib re deneity ui &. ~1in a ::::erie~ of ~, addle ar.!'-C.J;: e.nd rnay 

indicate a z·ather 6 T f'&t ac..v~..1nce in th~ inten~ity of 

the i.-re - nat 1 check; thiraly, the further fr·om bri tch 

region the lei::s the H.T.C . T . fibre, in other wocds 

lamb~· wit h an appreciable number of hairy-tip - ctirly-

tip !ibree naving ~hP ~3me array on all boCy re3io~e 

will hF:ove the greF l ert percentat_Se of hairy-tip-curl,v ­

tip fib.c·ef on the britch ar: r; ihe ~m~ lleLL •)n the 

~ ither F {e . g. No. 74) fourthly, H. ~ .C. T . f1breE mey 

be re g· rde l e;,~ : n ird i c B t;or Jf "t O•l5hner:: 11 within 

Plate&u Grr t y c..nc.t. this fY!ay be measured an-: exp:i.•c 0 eed 

€i ther a::· a percentage uf the c 1irly- tip grollp ·:>r per 

100 C. T. fibre:::. ' he data arranged in order from 

~ o u.ghest to wcak:c~t f or the i=-lr.tem arrays on the 

~ritch region ie ~iven in lable X • 
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T.A BL'S XI 
\ 

1'he t .J ug ~11 ·· e::: s Jf Lhe ,? l a tP R ll i. ' 0 ri c c. ; f a i· r ay s com-
p· te d on th e on s i ~~ of H.'LC. T . fibre a bundrnce. 

J,amb H. rr .c. r:: . H.l'.C.T. ~ . ~ . ~ . ~, . s. "3 . Per cent"'ge 
f\' 0. fibres a s i'i br C' j,;Cr :fibre s fibre e of Ha :i.r i -

,4 '.)f C.T. 10;) C~ T . as d 0-t ar '$ - .;> ne c Q. I'' I" I U.1. 

group total pre-cu.rly 
fibres tip group . 

46 77. 6 346. 'J 1. J 7 16. 6 31. 6 
48 5 8 .0 141. 0 0 . rJ o.o 63.0 
27 5b • .3 1.3~. 0 1.5€ 18.1 35. ~ 

8 42.7 75.6 ') ' 6Q t..J ~ .., 38. 0 28. 3 
74 41.3 70.C ('\ (I 

.... . v o. o 33. 0 
82 .. 40.0 o5 . ._z. D.52 6.4 49.2 
11 3 7. 7 6L7 I"' • .to o.o 36. 4 
75 ..) 1. 4 45 . 6 (;. 18 2.4 24.6 
76 3C. 2 43. 0 0.58 4. ') 37 . 1 
81 22.0 28.6 4 . 33 30.7 43.£ 
44 22.) 28. 1 1.12 2..6. 8 30 . 7 

/ L13 7. 9 8.6 3. ? ·? 16 6. 5 2 ~1 . 3 

Tne tb.ble aoove is ver~· iHhtr J. c t i.ve beca ·.iEe it shows: 

(i ) ho relationahip between th ~ abundince of hairy-

tip-c~r ly ti p fibree and ~ . S .B. fi b re~; 

{ii) rl .J ~ie:; nifi crnnt correla ti:in between cit. '."Pr ..>1' thell 

and the per centat.e of h ~ irine' s. 

The fir·st fact i9'of gre at tbeoretic c... l i n tere:::t, t h ro·,dng 

light on the mode )f work ing of Lhe 0rc-na t L chec~{ e.nd 

it f&vours the conception, me nti.rneo i n previollS se c ti r s, 
/ 



-105-

of the pre - nata l check acting upon i nd ivi d ur l follicles 

of e a c h grouJ:.i ol' Liu .ce type t" la teer th an v.i or k i ng u pon 

the wholf.: popu l.a ti)n of f i breF, the f ollicle ~ of .-v hich 

,,,•ere a l re 8 dj lai t1 dJ ~-; 1 e,t the tiu'le .. h?,n th e pr e -nata l 

c heck rea c hed it ~ th re~ hold . Ho we e r, without further 

pre - n&u l s tlldie f it i s d i ff iclll t to eF t i mat e the truth 

of such a Eug~eet i 0n . 

The se cond fa ct i ~ easy e n oQe h to unders ta nd 

beca use the percen tH s e of ha irine s s is a re s u l t of 

s.tc h factorE as : 

inb')rn c ha1 k1 ne~E (a bas e upon w hic~ the 
pr e - m·, tal c heck .N 0 r ks ) , 

c r i c::ic: t~1inniug, 

the ~ re c i p ic e , ~ nd · 
t he a bundan c e of h iEter J t r ic hs. 

Al l the ~· e f .s.ctor r .1.1 lay e v~ ry limi ted per t in determin-

ing arra~s of f ibre ty p8E . Thu.s a te r m rr weak tfla t e 8 u 

' 7/8 " (3 7 per c e n t o f Euper fi c kle b fi bres a nc 8 per 

ce n t of hairy tip curl;y t ip f i 'l re ~) gi ves t he i d ea of 

t he f trerg .., '1 ol' Lh.e ~ · re-aat i::. l ch e; k wi t hi n I, l a te Pu 

"'er i s on ly . 

Tho to ughne~s of Lhe PlPtc Cl u a rre.y, a conce p t 

d.e ri veci by 0 lltherle n d (46) is tackled i.n lre pre sent 

beca ll~e it ic- co!lf i ne d in the P l '.: t e au <::..nd s, dd l e 
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arrayE to the work ) f the pr e-n~t 0 1 ~ha~e of the check 

a nd in Ravine and valley arrayr to both pre - &n c poEt -

natal phaH~E of t he check~ Le aving a~l other va ri:? bles 

l i ke chedC.ing of fitire, ab unt.&nce ?f ~Qper Eickle H 

fibre L , precipice, e tu. c u':; of 11. cc ol.l.f.! t, tti enabler u s 

to mea ... ur e l be in ten:: it .Y and tre :::~ re<-1 d ine 0 f t.he che c k 

L tia lo expreEs the ch~ racteristicF on a compa ra t le 

basjf, for i n::: t&nce as the p erccn t£ge of a certain ty pe 

o r a g i v e n c la ::: f ::> f l i J 1- t: t y ~· ~ .-: • In 'J the r: ·vq,r d::: , the 

11 toughae~:::<J of s.n ar·ra,y expre r:.c ed f-: [ a fie; .... 1·e permits 

poncio ~e for thlE che c ~ , a~ nCll ~~ it~ upper ant lo Ner 

limit anc: in tni~ ~c..y it t•ill r;roou.olj be p o~cib o le to 

::cparate the fo1·ces at wor .< on t hr. :he':'p '~ fleece archi -

tee tu.re . 'i'hiE lattl3r point mu .. t o c emph8- iE-ed vei.·y 

strongl:,r, e sce c ial ly when de ling with the evolution 

of the .:c leece. .K.uoJii ng ~h~ ()'.) 'e!" r~.r.:::. the l imitv~icn 

of e r ch f0rcc res pcnEible for th e improvement in the 

C~lll.I'~e of evolution of thA fJeece, it i$ fea~i ble to 

H: pa rate them according t. o thr-ir me2rurable value.: 

2. CUit Ly tip Fibres . 

curly tip fib1·e:::, E.. c: it h&.s B.lread.Y beF.n mentione d 

c or:npri~e the \Julk o: the ::r1ee1)'~ fleece and are therefore 
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of grea t i mportance. Hen ce very muc h atten tion has be en 

pa i d to the career of thece ~ibreE by Dry and his co- ~~rke r ~. 

Cur ly - tiµ fibres .·ere folrnd in this laooratory on the fleece 

o f o t, her b reed L of :::. he fl r a E .ve 11. The overseac worke r s 

i n nool an::>tomy Jescrilied _,_'fbre~' fou11d in ether bre e dF of 

s he e p vv hich may c re5i:irced_ a :: cu.rly-tip fibre::. 'l'h e 

differen~e~ l ey in ter~ino l J~Y u.Eed r0ther t he n in the c har-

a c ter c of i.iu1er. ·11r .. 1.11: "e c•n 1 re urr.e that curiy-ti p fibres 

c onstitite th9 bulk of every fleece of Hr it ifh rheep breed[ . 

Curly-tip fibreE t, u ve th :: pr e -t:i i t 1 po r t ion 

fine ... nr C tL~ le ::. . 

tip fibre eeries . 

r:' h ~ c e l o 1; r a it ~ var~: . it hi n car· ly -

In le rf chec~ed a rr~y2 the tip is 

In fO me 

FlateLu. [.,f' r!.,j !:: Where a grnduc 1 tran:itiou fro:J H.T .C . I' . 

fi b 1·e'"' t) curly tip fibrer t:-keic pl8'ce, ... 0 1ne c.; ,T . 

fibref li.nkec. v1i th ha iry -ti p -c urly-tip fiores will , of 

c our:=e, ;:: how ve rs tiny c if f"'rerces ln the genar: 1 c h:, ra c­

ter of the tip f.' anu ther "' f:>re r:;; r eB.t c a re muf>t oe cxe r -

cisec in oraer to a v:>id a miEtal:e. In ruch a care a 

drop of benzol on th~ mi c roEco pe e lide proved ind i spen ­

Sh b le. 
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The number of c nd ls on t he tips varie!:. cnn -

~ i ce rably . ..a. ge ne1·t:tl ~Lo.temeat , bs.sed on r.ia c roE c op ic 

f eNer th r eurl~. ·~·he 11 (jrd '1 ,... trong •• me a a~ a th i c kt==> r 

d i &.meter )f the t i p ~rOVtdi e h"HJPV€Y thqt !:hf: tip i s 

i' i ne. -n the at.lier l-1~11c' Ulurly ti D Cibrei: ~ith many 

cu.rls n the tip s1 em to h~V"! VP"Y fi.ne tip~ . '1' his 

i f! c leari_y ':'lanire~te in very i'ine checke d array[, 

like Ja lley na~ r ~la5~, 01 ilai~ arrH~F fo~nd on thB 

spr ing' . 

end like B r emn nt of a f:ickle er•Ci, e E1.x:icially i n I'1a i n 

ar ra.v ... 1.>n the i '. bt•rr, i l v;hio,,;h Lfle abuncanc e of ! ickle 

fi :nee- i::: ~ urpri..: i ne;ly Ernal l. 

dl: c u'- :.:ec , t~r ,rn . !Iere , ho,..,.ever, rnay be r"'cal 10d t he 

e :r:!.rt,enc"' )f ir:termeci - te iiore[ l i .akillfS pre- curly - tip 

group w i th c u. r l.J - t i p 6 r ~ J. p t ~ e e page 6 9 } • 

( b) Pos t natal :truc tJ.re 

Curly-tip fibres may be divided int~ claFse s 

in j ust the i::ame f&.~· h i on a ... previour-ly de f c r i b d fihre f . 

( i) HE iry thro•i gh 0u t 

l i i) Fi ne throughou t 

thi s c1a~12 has bee n d iv ide d by t ry (13 ) 
into t ~ ~ u b c la s s e E , na me ly -
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chec~ed c1rlJ-ti~ fibres, ~nd 
f i n e c u r ly t i p fibre - • 

(iii) Chalky in tne distal porti0n but f'irie in· 
the nroximai: portion. 

( iv Chalky i! Lhe <.,. i ~ L ~·l as wel l aE pr oximal par-

proxim~l portiJn . 

I . ) 
\ 1 ' (iil) ~rlC \i v) r..re "'.c O•Hl from pr ev1J us 

publicati Jns by :ry a:~,1 his co - v;orkerF , af: peak C.T . 

fib re ~ ar,d. thi~ 1.crm L reserved er peci ally for Va lley 

arra.y ~ . Henc e. curl.J·- ti~ 0erief in A 1Jallq1 &r rE.v 

arr2n~ed in o~der fr om lefL tJ ~i~ht c >aEiFts of : 

C L:. e c kc d • ..' • I i b re ~ 

' m v • .L.. .t'ibres , 

1" i ne C • T • t i u re ::: . 

1J1he laFt cJ ::i.::: if : c B.tiJn , i ll be ..i. '"Bd hcrrnef(, r :h for the 

precipi 0i:; ". ~ere b rief ~eution vill be m~Ge RE t o the 

~ 

tip fio~e serleE. .f!'r0rn the ana. ls ti::. _;_ t; i ~ F~ gt_;e r t,3 d 

thu t • 

(i) the more u ~1 c~e~ th~ &rrhy the iarger 

is t he percenta~e uf fine curly-t i p f ib rEs ~ 

lii.) the Eooaer t he c ha l kine PF d i eep oearr; 

liii) t he lecE. the probability of t he revi&al 



.· 

-1 10-

He nc e fro rr the pJjr.;t <Ji vie•' )f h::iiri.neE-~, tbe moi:t :::ui t­

aole array i::. n fairly ""E ll c!°'PCke: 'J~lley ar1·i:y, that is 

an array ~~ hich ir no~ BEf Oc.'3.ted with Sadd1e arrays . It 

ha t: Bl r eady been 'uF>G. Lionr-rd th"'-t thi:; to .iehi: e r" o . each 

ar rey ~&J be meariree in ter~E of the key ty nc o r acer­

t Bin clftf~ ~1H hin a ~ erjpf. '.l."hi:- haf already be 0 n none 

for .'Jn ~e:- u., v2.GdlP i:iri1. l!avine, and it ~a~ 1 ~e n pointed 

out ·ith r eg11rc to ..- r::ll"'.V nrr-:··:=: tbRt the chf'ck .. vaE ex-

tende d.to t he Uurly-ti~ €rJur , henc e c~ecked curly-ti p 

'i'fd s oci lb the ca.:·e , it · i 11 

c hec;.ccc. , pesk an .. ftr..<> c t:..rJ;:,'-tip firrer itbin "El~ey 

~ i n t- 1 y • I' o ;-. w id r- i r t. h c 0 x p;:.: .r. s ion of th c c h · ck 

in the cu.r·}y ti..1- u:ric:~, 

th,,, hairines::. ir. Valfoy arrr-.r c 

n· " In laJle AII, t~P a~ t & f~r theEe f i breF ex-

pref"Fed · ~ tf-ie percen tage of the tota l curly tip group 

i E gi ven. ¥or the EBke of simplicity, c olumns 2 nnd 3 
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may be C\•ided. LgeLh1:;r anu thu.i:: t!•e J:;ercenthge of c hecked 

c u.r ly tip fib I'~ f Nl!i6E' c- from t... 9 per c ent ttamb ' o . 1 , 

Valley on t hi:- r i r~e I to (""' ~ (• 

c.. ~. t.:. per G~ n \, ~ Ls.a; b ~·o . 75, Va lley 

on the ~- i }(:• } t. '1e '11es:-nr be dJ.g: 

f :>r tht l.ri tcb lC.5 per cer. t 
II ha1f-britc'1 15 .6 per cent 

IT :1 ru.!r!p -'\ 12.f pe r cen t 
!! fl Eide ll . £ er cent 
ti ., b)- c'.c 1 E .. 0 L, e r cent 

iith re;ard to thP verir~t iJnE oe t "1een the meane , it is 

As t1 the upper 

limit of t~e chec~ wlich i~ re~pocLib:e for checKed 

cur Jy-t i.p t:ibrel , i~ 11•..-:.r- t ~'"' <:~C:dec th8t oce .P l ain array 

uu~er oou~Ca ~ of the chec~. ~i t h1n the curly - tip 

fiJr c 1:erJ~r . ThDt arrn,y if: : 

l~mb No . 4 4 - rlain approaching Valley 
on the ~iac reg i cc : 

~ick1e fi 1_.:.i:'e 5.5b J:e r 
Gurly tip fibre~ 56.84 ' 
Eirtero t richE' ~.:,7. 60 "' 
Fine riokl<" .r i •1 r e 100.0 ll 

Checked cur1y tip ~7.5 ll 

Peck c ..i.ds ti i: 2.3 J) 

Fine Ctlr '..y t ir 60 . 2 " 
HEirineE[ 3 . 1 " 

cen t 
:1 

fT 

n 

" 
tr 

" 
ff 
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It i s worth while to mention t hat in fome 

Valley a ·rayf it is impractic2 ~ Je ~ u count the a c tual 

number of pe ak sur ly tip f ibref. 'rhi~ i ~ due to the 

exiftel"lce of tranEiti n:: l fil:Jref bet.et; .!1 peak curly 

ti p i'ibref' and f ine curl.Y tip fi J rc:: \:?ee coJ.umn 5 in 

'l'able AII). unly in Valley or , lEin ·.lr·:r:ayf: .vhi ch 

have a ~ ut .. den ana bru t c":r nge lr o'.11 c!, l ' ;; peak 

cur ly tip fibrt-::: to tiw"' curls t.i1:-1 .fibref: like ttie 

£bove Yl8in arr y ir r r accu .rte C L ~ l t ~Jr~i t le and 

th~refor~ it i< not 1 retP.nded th i t ~ome figures ifi 

Table .A.J ar':; ~,reci~ely ac:::::uate. 'l'he .ame appl ie « 

to a le~Fer Pxtent to chec~e ~ c rl3 tip fibre£ in 

Eome velley ar1ayr and in ne~ rl y all -la i n arrayE , 

oNing to the lacx of transitional ~ i bree anu ccarci ty 

of peak G.T. ~ i o re~. In Euch arruyf; ~ 5 re&t dea l of 

difficulty v:ar sl'.lcountered in d i E tiGe:;.iie !1lng t.h e 

checke d curly tip fibreE fro:n fine curly-tip fibres 

'Je c~u.Ee the i ffe r enc e lies only .:. n the length an d 

m1mb>='r Jf curls at the tip o f curly tip :.'ibre .... 

.l e n ce the im p Httince of the above ~rrc..y in \oJhich the 

co '..lnt :nay mdJuotec l y be ree,u.r c e 0 EE cor1·e c t . 
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rli BLE XII 

CURIY TIP FIBRSf 

No.of Checke u. Medi um Peak V.ediu~ Fine .Arrange /' 
of p 

Lamb ment o f hai r : 
hair i- hes i 
ne:::s 

( z) ( 2) ( 3) ( 4 ) (5T ( 6) ( '7 ) ( 8) 

Bfitch 35 ~ . 9 10. 1 33 . 6 lE'-2 35 . 2 He 15. 2 
84 8.1 O. J 29 . 4 o.o 62.5 Ht 9 .4 

Mean 5.5 5.J ..? 1. 9 . 1 4 8 . 12 . 3 

/ 
f:f3 lf- 1 Rt 9 . 3 
Bi'.i tch 35 a.o 10 . 5 22 . 5 ~i ..... lib 15 . 9 

44 16.7 2~.:1 44 15.3 Hb 15.7 
84 6.4 3.4 3':Z ~ '-' • 0 27 . 9 :~s . s rr l> 10. 9 

--
Mc.HL1 11.0 4.6 26.0 6-.:.6 24.8 13 . ( 

-----
Rumo 

, 
8.~ 2 8. 6 Hb 10 . 9 .... --=- 2&;, . J 28 . 5 !I~ '~ ... .) 5.0 11.0 &::8. 3 10.4 

75 5.6 5.0 b .• 6 Hb 16 . 5 
t34 - .o 3.4 11. .3 Rb l~ . 8 

Mean 7 . 9 4.9 12. 7 

Side 1 4.9 9 . 4 5C.7 •:- 5. nb 1 " ·7 
,_ l 9 . 1 1.4 2J .8 56.7 U:'. . 6 Rb 9 . 7 
3 5 7.8 10.4 18 . 2 2 7 .6 ~6 . Q ~t, 8.9 

4 · 16.1 3.6 5.@ '7 ,... Rt 7 . ,..., • u 

46 2.7 12.2 15 .1 0 '70.J Ht 9 . 5 
48 5. fl ... 9 . 0 24.5 30.7 Rb 29 . 3 
65 18. 1 25.5 ~·O . 3 34.Q H~ 10 . 1 
75 1:3. 2 11. 0 20.8 [ ~ . . 0 ~3.0 Ht 4 . 2 
76 11. 6 s . 11 79. 'J He 15 . S 
84 12 .4 2.; . 1 13 .5 51. Ht 8 .2 

---
i\:e an 9 .4 4.4 17 .5 2...,.1 45.4 11. 4 
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TABLE X:I I (con. ) 

lfo. o.r Cbe eke a :f.e c ium ?eak. .. ~e C. 1 urn ine Arrange- ,ff of /rJ 
Lamb .:nent o f hair i -

hairine s~ ness 
( i} ( 2) ( 3) ( 4 ) (I"'\ ._,I ( 6) { 1 J ( 8 ) 

Back l 2. 1 12 .6 3 . C 40 . ,:; 15 . © Ht 4.4 
6 .- 8 ~~; . 5 0.2 70.5 Bt 5. 0 

11 20r0 17. 1 5.7 57.2 ¥-it 11. 4 
't:, '7 9:-5 73. 0 1·1. b 0 .7 Ht 18. 1 
Z5 4,.5 6.5 21.5 32.5 z,5 . o Rb 9.8 
43 17. l i; 5.1 ) .4 68 .4 H.t 6.8 
44 18.6 16.8 64.7 :tf t 4.6 
48 4. 4. l.4 lv . 7 18.5 2 9 . 0 t{ b 2 7.7 
65 4 .8 26.2 ') 11 ,"""\ 

t:.. ':1.. \- 45 . C Hb 19.7 
7;) 4 .6 h ,-

t..J • .) ~4..2 40.'3 15. 6 :! ~ 10. 3 
76 7.3 9. (\ .34.2 4::<. b rte ~6.7 
84 13 . 0 2.1 29.4 18.5 t)?. ~· Ht 6.8 

}{Pa n 9 . 4 2 .6 27.2 19. B 46 . 5D 12 .7 

rt followr then t.h.9.t: :-s7.5 "')er ce t c '1 ec '· e a c. 11
• f ibre~ n:u~y be re-

g e rded a~ the uppe r · imj t of the c he ck rerpor.~ ible for cau ~ ing 

c he clce d c1 r l y t i p i'ib1'<"8 P.~ we 11 ar dctPr'!lin:'..ng the arrc:ys . J.lhe r r 

are, hovrnver, '>ther factors li~rn the rrE: cipice •M: ich do not play 

an important role i n de t ermini ng th~ ~rr~y but th~y are of Jut-

standing importance a~ f , r as the ~i Quiti0u Jf the cha lkiness 

is eo!1 cer neo.. Theee otber f~ ct ~rr canr oL o~ - for the time 

being at any r n t e - pr o pe rly me"..,ure<1 . :ometimes the per-
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centage of che cked c u.r ly t i p fibre::: is rela t i ve l y :=ma ll 

anu y0t the e!cEn~~ge ~f peak cur ly t i p f i br ee ie emall 

too, <1 ~ in la:nhs l<~oE . r±3 and 44 - Valley )0 side . ' 1hei: e 

exa mples Eh.HJ thBt other factor~ t h n the check a re res ­

·poni:.: i b le f::> r cl'• P:in~ _e a:< curly tip fibres int o fine 

onef, s.r:;c V1 i::- 8~pc ct is diSCLlP .... ea jn ~,ecti)n JII. He r e , 

ho .. E;\ir, r ve1,y iuip:nLant point mu.'t :ie ~treEsed , that i s , 

the l~illit&tion ~t the check, rc[ponsible for th~ determi n ­

ati .J n of the f ibre type ~r r·~~ . Tt iF chec k if ~eferre d 

t o b .Y ?i rs -=inc l i c u o - ·v or \.e..,.. s a E 
0 or P - na +; ::. l c 1~ e ck rr but 

c:.J11etimcE' it is corvenient to :=: peck of the ;1 hesd chec'.{ 1
• 

in ~~ad of tt? pre-n~ t9J chPck . 
/ 

By 11 terc-ehec,c 1 wi ll 

henceforth be ll:'l"e r s t o '.)C t'1e cbeck re. r·o nLible fo r the 

deter.n in<- Li on 3:'.: ~r.e rrays: 

1'l.. 1eCJ to thr> head o .r t ho arra,y it ic ter:ne d rrheBd ­

chec rr d l ~'in0 .t if.h i tl5 it froti 11 t il chec ><: rer:pon~ible 

fo1· c· ... u~: ing th tai l of the curly t.ip fiur e t o be l' ine . 

In thi ::. latter s::_'., leE"'t , tvo r-ep~rale f :.ct ;rF find e x­

pref.:~i) n, ,;it h wh ich we will dc3 1 li:it0~, n. n .• for 

fimplici t y(e ~Rke it lf thJ UGht, better to usG the~ e 

two t erm~ . 'l ' h ·H, in vie.•• of '".;hF fr· ct~ nJv· being 

limite d t o about 7 per cent of t he c1ir ly tip fibres, 

bu t s o me over l ap pi ng oc c u rs ant tr1e "ta il c he c1c 1
' ma y 

extend it s i nf luence s o as t o in vr de the r e a l m of 
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Lamb ~o . 76 - vglley on t he s i de -

f Qrnishe e an e xample i n ~upport ~f the latter Rt ate-

men t . 

Jam b "'h . 76 

C'ie c '' f' r! c:irly t i p fib r e:: 
:p~a.- C ,trly t i p f' i!:J LE 
F i n 0 c l !' 1.1 t i p f it°h" e f 

11. 6 pe r c c n ~ 
S • 4 pf' r c e n t 

79 . Q pe .r· cen t. 

l. ·­~ pl.qin tha t 

t he check:-c cu.r· l.y t. i p florer ~)l,"' y a ecii:dv r o l e in 

PH' r1 l1Y1inn.tio'1 ·Jf '" he hc:irin•Hr it '£•.Y be tent~t iv ely 

·:vr 11 '"". f 

:. reEc1vation , ho,Je ve r, muFt b e 

·nad e : 

Firs tly , it JR:: rne.1t ' 0n e d th2t tl1e diffe re nces 

h~t •ce~ el82~ec J~ C..l.rly ti p f ib r es 

:re n·>t al.;::iy~ cls&r- c ..it ones , becaut: e 

the re :?. r e i n t e r 11eci i a t e f i bre. , a nc 
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:..econdly , a~ j t hEiE a lreaa.y oe e n p o i nte d J UL, the 

f'. C t o r ' , L U. C h b. ~ t h - u C.. c e 0 f in b r n C ha l k l -

n"'SL, :;he c1·L::.;.E' thinni.15, the !Hl.moe r of 

µre-c .. irly- t ip f ibre~.and 1lifter >tr ic h~ . 

thrit i::-, th::~ :':illcr ts parcentac;c ) ~ .. c:c...c Cllrly tip 

he '. J vn tl t..,i h .' •. , --
l. .. ~ " .......... r 

neFE Jn t ~e analyPic Jt arr~y~ tcke f1; very youug 

C'. t i 0n. 

f i ne th.rout{( ollt, an" arc '.ot : 0e f ,JUi'.l.C io the pre -

nat '1 1 ..,opu l a. t ion of fi bre t,y1,eE 01:: Romn" y l a .nbE . 



- 118-

L ·trL1cture :-if liL terotr1ch fi~. 

Hii=ter0trich::: ;:1re c-.1.w::;,ts f _ine , although Dry 

foun"'. a s~· ... 11 part Oi hi1'::·te1ot ·ich i'ioref. mildy 

chB L\y i'or n ver:, cho rt erioci. Hoi·,·eve1. , no such 

cc<se haf been f.>und in [ 1y rr.ateric-.1. The fine-

nesr of histerotrlchs, Juaging m~cr0~c0pically, 

ee~m£ finer tti an the fine p&.rtr of curly-tip fibres. 

l'h is iF ef' r,e cial ly emphasised in le~f checked 

arrays like Flate '1u or SadcllP., 1 t:cre th" Cii' -

i'erer ... ces in the dJf-im eter -:>"~ the fllJres are a:::ton­

ishi ng anu ~sunlly hlsLerot richE SEe~ to be f iner 

l:.hrin All ti1c othAr r ibrc r . In tc tte .1.· ci1eck.ed 

a.r1·ayf' the .ifferenceE nre l8SS prcno:.rnded, but 

··i thout act.ia l meaPtire:nent it ~1..mld n)t; be prof -

:itc. 'lle to ci<-cUf'i the qa.eFti n:. Pc .bh3. ~1E this 

tiny item may be ~ddad·- thFt Eome extraordin­

arily check.ea sic;clc fiLres l"Vhl.ch are to he fund 

in .navlne, Valle,y and .Pla.in Hr .... a;;' look much 

finer thrn histeroLricn fiJrLE. 
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·, 
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rrhe ti r:; i.r , ;;_r CJu.r:-:e, . i thJ ~lt earl. Some hi~ tero-

triche from late iiae) c~rly tip fiure~. 'l'hi <:. fact ha 8 

been emphaE i Ee ~ Jy ~ '1therla 1~ 14t) too. He, to~ever, pai n -

ted a.it th&L t.1i s u iffic11l t y ;,~3.Y ~e ea Ei ly JV e rc ome af:er a 

fairly Eh 0 r t 0e r i.Jd o f "hair Gplit t l ng n. In t he c o llr ... e of 

the preePnt i ~ve · tiga ti ~n a n um be r of d oQbl~ s a mp leE ha v e 

been an £ lysed 1100 cl fe i,\ larn· 1 l? b irthcoat f . ere dyed in order 

that ir: fpite )J.' tbe ~ light d.i.Lfere nce r b f't ~ een h i Btero -

trich r:.n c. f i !le ci...l'l.Y t i p i'illre :.. i 1: )ffiE' a l'l'-~'; f, r ro r f of 

birthco :... ' s · 1 ere djed aE :o .. )on af , .a~ iblf after bi rth 

C O
f i b re E ha v e ·1 a~ t h c ext re 1ile t i p s d.f e d , ,H he r s "being 
lourJes E 1' h1c· ;i ,. ed. p~ l ~ i..h t · 

• • .._ -' .;' · r ... .. J l. t. ., P vl p E .;aE 8 Very l?hort 

one. Aa Wi ll be ~hJwn l a ter on it ~a e ~osei J le to com-
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pu t e the a;rnro ximate iate of 0 ron\h of r·ist-=rotr ich fibres , 

tim2 i.r 2 or 3 d 0 ~?E before the :.ii:::t.b 01' Ll1e le.:ib1 1his 

l~. t rt· te-o Tlt con.fit·m, previ.J.l~ i11ve~ti5Hti 1.; n'- publlr:hed 

by "9ry ( 14} th,· t, pract ically :: C€ '.:1 i t.~, , th::: li.i::te r::itrich 

fi~re~ ftart to grot at the lamb 1 E birth . J. oreover, 

the f-Terent invc~ti5&tL,n ras given intere~Ling Cf.ta 'Ait h 

re~· rtl t~ the Li.e ~h en the la~t hiELerJtrich ~iLre f ollicle8 

arc l::: ia GO' r,, iri othc1 '': ord[- - r:.ince hL-terot15ch fib res 

fleece, i 

I r ord '"' r to am::-l'ler th is 

ue~ "ior it as nP.c e s:::ar.y to kr:.o, ex&ctly 

( i) the t;ime in which t he fir~ t 9.!1:. 1a ~t lot 01 

the ::·ll.: in; 

(ii) t~e ~2tc of bi r th; 

( ... l J_ l l 

The~cElcul9.tion ir:- 2 ve1y ::im~.lE. JDe. rhe lengths of hi s-

tero tri chP wer"' u.e ~.d:LHcd 3;1 (. teE rnt.h of' )irth and samp ling 

·,1;e :re available, and it na E t· e en £'o ,l.Llt.. that, e . g . Iamb No. 27-

Sad d le - on the ha lf ~ritch rc~ ion, the longe~t h~terotrich~ 

were 10 c m. an ~ shorte~t 2 c m., thi e lamb being 179 da3E old 
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a t sampling i.me, hence in order to CO!Dpu\,e the ra. t c o f 

gr J tJth a d.&:, it iE nPcef[c.Jt·y tn d ivide: 

10 -.; !I!.IT! 17 9 8ye :: 0 . 56 mm a dsy. 

Not kno·~ int; ' (a} l hE grb"'lt'1 E a~y' and ( ) the length of 

= 143 d.u,y.:. 

I t f'JllJ\V ~ tl1e ~-t th::.. t ~mb • . 

a c omnle te f le' ce. 

aE follJ"'s 

~o . of h.e._: ion 1 he fle.cce 
...,..!: (' c iE COr'ID le tP 

in 

27 hD. l.L' i.lr i tch 14.J C.f:.Jy ~ 

27 f'ide 1 ·i,~ cays 
43 britch 141 de.~.._ 

" 46 ru"'l :J 14 l di:-,.Y ' 
74 britch lb5 Qays 

Mean 141 08j s 

4, 
I ~ i.) old ha[ had 

Ehe tjT') d,h 
per da,y. 

0.56 mm 
O. b6 mm 
J . 6G mm 
'). o3 ffi.'tl 

0 . 59 mm 

~' 60 rnrn 

It if un1 e rE t od tl/.at the fit;llre< c ulcmla.te d 

aoove 1n-i~t be CJD~i ered only ap._..,r oximate &ad therefor e 

we may fc&.V that :1 n0mney larnb about 5 months olt ha~ its 

fleece 00n~1Atc, or, slrictly Eocaki~b, aL th i ~ time the 

lo. t hicLc~'..>trich'"' are pier c ing tre L....1.r:ace o the i-k i n. 
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It must be added, howrver, that althoagh the actual calcua-

ti_, n i t t. s~e c:. o!J. 011ly 5 example:~ , the l e t., th '.)f the Ghort eGt 

hi:::terot ri0 hF in allot ~? · · la.nlf.' i c i.b8 ') re !? e : t 10t i s very 

m . .wh the u ime. 'l'hL1r.: •ie ~'1n c n·lu :e '-, !· · a '. b month ::: the 

-W.TeWLieal&nd itomney lamb has it. fleece c 0m .. 1lete . 'I'hi:::- may be 

re ga r ded a~ tb~ .i. p er b o.H1d ; r ~ , s ir.cs i t l ;P E L ot. been fou.na in 

are l aL .. d.o vn ~lf~er h · l '· 11b i : nore t l,_ 11 5 'lJ) 'lth c Jld. In 

ve rs well ucprr. G~e n a ,:a;/ :; , ~~ho.· ing gre e. '- ::ca rcit.y of hirterd>-

tr i c h ~ , { ~ ·, e n::- ge 13 1 , tl ,c 'b te .~t, ar t i:-:i~ :t l ~~erotrichE are 

probably a de d eerlinr. 

g <.. ti in. 

~ • 0 r o J , : • ; i : : i ._ t e r 0 t r i c t l ' and t b e 
Le i"lf: it y _...£i__the l" 1.t~A ce. 

Tre l::JOV€ r:i:-e· .u i c' n ~ec. .u::: tv i.Je very impcrtHn t 

s~i r. area in shee r. . 

montb.r of age. i.Trf r~ rt . n::. :.c ly the d.a ta r; 1 the .r.01I!r1ey 

nre e, .i.._ nJt a v ~- ilA ii lc G .1(1 t!...: ref.;re the ct .~ ta for Lincoln 

a 11 ... · )I'ridale bree 0 E: · · - 1 be ch..;EetJ.: 
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J. hr3 e- " ar'.;er .3 1'.)od Ewer: ):J.t of o ie -he 1.f 
Blooc-.!Y1.•1c~, ~i re" by Various Bree c .. s of Ramb. 

area: I:i - c:huulde !' :.! l d - E"iae ' i~ thigh 

:.d £.-i:' ... ; ,_,inc. Corr. I inc. "0 t' •' • line . Corr. 

Age in mJnt <: • .__ . Lid i ce s of ~ki..n 8. re a : f i r [, t in>nth equal~ l:)O . 

r- lG? 116 124 117 115 1 16 G 

3 lbJ 141 142 l~ 7 l.3·i 132 
4 1 ...... .oi:.. 144 176 16 15'J 11~ 

, 5 87 1Q4 210 1 74 157 11>7 
6 186 170 227 1se 157 183 , , 

Z0D 190 26C. 2 '7 1'70 ~00 I 

e 21') l 'J3 264 218 170 206 
s ~17 195 27 1 tJl 174 2 15 

10 2~9 201 28G 243 l 'J 2 226 
ll 2..;4 200 2 8 :1 ,... " -~'3.":J 1J2 230 
12 ;::43 [.Q l 3 00 2:.:0 102 237 

(tni~ ?aule iL att~r HurnE 1 vJ). 

- -- -- ·-~- ----------· 

'i..11e '.:.· ft le above i?hom: an a ppreciat°'lc in cr e ac:·e 

in ::kin t:rea c::fter b month:::: of f-1£6 and therefJre in the 

l i g b l.· u f the pre ~ e n t i n v e F ti g a t i 'Jn i t i ~ a pp 2 r '-J n t i ha t 

the ctenc .i. Ly, the t i~ numocr ')I .:..·inre. per unit ere a is 

deCJ'.'lH~ ~ ing at' te r i ve mo .... thE or' \'h e re fi r~ , i n 



-123-

~peakin5 of thE Qer.~ity of t~ Jarub f~e ece it is 

<> ..r a iamo' anci it 

iE ~he~ t~r Jam~( are au v& live munth~ o la , bat 

ri ~-t er·0L rior1 liorc::. f.re a.v sil~J:J le i'or e;ounting 

Hnt tte dif1erence~ in the ~ki n expaneion are no t 

:iL terotrich ~rowth . -------------
Gr.sphE .::i n.ru:l tl (74, ':-'7) ~ho the 1e,..gth 

I. ',' 4 '.' !: J , l'l t ,a il. 1'hn c ..1.r ve re •.i rE ce nt::: 

~ o <e-.:c::-, ~<ith a deep go.p bet·.ren. 'l' h i .... i F" _ he 

For the ~ea ::: .rn ·"'1Lc h , ill oe ·"Xpl8 iner. i ~l t:ie r~ c-

!;i n de·:l in5 · it~1 tne ev lut i J o" !.hJ1fleece, tref e 

if n0t vei"i we l l rnnr 1.cea . 

development c an be re c 0gniEed - Je Eh8 ll therefore 
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f~pe k of tbe •m v e the::>ry of the developmen t of l" is-

te rvtric!H; . In o t '. t e i· v. arc.. f , b. i ::. t r o t r i c h f i b re s - o 

'TI'=,Y b~ r nt'-cr" itl f i •J.11. 0 f; L :J.::..~.l ;- ~ a fll"c1 aei..cy 

ClH'VP, tu ~ t[rn c:urve c inSl.·t:· ,JJ. l ·0 di£tinct wa ves 

topped I\ i ;, h t : ) pe c 'ct • ~llctl :- CL...rve i .rJu ica!hea t hat 

h.i.i..:: Ii n~:J ..i hi.gl1er or lo Ae r, 

ttw :. ir, t~e 1Lr::.t )C lCtr 1.:;o •• ...:i::.tiu5 or' longer 

fiore:.:, ncv OB ~l itSlill1 tt•F...11 Lhe -e coric.. t.r, i ... e the con-

t r-.r,y j:: q~ite co::n.J..lon '=.:... i1c:~ . L.i:-. m~aa.f' that at 

l ec..~:l t •.J ) h,·e:: i 1 tt,e <..1 e vel...11" 1nent Jf ni . tArotr1chs 

·1·12t JC rcc:J 1Ue •. . 1l1t. ~i.L..:t. ~ho.~e 1E' ,f1en i; he 

liiE":::errJtrict., f'J11iclce ·:.r•, lai.A ··o , at f i r~ : , 

l:cce~.''.t3 te "! :in',il itt cl i 11· x , oc11_;ti::c, .1 h."\ Fev n d 

,11:;ek )nth t,r~ir,h, lh<;;: :.ti·e ;:.;1.1.~'A«ti•)n ..,i ne\ f')l -

t i C'; c. L i h ., ~e :L i r ~ t f r. . k ~ t ~ "' tJ r L 1 " h , la ::: t f 0 1-

li c l <~ i f l ~ i 6. ( 0 [I • 'ornet i 1e::. L!Je ~c co n'1 ptia ~e i~ 

~,uch a 

curve, ..v.i.Lh &L ad~ l tiJrJr l pee:« ir. tile E="'C· nn rhac-e, 

will be aiE c ~sse .i n t he e vo luti on eection. 
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5 • r- b ll o c s. nc e o f .:.: L ~ rot I i c h L i b r e ~· . 

'fLdlE X:IV. 

The weans o.f Hist.erotrieh a·,.:irniance. ----..,..------- - - -- -------

r· :-:i.tec:~ll ;:;aclel le '. {~t Vi G'3 "\f , l..1..c:.Y .Pla in 
ii 2 1 2 

., r l 2 1 2 G ._..... _______ -----~ 
4:;i ...,., No • ,J .. .) . 1v - ..> . ' .:.lO /'J IIO 

·~ rl. Leh bl. 8 ;~ 94 ~8 . ~ 6-J 4..., . 1 £ ~ Zl. 7 51 

H& l f ;; c..,. 2r. 20oJ£ ..... 8. ~ b4 36.;, 71 31.6 b 
13 ri !: ch 

Eu.mp ;)-1 . Ox 2 l S:x ' : • f.l ? '() .) ~; . 9 84 41.. 3 P5 u 

~ ide 60 . 2.lf. 2~(~:n ~ • :-> 6'1 ' pg 3 9 . / · ? f) .. ~ . tJ 

nae;( ~';). t ,Ji. "-- ( ~ 4 ':.. 6 67 .:> 6.2 G7 . . " u v,,, ...... f 1 

. .;. tr ... err. 
Ou.SK '=:.t:!vx u7.~ t) ..r.t. .32 .5 51. 7 

-----~--------

.~ei:- n 37 .7 ?8 v~.7 79 36.8 68 
- - ----

c ;) 1 ·im '1 - . n j f t € )' l tr i c n r exp r-"' ~ ~ e d 'l f [1 € r cent r • ; e 'J f 
t .) t ] f i b :·1:. f. 

Column~ · Hi t e r.Jt.rich::- 1~ x .[1.c:>:.:~·u:. ~ , .,., l J , cJ.rl;y tip 
fibre<-
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From tbe ab,;v e t a ble i t i s appa rent t ha t: 

( i) 'i' he hi6 hest Lu• cc:.,!:) nee of h i F:Ja?rotrich fibre.:: 

.<r:r: fo..ind i n t~1t:: ~lste'"'~ :.r "Yf <:-ra the lo ·i er- t 

(ii} '.l.'he ui l'.t'ereri ce~ uet~,c.n .'ridl~, Wvine, and 

"(;all ey &rray~ a l e oI :1 .. f · ._:ni.-<' ic · nee - oer­

:1 a lf .; ,, ilc .i ar ... ·C:i.;y .._ <:.. r-:. i. c' i1 .o( tn rho; a 

::- light tentl.c:ncy to lvV{;r '"'.ir"terot1ic h ub~n -

(iii) Ve 'Y msrked drop i n th e bif tc r8tr i ch fiore 

It. !.lU: · , h'Jll>ic :"l', be p i n t i:::·~ -:rnt t 11Eit the 6l'et t 

rn:i:l;orit.J J.l t.1:.: 1r;nhf c r.p c ernec :.ere cha :::-en wi th 

t te br 1 tcn .-L'.:!11(.r.L'.- .rc:_. i'n !le<-\ily hstry . ith 

5 .:: f ~; t a lJ .... G.ance Jf halo hair-. In c.~ line; :ii th 

bu :. :) - h '.1 i r n 8 u. •1 d !} n C; e t h E .. i-1 y i n i • ~Li c h t b.e l1 F> c re a .., e 

o f h r.> l ) - f·· r i e .,: ~; •. w ci & n c e t. : kc [ J.: 1 ~ c ·? h a f 0 "? P 1 • 1 e n -

thL t alreac.} a fe. centi·1eU;rf ubo ve 1 he bri t ch 

t:1c bi~llt :Y'· \, m8..Y b~ "'.•t ir·~ ly fr 0 e of halo - hai r s 

ant. hi:- '!L''. ,f.' th• )~ 1 ·. ":'e ~i \Of- f•e1•e :na re che c 'kea. 

2rra;; E. 
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ha l') -hairs 3.bu nd8n ce. i::.; not oc l ~1 rE)li::. ted to the 

better or m'.)re severe pr e-nntal c tech: , but 6 lEo 

thi c rtrop : ring~ about E'imu.ltanP.oP:: dro r in 

hL:te:rJtrich abunds.nce. Dt<La given by f uther-

lane (46) Ell_pport~ the laf: t ~tater' '"'fl_ . 1i11:1e 

• J.. t t: :Zlate~.iu. erra;>- ~ o.n uomncy l· nbc of l>- r &ilei:-

f the aud oen 6r'.)r in ba1o-~8irr 

all unc& 1ce i~ corre ls t ee. wi :,11 a fin uJ t ar eourc drop 

in biEterotricb :ibre ~bundance, ~ e fhcJl~ expect an 

~ 

~1! 1" 1?I th· · _; e: r1 re1cer .. ~ :::re of hi ,_. t,..rotrio'· f i~ 

46 . 33 1: 2.. . • ,2 f ."S. wit~1 t !'-c c_i-e..:'i'icient of vsriat ion 

11. 16 . 

lt ma:, be aC:ce, t~J , that :....utherland ' s mean 

for '.J.i:' tE.i.ot1 ich::: in i ' h tE':..ll :.:. rrP _1 ~ , c..11 thP. lRmbE 

d th the co -

r:,ean::- , ; lth1ugh tn Jlc~ of the &p ~enaix Ehow much 
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gre a ter va ri abi l ity of histe ro tric h ab undan ce i n 

my '!laterinl, henc e this variabilit.v rather ug-

ge~ t;:s n.J.ltif'scto!'ial in'1;:;,..itPn'38 o"!' hicte:r')trich 

aba_r:d~: 'lce. Ttiuio WC' may con c L 1."c th1.t a ~adde n 

O.t'..H i.1 !"EtlJ - hFiir abllnett:ince l::> c orrel~Jted with a 

sirnultanisous drop in 'list.em tricn abtrnda11ce. This 

drop is ~t il l better er ohacised bv co~putin5 the 

m.t,a!Jcr o ' , ifter)trich fibr-:;; pP.r 100 curly tip 

fibref' \c oiltumn 2 i n Table .'IV ) 

1 b~r£ ic <•nothf'r ir,ference L be u. ra · .. ;n from 

LheEe c~iU: a'' Lo tl1e cotrelt' ti;n ~f hif tro t rich 

riuunli.or1cr <d th arrayf'. It har- ueen ssid thDt V2lley 

arr&p. tenci to have very l"J · hit- te1o~r1cb C'lbundance, 

thi oeinu :. t ·11 better m&.rke::. in 1'1,. in -rrays . I n 

a oreviJu~ ci: c~.~i~n it h E bee n pointed out that 

Vf' llcy arr 0 yr. as t:€ 11 as &11 t he _ithe r ~ f:hollld be 

C'.)Hfiaereu s:: a .::erief: of 1 r i~ay~ h::.viJ.'.Jg common 

e r.~ rt.cteru~ti c._ ~·hich allo'J '. .e e L2sf: ilicrtion, 

anc t!'ii r clcsi:oifieAtion l~ b '·Led tnon thP resWJJ..tr: 

of the actiJn of tbe 11 hE>ad c he ck:1 but ::: it 1.as 

&.1r<:!St. ,Y oeen po.lnteC out t!Te heac ct1ec\c h~s i ts 

ljf'r1itction , leaving at leaFt 62:; 1>' r cent Jf cu.rly 

ti~ 1 i.:ne:= un:.::;r the inf l'.l~ncc 0f the ntai l c :-ieck" . 

Thii· tail check must not .cece~sarjly be confine d 

t oo, ERy Valley array. 1he trace J~ itF wn·k may 
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be fJQnd as e a rl y in Saddle or even Pla te au arrays 

Qna hence th ~ vPria tlon i n the percentage of ha ir i -

It i .: r: P , heverthelo ~ .. , tht Lhf' fulle~t 

of &~ :g'"' 1~£ tct ed. in 

Va lle y arr2 jf . In o ther orc' r , i !1 my rn11 teriu1 the 

p:rt- -c urly - t;.ir :.' lbref "r'C: an i, • CCl:i·' l~ r.'.l.rnber of 

c •1 rly-tin fio r <"r t') t' e 1..- Le!' by N. Uf -

It lf, o.r c >L..l':?e, only i"1 ·;~, L:.'".l enfl .t·l2 in a~·raye 

th< t lf> H' t 

gr~ c ter DU Jber of thebe fibre ~, anc ctill f urthe r 
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r-:re :ti., "" ')J' 110s1·ly ::o ti-· 0 r~ is :::ti11 le t amp le room 

::·c le"'!!,'[: rn.:: ('iaweter of 

f'bre ~~, at lE'"~t . -~ow C'.)-n'rg h~1.~k t.J f·i~ter o trich 

c rcef.:;e th hi.ster')t:rieb , o .i.l r t.i ;r. au. .·a~ conclu.ded 

l e, r · d e la Tt • r r r fl', J. r.~ 1 := e x p s r i r e t f.• l ~ 1, ) ck a E ,y e 11 

.:;~le on.ed . Jr, L u.na.erst J c. .L L -'-:n1nc,y f.:t d 

Hi~terJtric~ meac 
Curly r.lp J..· i o1'e flieat1 

Gr de 1 
Jr:.:. J3 il 
Gni.d·3 III 

z 1. l l~: 
t ~ . 4-L: 
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R~mney Stud ~N€S : Valley array s 

!ii F Le r) t n '3 '1 p 

C llr 1 y t i i' i l' e 

Hi1::tero t.cicl1r 

• c ~ 11 

rue e.n 

Coe '1l c;. e J,1,, of va1i1:1dou 
vurly-tip Finre2 .,~1:n 

o e ..t.' 1 i c i en t o f' v :_, r i & t i ; .. 

21. 15 ~ 
58. 4 4'~ 

20.6 t 3.0 ~;.E. 

u5. 25 
n.95 ± 2 . 93 ~ .F'. 
17.83 

prJr.n the v~11ey arrsy t~ lo~e.c the ~iFte r o tric h 

.t'i h re~ r·. 

c ~r Ee t~ i .n the 11 e volt.:. t i,, n t e c t i u,. :f i xn a s :n1 e ..v ha t 

different ~ngJe. "feverthe lee~ it U · noL po~~i nle 

~o f':c:-:p~ h" r.rnr iJn of tte irnp ortE,~ce ~f the 

i::01' Cf' ;tP~€ of hi~ terotrict1 fit.re:.:: Eh.:iv.n in "ensly -

hi i. t 

t.o \;i1q 'oun.ati. .rn of ne\1 hite_i-er otri ''l folU. cles . 

re2chf' ri b,y bell, ~-1 1encer rnn J&rc_y th.at tll"' lf1te r 



- 132-

den~ :i. t:1 of t hf' 11cece coull1 be ._i·tdecc in t he early 

t hE,f .. -.ft.er hi1··h , ~r1 i:: c rf' r e ct' r,t o t .') pe.!" cent 

oi' ~c lu vi e :. o f Lhe 

\'Gr,y mu.0h .f!.C thcr _ u.cb c rl f' Ftim1:..tion hac ny prac ­

t_._: c ~l VE .!.. ~ er Jr the ... ~o crne ;y lir€ea. 
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SEc-rrm r r. 

I. SHEDDI re O.F' BIRT HCOAT FIB?E~ .nN!J '1' ~ 3:1R SUC CESSORS . 

The _re-Cu.rly-Lip group plays the dE::cisive role 

in ke mp hairiness. ~ave that Just occasionally Dry has 

fo~nd some secondary kem ps to succeed hairy-ti p-curly-tip 

on t he back , it is on the pre-curly-ti~ group of birthcoa t 

fi brcc thaL the pre Ee nce and abundance of the se co nde.ry 

ke11 l1 depend~ . .Drs (Hi} called tne bir~; hcoat .,.(emp "Gi n 

an t their successors in the same follicle, hether shed or 

not "G II 2 • T 1ese termc: Ntll be Llsed henceforth. 'l'hus if 

the shedding of b lrthcoat fibre.: iF ver;y po•H 1 the abundance 

of .-:; G ;.\ill alEa be very poo c . Th i $ is the r~le whi c h may be 

expreEsed in ~he f llo ~ ing statement From 

t~is simple statemert it is not to be understood that selec-

tion against shedding Ehou l G be advocated in the 11.omney bree d . 

Of cour~e, a fibre does not cea se to grow and in~tead of G2 

the fleece .. 111 con t ain perEistent chalky fi bres , whi ch have 

be en de :::: c ri bed ear 1 i er. From a manufc::. c t u.r i ng s tandpoin~ 

this 11 non-kemp-hairiness 11 BE .J.)ry (16) has calle d it, is 

undollbtedly undesirable. It mus t be emp ha s ised that the 

difference belween 11 kemp -hairinessn and 11 non -kemp hairi11 e c. s " 

hinges simply upo n whether the fibre shed~ or pers i s ts. 
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Kecesearily a fibre mu&t do one or tho other. 'i/e have he r e 

an "all or none" ~itua~ion, but i n other respects shed or 

able. 

1. Shed.ding in the ?re-curly-tip 
~rou2: fts variations in aif­
erent body regions ana arra,v s. 

From Table XV which g iv e s the mea f. of s'1.ed f ibre r:: 

(G1 ) expreesed as a perce n .age f J.. ibre types (see al~J the 

~ppendix) the followi ng conclueione ~ay be dra· n: 

(aJ ALl Ia lo-halrE are sbc>d, tl.is be ine; the rule, 

y tit muf;l oe remembered th.a . both DrJ.' and 

Sutherland foun very occaeional J:ereistent 

twl<ll - hairr.. 

{ b} In the i ·en1h inl ng c ~Hlf t. it ue 11 tr> of the pre -

cur y-tip grouo, the shedding eituation. 

varies according to the array and the r eg ion 

of the body. nth re gar~ t~ the arraye it 

ie clearly sho~n in r~ables XV and XV1Ir t h:3. t 

the Plateau arr<iyfl have the hi ghest perc c~n-

tage of ~hed fibre3 arr: t he Va lley array ~ 

the ·1011e st . A compariEon ~ithin certain 

arrays over differ~nt body regions sug ect 
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that in som~ ~e 0:onc Lhe thedding i~ stronger 

and in other:= ·Nealcer. fhus the shedding in 

all c..rra 1°, in ::>rder fr·of'l strongect to !fl<:Rkes t, 

rnay be arranged us follow~ ; 

(a / Back 
(b} Rump 
( c ) Ha l.f- b r 1 t ch 
(d) Britch 
(e) Sid e 
(f) vii the rs 

l ttenti on ~ay be dra wn to thP ~ud ! en drop in the 

~heidine 03 t wPen ~he back and ride, and back and ~i thers 

po E it i. 011 S, 

the ea.1ie bod.Y region it iE" apparent that tht> more checked 

the array th : leEE the ~srcontage of shed fibres i n a 

Fur~her , fibres m·He clo"'ely re la tee to 

~ ' icklc-fibres s!10~ a srr1ti1ler perce n'age of fheddi~g . 

~h i e general statem8nt holds trQe for a ll arrayr 3- ~ body 

re g ions . The ver3 impor t ant point ~hic h muft be remem -

tered is that ~he balance in the pre - curly-tip gr Ju ~ 

varier accordin~ to th e array. ~s it ha8 already been 

mentioned iD the ~ic<le fibre sec·ion, the centre of 

gravity iF i n more checked a rray~ $hiftPd ~award~ the 

Eic~<le fihre t ;1 pe, ~ence ln Plateau arrays with no 

~ickle fibres it may be. e xpe cte d that the relativ e 

an d ab8ol ute percentage of shed f i bref ·. ill be much 
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greater than in ra. lley ar r·ays, beca u.se ln the ::a t te r 

tbe balance of the ..,re-curly-tip group i s eo shifted 

to "' ickle fibreF, that in exLre:nc ca se s the pre-

curly-tip broQp c onEiEts entirely 0f Eickle fibres. 

Si ckle fibres, accorJ ing to previoQB statemente, 

(a} the s ·aa l lcct pe .ccen tage of sheddi ng, 

and 

(b) a s til l further ieduction in the i~r -

ce ntage of sheddi ng is the accompani-

ment of more pronoun ce d de reseior in 

the array, that i~ a Valley arr':l~ 1v ith 

all its ~ickle fibres fihe, and fine 

fibres ?re almo ft always persistent. 

It followc tber:, that the r e are t wo ways of 

decEearing the she dd i ng of fibres; 

(al the Ehifting of the cent re of g rav i t 1 

of t hf' pr e - c u r l y - t i p gr oup t ow a rd e· 

sick le fi ore .. : ; 

(b) stronger "head checi<:" causing the 

sickle f i bres to be fine. 

The e t wo phenomena come together in the cour se of an 

evoluti onary process c ausing the ~hifti ng of array s 

fro m Plateau to Sadd le, ~add le to Rav ine, Ravine to 

\ 
\ 



I 
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Valley and Va lley to P lein , hence if selection is 

based on wea 'intensel.} deprssed} and trll.ncated 

arrays, thir selection is irected ipEo facto .. against 

the shedding of fibre~. The laet statement is not 

to be understood t o mean that I &m convinced that 

the "head check" ie a~ influential (or iG even re~-

ponsible at all) in preventing Ehedding as my co-

worke rt: be 1 ie v e. '.1.'he "head checkn changes only 

the balance in the pr e-curly-tip group and causes 

the fibres to re fine. IL Eeems that with the 

11 heacl check" is closely corre l& ted t re shc-dding 

Po thPt we can ~ pe ek oi Lhe correlation wi ~hou~ 

regarding 1:he gene~ responsible for the "head check 11
., 

ae E:imultane ously res ponr:.ibie for t' .e shedaine; Ei tu-

at ion. Thi"" point , however, calls .. or J..' urther 

i n ves tiga ti on. 



~A 1>.TTI: XV ·-
SHi~DDI:'G Oif '?IBRi;~ l~X?Rl ~ S :11f!D i'.8 78 P.C:!RJ"Y~ ~GE fJF '.i'lBRF} ~C YPR.;::i . 

(N.= normRl shedding; s. = Smoky shedding; Pers. • persis t en t ) 

FT.i ATEAU f.>ADDt,E R AVI TIF! VALLE Y 

Shed pers . Shed. pers. Shed pers lhed 
N <.:l J N " rr S -r· (.· 

• i.J1 • )) . 1.1 . , -· · - ..J . 

BRITCH: 
Br by 100 
lla lo-ha ir s 100 
S .s. A. 64. 8 35. 2 10 90 
s. s .A I 34. 7 65 . 3 lJO 
S . s. B. 39.4 60.6 100 
Sk. 50. 0 5o.u 1 01') 100 
H . 7 . c . ~ . 6. 3 1. 2 92. 5 100 
c. r:a . 0. 1 99. 9 l J O 1 00 

HAJ,F- nRI TCH: 
HalOhn ire 100 100 
S . S. A. 100 60 40 
s . s .A.' 76.5 23.f> 35 65 
S. S. B. 5 6 . 8 43. 2 18 8 2 
Sk. 28 72 8 92 
H . 12 . c . ~ . 1 00 100 
c . : . o. 1 99.9 1 00 

{ 

pe r s . 

I 

' 

lQQ I 

~ ~ 
100 \0 

I 

1.)0 

10 0 
IC'O 

100 
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TABLE XV (con. ) 

£tt.TEAU §A 1)1)tE RAVINE V!.,LTJE Y 
shed Fe rs Shed "P "3 !'fl. Shed pars Shed pe rs. 

N. s. N. s. N. s.. N!.-._§. -
RUivL? : 
HN'.'0- hai rs 100 
$. s. A. 75 25 
S. s. A' 100 83 17 
S. S.B . 89 11 ~4 96 9 91 
Sk. 23.5 76. 5 11 89 l JO 
R.T. C. T. 1')0 100 
c . .: . 100 1 08 0. 4 99.6 

SI TE : 
Hr.llO-hr'irs 101) 
s. s.A 33 67 
s . s.A' 100 13 87 
S.S. B. 9 91. ~l 69 l f' .5 8 7 • 5 I 
Sk. 8.7 91. 3 6. 0 94 5.5 94 . 5~ 
H . "~ . c . ~ . 100 0 

c. '"' . F 'O 100 0 .2 99. e' 

B-..)K : 
ffii"CO-h airs 1 ){) 10 0 
s . 3 . A. 100 100 
s. ~3 • A. I l JO 100 45 55 
S . S. 13 . go l C; 89 11 5b 4b 
Sk. 94 6 31 ii 4 ;;; 6 1 
H. T . C. ':i.' . 0.2 99.8 
c. : . 5.7 94. ~3 l JO O.b O. b 9') 

i'JI ':W: ~S : 
Ii~lo-hcl rs 
S.S .A 
S . 'J .J ... ' 
s . s.B . 100 Sk. l v O 
H. T . C . ~ . 100 



.~~~~~~ ...... ~.~~~~~~~~~~~~~~~~~~~~~~~·~·~~~~~~~~ 

Brit.ch 

T .. ~Bu-: .A."\" I. 

G1 (&he d ) G~ (c oa rse f i bre s eted and cut) 
expre ssed as t he percentage of t ot a l fi br er- . 

Pla l.e s u Saddle Ravine 

G G2 G (} G G 
l 1 ~ l 2 

6.7 b. ~ 0.5 0 • .) 
Half- britc h 5.5 J£ 5 . 5 ]£ b.5 2 .6 1. 4 1. 0 
Rump 8 . '7 Ji 7. 8 1l 3 . 1 2 . 7 l. 5 l. l 
~id e G.6 J! 2 . 6 x 0 .8 0.6 0 . 6 0.6 
Ba e';: '7 • 9 J{ 7. 5 J{ 10 . 9 x l. 0 :x 4. (; 4 . 2 
/lit he r s 

Mean 3 . 8 1. 5 1. 6 1. 4 

x From one lamb only. 

:ra11e1 

c G 
1 2 

~ -
0 . 8 0 . 8 - -
1. e 1.3 

0 . 4 (J . 3 

\ "'-~ 

I· 
...... 
~ 
I-' 
I 
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looking on the shedding situation a~ i t can be ~een 

fro m tableE i n the a~pen~ix, on~ i E s truck by the grea t va ria-

tionf' wi t hin th P. 3rra.y on the $8.me body re 0 ion. For t he Eake 

of Eimplic i t y lr t u. t ak"" t.r.ree exam:;les of ~hedding in ... lateau 

array on t he britch. 

Le. mb No . 

27 76 65 

No. <fl. No. ~ lfo. % 10 I 

Bub .Y H 
Shed 4 6.6 2 I~. 3 0 0 
.?ers 0 0 0 0 0 0 

H:'.i. 
Shed 11 ie . 17 D6. 2 10 24.4 
Pe rs. 0 0 0 0 0 0 

~·.S .A. 
Shed 29 ~7. 6 11 23 .4 3 7.3 
Pers 1 {li.6 10 21. l 23 .56 . : 

~.~ .• A' 
Slhe d 4 6.6 2 1 . ;:, 0 0 
Pers 0 0 3 6 . 4 4 9. P 

S . S.B. 
Shed 11 18.0 0 0 0 0 
Pers. 0 0 2 4 . 3 1 2 . 4 

Sk . 
S hed 1 1. 6 0 0 0 0 
Pere::. 0 I, 0 0 r\ 0 0 v 

TOTA L 
Shed. 60 9E.4 32 68.2 13 31. 7 
Perr:. 1 1. 6 l{; 3 1. 8 28 68.3 

pers = per i stent 
No . = nu 11 be r of f i b r eE in a g iven fibre type 
% i ~ expre2sed ar r -, r ec :.t a 5 P. Jf t,;tsl yre-

cur l,y tip 6ruu.p . 
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The first and third examp l e s sho •-v the extremes, 

the second is in t erT.ediate . No~ the c~e<>t ion ariee s why 

11rrRy 0 vary a~ to the pe1·cenLage af s r .. eC: fibret:. The 

f u.11 an f" • T r to t h c 2 b ; v e c ue ~, t i on wo ' l d i n v ~ 1 v e a a e -

t ailed di~cussion u pon ti"" furces at ·r.oi.'.'" c aus ine:; the 

fibre e to eh. ed. It vs.'"' n0 t my purpoce to ex te '1d the 

orerent invcc-tigc.'.:.ion into the shed.aing r-itLWt i :rn , and 

t herefore only a feA poiatc n ill be etreesed, points 

~h ich may be of Eo~e he l p i n the fut~re iuveEtig&t i on 

The pr erenl i a.veE:t i g2tiJn "'"'em ... Lo ind ic Rte 

that tl1e1e a1e Bt leac-t t ~·o e:eu::er br.i. .• glng ab ·:i t s hed­

d i ng or ner•isting: 

(i) the Q.'.lantita ~i~e e .... :r· ct , )~ · en .~~- rer:po n"'ible 

for Fhed~ing vari~s JuEt a2 aJl th~ other 

;:-,uantitative ~ :rf -c: t ~ of' 3en.:~ or:::1~3 upon 

e<tJery ot her quanU.a~ive tri:!.i L , e •• t'1c n umoer 

Jf Eic<le fibrE:--, the number- '.)t' cu:r ly ti:p 

::'i~re~, etc. 

(ii) as :t. hae a lready been entioued in rreccd.ifE 

Sf'Cti. "~~, fi :ireF ,; tnprit 1 .f: Lhr p re-cu.r1y-tip 

i.; r -Jup hti'-'E' ti.J l:i.f..'.'· c"'nL ~ ·- r 1:ef' of tip ,c ince 

~~o -hai1e 3Ie 211 E~ed they may bf lAfL out 

of aoc·,J.n.t). .the t.> pj e 2 1 Eic .. 1€ like f:hap e 

o.i.' f i ure t;t ips us-J.ally furniE>hes the 1eft wing 
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o~ e a ch f ibre type ana the non-typ i c a l ho ok or 

c url-like t ha J:. e ru.rni c hPs the r i ght wi ng ( s ee 

fi g . 2 t: ) . I t was s aiJ , 'uo o, tf1 r_r, t he le f t ' V~ ng 

i asso ci 1::1t e G witl1 belo-hai. J. ' ~ , whereas the .r.Lght 

v. i ne iL at.::: c .ia tc d with ha. ir - tip - c 1.1r ly- ti p or 

cur ly -t ip L'ibre i:· . 

1Phe stateme n t s o o N roe.de hav e r efe r ence:: espec i al l y to 

? l a teau ant . lf'o t o ;:,addle ori the nritch , bJrder i n0 on 

p l at e a u. o..Jome t i t.aee , of COlll'..:e, it ml e, ht r1ap _i.J CO tnat 

f i br es on one ., ing a re ' c K itl ~ . o r too n umo e r.· of f i b r e'°' 

on the oue v111e., or the o t her va r i. e " , eft!, • .., . s • .A . fib:re s 

ha vi n~ typ ical sickle e ndf may fu.r .. irh t he •Jlti ole s erie s 

of :":: •• A. fibre t ype; on the other h ar:od. , Lhe rt~ 1-:1. r e 

case:: i n ~hic t,. ord.Y a f e N t.~1 p ic al ~ . ~ . · • f i b r eE ur0 

fou!l d , th~ othe r r in thlr serie.t bc i n~ non - ty pi cal. 

ow i f s hed d i ·15 ta1ces :ple ce, j t v'< i 11 be &l most al . [ ,y s 

fou.na th~t the u1a j o I' i ty of t ,y pical s i ckle -e nde d i'i"Jres 

a r e [ he d , t. ha t i t , t he l~ f t ~a 1,g ol' a f i -Dre t y pc w i 1 1 

be r he d , v here a e the right . in~ co mpri ~ i~ g t he n~n-

t y pi ca l s l ck 1 e -e n C. {> ,., f i b re e i [ pe r::: i E t e ct . .:~ c:: l t ua t i 0 n 

has ne ve r tiee n f')u.nd i n ·t h i ch t he l ef t, -.1 ne i"" i;ie rt i ~t ent 

a nd the rieh t ~.i nt: if 0 hed . :ret us come buck t t ese 

t~re exempie ~. la mb No. ~ 7 sho ~ E very f re e .hedd i ng 
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I n such a cace 1Je c- hould expect that. all the super si ckle 

f i bres .. ill be Ehe c , and , if a . .1e ... Eisten t fibre wat: found, 

tbie should be, at le&st, a s i ckle fibre. noNever , this 

ring l e per~ i steat fibre if 1:1 S . S .li.. ··1ore and it way be 

ac d ed at Jnce the onl.Y one ;:, laced on the right wing and 

c:_osel,y a ssuci.steG. wit.h hairy - tip -c urly-tip fibres-. '-~' he 

the difference~ being that the right ., ing ol' the f i bre 

t;y pes iE longer, hen ce Lhe pe rcentGg e of pe rsi st.ent fibres 

ic the Eec ond exam~lt . !Ila.de in the coirce of 

a.r:al_y sis ci e:.=cribine. tb.i ~ array, poi t eiu t simply that "all 

shed fi bref a r e typical, all per[ii: t ent are li 11ked up lvith 

hairy -t.ip-curl;v -ti p f i bref 1
•• It rua~ e •JorLh .11hile to 

~ho.'Y the ~redding Eituati ::>n ~ithin ha i r~y -tip- C\irly tip 

J ~bre ee1i e s i n there pErticalar cases: 

!I . T.C. T. 

uhed .Pe rs. 
Lamb Ifo. 2 '7 

No. 10 1 1Jl 
.A 

9 91 jO 

Lamb N~ . 7b 
No. 6 3.) 

a," 

"° 
~ 1· 
.!.. • .) E5 

r.a::nb r 7 .; .dQ; 
·~ 

!.o. 0 60 .,.. 
0 li;O ,:J 
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The etove figt r8~ hho'• th:::.t sheading in H. T.C. T . 

fibrel ii:: vBrv nuch ie ss free lhan lJ.1 ~- re-curl,y-tip fibres. 

It has been saic that th' fibref com~rifing the 

right 1.ing o:i." the 01·i? -0irl;11-t:hp eerieE- are very firnilar to 

H.T.C . 'L fibre~, tlie l'.'imilt-L'i ty lyint; no, .;nly in the tip 

shape, (, ut eh.::> 5.n the post-natal Ptruct,,.re Q.f t.he fibr eE", 

that iL, the r..o~t -n?t P l str..icture of the rieht t1in:; fibreq 

is almost id.en.ti cal wi i, h that of hairy-tip -curly-tip fi Jrei:>. 

In o th.., r· " o td.:: , i::: P. 'ii. C . T. fib res hh e a " c r is i F th i ::rn i ug 11 

so will the rrright-~i ng'' fibres have thi.e '1 cricic, .hinning 11 • 

If medullatio11 lftevives it ooef' so in ooth type~ , etc. Cne 

roit:;ht, t Lc.ref:>rc saeu0ct the non-t.ypi c al c onET;ituentL of the 

pre-cur~-tir ~rnun of having ori~:nate~ from a different 

stock o.t' fi. bre:::, e. t. toe;<: .1hich ie not apt to shed.. Thus it 

is sugge Ltu ~ hc.t !iorer -1·-1.r£lif:.hin5 Lhe rie;ht -~inc: of every 

pre-cur l.y-1,,ip fibre ty Je have evo ... vea. f1·om hairj-tip-curly ­

tip fibreE, auC. in thil .'la:l it is possi 0le to ex)l~in the 

different o.et1ad-.1ur of stied·,ing ithin the pre -cllrl;v-tip 

group. lt 'llu. ... -t be 1<.ept in minU. th:..l the ab)\e ex:~lanation 

holaf' tru.e in [..11 ca~eE in ~hich noL-typicsl :::.ic.-:1 -ends 

lhere f0uncl. 'L'hil 1Jer. nut rieHn ;;11a1 chc.,lky : 'i t.Jre!? · ith non-

typical e ndl- i • . vcr E'1E.·c.., .n h:::.t. c~aD:y ribre...; .. i th typical 

encie never' per~i:..,t. OI' <... .JLUEe, : .• smal 1 propo r t i :)n of non­

typi ca l fibres do sbed and a relatively la r ger p!'oportion 

of typical c halky fibres of the pre-curly tip g rou p 

but the J utFtand ing feature of 
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t yp i ca 1 Ei ckle - ended c halky fibres is she dd i ng a nd -f or 

non - t,yp i ce l ,n::in-~hedd.ing . 

:S. Sheddii:;~ .:.n 1,....irl,y-t;.p_ Gro~p 

1he t pe of ~hedoint., ~d1ich has ceen di~cu.~ se d 

in the _t,receui _,_: chd;:t.er m<ty be tcr.1.ed ''norma .l f:.he d.d ing·• 

o r b ;def ly 1
· f he o c j ng 11 • ;Nii & j ~ , however , n .J t the o n ly 

Lype of shedding fJu~c Ln the sheep ' s C1ee ce. 'i'he 

ubn'.)rmal f:.!"1ed.d ing h:1~ ~1PP.t1 ter Tied by R·ddPll (42) a n d 

c-.J.therlencl (46) 11 Emoky" (>rHHl-i1.g. ThP Ja t.te.:r.• .. ill be 

'- i.EcJ.•sec' in t.hr> 12x:t chA. t .r . ITe1·e a brief ment i on 

111b. y b:: !.1H .. e ',hRt "smo1t,y "fl-:i ecir..inb if to be f)U CC Blmost 

a l.a.ye -.·tit.hie th C'tly-tip grotip , the 111ear being about 

l 9er- c~nt in !LT.C.T. fibrei: ano ab ... rnt ') . 5 per c e . t in 

8.1 . .Li Jr ~e . The percentage is . xures£ed ·jr: per cent age 

Jf tut;..l 1'lb1es of \.b.c-: particu.lar tyoe. 

!:he amourt or nor'Tlal ~hAc~oiri.g within th " cur l y-

ti 9 group j_ r net~l i g · ble. iH: ci:> n br , E'en from l'a J le xv 

only hair,v- t ip - curly - tip fibreE ir~ Platec.u arra.YE on t he 

::iritch region£ have en ar.:ipreciahle nunbr->r 0 1· . hPd l'ibree , 

In all other arraJE , i n a l l 

t he ftanaard po:::itions ove1· the lamb's l:locy if ha i ry - t.ip ­

curly-ti~· fibref: were &ncou.nterea. they w\P.re persiste n t 

fibre~ , ~ith Jne excepLi0n, th:t being thP bac~ p o s i ~ion 

i n va l ley array~ !hat rho·;1~ a trace of 8hed htt i ry -ti p ­

c urly -ti p f ibreE, namely 0 . 2 per ce nt . 
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'iii thin trH cu1·:y - tl.D fib1c ecrics, no1·mal ~ hed-

ln fao , he :re 

a.ain onl,7 in Va lley <- ... :n:..ct~ on tr. bB.ck heve 8hed 

c :1rly-tip :'i.J!'es bc€n foa.ct, thr= 11~e.n being .5 ~e r 

CP.:1t. Oce 1r811.eJ a.::·n:y, ho\.iever.,: h~ · c u~ high as 3 

~er cent of sheu curl~ L i~~. Jne Saddle array, to0, 

ti!=- .fi b r~ po·ulatiJn ~hP 1 , ~hu8 froM the data in hand, 

a -:::inclllsi-;n mRy be ..i ra.n r.11at the c:uly-tin f6llic 1.e..=·, 

~""J'wiG,'.S ~ ver:1 lo.; ye: cen~a5e ol' 8hc-,~ fi 1Jr~~, pl~ y a 

vcr.1 .111impo ... • a •1t rJ l e in ''1C' 'J!'od ·Jcti :n o: Li2 hnirlnE'Bf, 

v. Ehecdincl ;:if HiEter.Jtrichs. 

HisterJt ric 11:? c:i.r-e al ·~a.is )err·ister.. t. Thi. E ls the 

r .i lc . H)Nev r, Jne Jt.d hit ter.Jtricr. haf:: bcf'n L:>unu .h ich 

wa~ ~heu in nor~m,_1 far. hL.>n. '...'his •tHE fJ.lnci ::>rl -,anb !'io . 

·B in the llain ar r ay .;n t~.e ::..ice ree;i. ' D . 01°~. i~ ~hEd 

hiEter0trich hae oeen found by •ere c~&ncs oecaure in 

the cot.u.':::e of fortinc;; the .:'.i .r_s o"'.le 1 f i:.ttenti')n is 

dra •.n to the butt e nd or' the chalKy fi1Jri-.:~ in ~earch · ng 

ior i:-tv':!c riore s and ver,y li.t le, if aa:v , attentjJn -,,af: 

paic. to butt ena_ of hi~L ·~r.>trie:H . .Lt h&P • '(~en ts.lrnn 

l'or 6 r antE..C.: thLt hiet13rotri 0"b, heilJ6 fi!te, am~t auto-

mRtically be .• er~istent. Qn the other hanc, searcning 

for shed his te!Dd> tri chs i E very te d i ;us bee a llf A it c anr: o t 
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b e de t ec t e d mac ro~ c opi cally t hat • uch fjh r e }- a re shed . 
" ) 

~ ince 4-fi inve ~t igatio u haE been mHde of the ~bedding 

.A f e • 0 bsP r vat i <Jrs u.poP t hi: "lDde of shedd i t1£ of 

fibres in th~ Ro~ne3 !le~ce may be '0rt h while. '.!.'hefe 

'.) uServ 8 tiJ!'J !' -'~ e r1':1C:e ln a rather r·i<:0t chy .• ay an<:! ~hou.ld 

A~ it Lal u lrPaGy ~ ee~ nentione a ln t h~ pre c ed i ng 

chapt.er, t .• 0 ty ~. i. oi f.b.E.;cC.j g "l 1e oe en found - n 'Hma l 

~r:.. a "moky. A~ to t,f c wtter·, ~ uthe r land (46) ffJU ;JC all 

«v rite. 

snd noro~l Ehee d i n~ , yet he 

"That t " ic tvr..P. o:r E1ie d.Ling t~r-10 7<y sheddint;) i~ 
peculiar o ':...· rluit ou.rly Ehe·::! _fibrec, anC... ie, 
t r.vrF..'.';ie, the rP 2ul t :>fa d i f'feren.., ~et of 
circuni::= tance s f · 0.1 th;Ec· rt'r- pon'iblt? for rnr-
, a i. r. !.". e t._ • i nb ' . 

In th~ prcren~ inve. tigeti0n t is mattet wa~ not s \ udied 

r e r i o us l y. 

In t he c ollrse 

ef th - prefent f'tuoy cu.rly- t ir fi~re~ were founa . rd c h 



.. 
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ha. e a combination of ~~1e~E' t,,a r.i r"j _f "' 0f F11- a i ng, that 

i s a fibre ·~ tar t • t 0 r. he<" F r:io Kj l y 8 1.H is. f . e :r i:; li t t 1 , 

: u.ch ~1 f i o.:::•e i ~ pi c -

The .:. oovc cietcrj bt"'d ccm{)i.:iB tio!'l of 

~hedc.. Lr 0 ~ upp~ Lf. .... ..i,t,he.rlanc 1 s vie a 6 n i n 

I t 11.~) bt ord: l hilo to mtnt.ion th&t.. .Jne super 

f:'ic'.clc B fibre wa, '. io .. u1u -. i Lh a 1 f:~moky•· ~hedcting (],amb 

.. 0. 76 - Valley on the back). 

fhA baaal ena~ of RhPd :tbres hav~ hccn ~eFcri~e~ 

firsfl~ by l-fJ ll.J) an c... lat"r by c u.therlaml. (4i,). Gene:o-

club . 

have h V(!I'Y <' imple _._,,:; thoc i'or 1yE i1. r nu di~' i ne_,ui...J1ing 

urder the microecope t.he ~hPc.th. r1·om a nru~- 11 or c1ub, ~ n< 

i t is t, VE'(! pe;scjbl E: lo £:Ce VE1'Y ClC.?::l' l.v Ue G n ClOS€C 1ru~h. 

Sut h rland l1a. ~3lr,.::tdJ a esc~ibi: c v~. riavi :;n~ ii1. r'1eC:Cir~ 

1d thout the ~'°lea th. l'he E. ea th :Ji' ~' e iibreE may ~e 

1 o ng o -; ~ ho r t , 11 r r o' o r r1 r o c. · . • 'ihe 01,u:al ent• of ~etch 

a shE:ath ic ui.:.ually ci.r0ular ou.t a E'!":.eci.th bAi;: been foun6. 

with a botL01.1 Eiil:it l"J.c~g:!.t .... c.iu::il y it. i :..ome · hat .root­

t c e th fa E hio11. 
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It may be · orth-~;hi1e to m~r~ion the rels.tiv e 

frequency of Fhedding ~1th ant Nit~out a ~heath. Th e 

micr~ecopicel ~cnlysiF ot f~Pc ih 1s. of t~elve different 

ar.ra.v~ on d.ifferent bocty t"e r; i!Jns is 5iver! below i n Table 

ITI I. Tr. is .l!able Ehuws tb.at ''~heath sheddingn i e :rii)re 

c ummon tha n non-Eheath sheddia6 • rhis ~tntement is in 

contra diction to SQtherla~d'r opini)n 

"Shedcing ~it'! a sheath ar :·ea1~ 
tl'Bc. \'.:th0ut the t.eath'' · 

1' 

!..) :J4) -~ . 
lF. <:.· s common 

No. c_ 

Ra 1) hair~ 
BrLlC b. end 2~ 33 
~heath end 44 6'7 

s. s ... 
bri..1.rh end .c:o 35 
sheath ehd 38 6.5 

S.':..fT 
bru;:b end {h~ 47 
sheath end 17 53 

~ . ~I . B. 
bruEh 0 nd lZ 42 
Ehee th e:1d lC ~ e. 

-=-t:: ; bruEh ena 14 il9 s r1ea th end 
~2 bl 

H . ·~.:.T~ 

b:-ush end. 0 c 
she a tl1 end 7 1 "' " - .J 

C.T. 
br .Hh end 0 0 
sheath end. 11 100 
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III. 

coat ·rn.np, 'r1het....:.er- shed or peresisteaL. ln the c~:1r ..... e of the 

pre~ent ~tud.,y lt ,,g::_ i.n;:)::.:i'ul0 t.J .<..t ... c<:-rtain ~-vhether ~2 ;;vas 

shet or ~erslEteat 0ec~~se the 1e~plee ere ~till too rhort 

an~ >it~ a n.i.11be t o .vere c~t . 

coulu be Ghed .la ter· Qn. 

collec t ed upon the JP. ' a.viJur e>C v2 &.ve tr:~ fullest ('t::.pport 

to Dr<, 'E vie"~ anc. c()nc~ufiom= re"'orte · i.11 vari ou[; publi c a -

streu: 011ly a fe1 p:::dnt:::. 

1. Ri:lation bct·~een~2--9.E.?-_~rrayi:::. 

In Table XVI, the ca ta &re given to Elo'!' that 

c~.E.cll.:ec' tr.~ ~rra.y , he u r ~ r. 'Jr t i o a of G, f i nr e s 
• - J.. 

( ., . 
\J T1 r.c: G. ..... nr._. ... . T f: i _ i E J..r:d e r E t o d i n t he 

light , f previJllS aiscw. .. :ei..,n, .; hc•n it ,JaS p~intcd Ju t 

th&.t the b· lairne o:t the pri::-cu.rl,y - ti y, grortp is in :Dre 

c t-.e c .x:ed area.ye i:.!1i.fteti tvvinrdr i:ic'rle Ii ,rP.s. 

2. Re lat i on beVween G, and body rer,i-:in. ---------- ' -

corres:p o .1ds ~i th that of Gl. 
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:S. Ralation bet.11eun kP-tuo-:.c'.1.• nesh 
( G~) :lnd .'.'J on -iG:ilP-nlii" ri ne~s t per ­

E: l E ten t c ~; e. l ky f i. b r e i:: l ~ 

~.J.cb. a l;.iVL~iJn is an arbitrary one . 

The rollowiud is Ha example Jf 8 common way 

in '!i hicb. LL1t., t¥~o ki iu: of hair i nes"' Pre uni t ed. I 

!·ave bee n partic.ilarly i.:YJ;:ire .... ~- ed by ~uper s ickle B 

f.'L e _pJJ.'tiJn oi <J b >ul.. .3 ~n lud0 , after 1;h ich the 

cl n' .-:ne[: .... cvi\'C d . 

E~pecizl ly 

the chsl inerf:: of G') if ~: .ce .fJect5.on of the t)' nerB i. 
r... 

Let ue ~ ive ~ f~v exam• les. 

1. J..amb 
tT 

IT 

Hairiness 
jJ 

11 Br itcb , ?la teau 36.4 
11 Balf - britch, saddle 31 . ~ 
74 a 11 regions -+- 100 . 0 -
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4. lGmo 
"T 

76 , !31· it ch , Fl, teau ~7.C ilO. 

5. f~ rr tl, B1lt8r,, f- lc.. tea a 4 .1 . 8 
6. ti ,, 

8f. B1·i tc h, .Pl:... ts a il 49 .2 

ahl<=> nurnher 'Jf --re-c.1rly-tip fibre.:: &r.C: hs tr,y -ti v-

Tlw fi:;:'ttt [:.11l: 8 ix th exa m le f' f:.[!oW .. Li 11 

lie . 7<-1 ref fXtrc:t,l;; c.;hai_rey fioreE. Jn the~e ~j_x 

cuch arr8.y:: 8.re; 

Ha iri rie s~ 

l. l'l'llb : o. 75, ?ri tch ,1"> l c; t eR11 24 . 6 
L rn '.Il ~1 .; o. LH , !L i t ch , ..1: L.! Le G !.1 ~) J . ? 

In the i'irH ex8.mplc onl_y, fc- G2 .~ere rsalLy 

ch::::l~ .. y, athcr ~ .. e1e iather 1inJ. In the FecJrCi exu119 l e 

no t a 2in6le G2 ~ a s rounG to be hea vi _y ch lky . To 

uF 11&lly e .. c .,pe from t he c heck etn, tic;,inl l y t tu~ y a r e 

cha lky; e. g . 
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Lamb No. 2 7' 

Britch la te a Ll . 

No. ~ 
Ba by ha i r s 

hed 4 6.6 
pers. 0 0 

Halo hairs 
shed 11 1 8 . 0 
pe r s ID "' .., 

s. s.A. 
shed 2 9 Jf ~ 7 . 0 
.o:.' er c . 1 1. 6 

S . S . A 1 

Ehe d 4 6 . 6 
ve rE . ID, 0 

• S . B. 
s hed 11 18 . 0 

er ~ . ID, 0 
Sk . 

c-hed l 1. 6 
pe .rE. 0 0 

Gl 70 ., r 

.L V A 

G ... c:, 
58 S:x 

Hai r ine s s. 
35 ;' 

~ Ex pr eE"red ~ ~ pe rce n t a 6 e . ; f t o t al f i or e s, o t he rs 
e xp r eE:f: ed as pe rc e n ta~e of ~ re -c ur ly -ti p group . 

G., fo llnd in t he abo ve a rray var i er as t o t h e 
(;., 

c hal k ines i:- l e ng t h , she dd i r ... g , e t c, anu i t may be as -

s ume d tha t, he succe sso r s of early fibrer ·- r e mor e 

dange rous than t he E~cce ~so r s of l Rt e oneF , ~ e cauee 
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the former ca n escape the pre s . ure of the chec "k and the 

l tter can.ot . 1t very .... tri king exa mple tha t t he ... ucce s -

ro r of l a te fibre~, that L.. ru _.! er r ickle B and ~i ck l e , 

f i b re~,are almo~ t alwayE in the orbit of a cbecx res pon-

si ble for after -cri~ i E - lefel fi nenes c (Se c tion III} is 

t hat of lamb io. 82, Saddle on the ~ ack. 

No. 

S . S . .A' 
shed 3 o . 4 
pe rs 0 0 

c . s . d . 
r:hed 11.2 
pere. 1 2. 1 

Sk . 
Ehea D2 68 . 0 
tlerr. ~ 4 . 3 

Gl 44 11 x 
G 2 0 0 
Htirines.._ 16.4 

x Expre,Ee d aE percentage of total fibre~ , other[ expres­
se d as ~ er centage of pr e -curly -tip group. 

Thu.s t hi s l atter arr ay i ll s i te Jf ha vi n0 11" of 

tota l fibre~ ~he c has no single c halky 8Uc ces~or~ 

' i th regar d to th e s t ruc ture of G2 it may be ~ ~ i n 

t h~ t t he re a re a hund re d an · one var iati 1nt . 
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fibre may sta rt t o g ro w i t h a c halky tip a nd afte r a 

whi l e the c ta lkiness is ~ im i ni ched 0na a f i ne po rtion 

o f G 2 f o 11 o s o r a G G i b re may .... tar t . i t h a fine ti p 

anc becomes c ha:Lky after a hile tor a lo nger or 

Ehorter period and later o n t he c ~aL~iness ci s ap ea re. 

Ali::o t he g e ne r al c ri mj: of' a Et·-ple i~ ~ u .eri mpo e d on 

G2 fibrcL , e . g . Lamb :No . 74 ha8 c r i mr, s only in the baci<: 

a c a 8 ri tch. n t here re g ion~ ~2 iE crimped too, out 

on the ~ i o.e .Afle re no tra c e of c rim;i i:- c..e tecta ble the 

G 2 f i b re E ' r e a~ f t r a i 0 h t a f · 11 t he o the r E • 

ThuE , t o Eum p , emphaL ic .m1:- t oe l a i a u pon the 

fo llo .~ ing f1:1 ctor s : 

{iJ in kemp oroauction the loll icl e~ of t he 

.f irst fib r e::: , th· L i E hal::i -hi, i rr:. Md 

t he ir cloEe f associ rtef play a very 

i mporta n t role ; 

(ii) t here ls a correlati1n 1et de en ke mp 

hairineEE r n d non-ke mp ha i r ineeR; 

(ii i) the ... 't:Jl·a:t ion bct.een fheaC.in0 in G1 and G2 

ha~ been found in thi s lao0ratory to lie 

orct ~ rly, but o. li tt le elaborate . To be 

Eure, the ~ ucoesi::ors of halo- h· i rE mny be 
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non- ha i ry pe r f i s tent f ibres, bu t t he y may 

be ha i ry/\ f i bre E or ' em !)S . Co nee (luen t ly i n 

a bree d i c1 , hi ch hnl o - ha i r~ i n t he b i r th­

coat confer no ad vantqge on th e lamb , i t 

i s si~pleet t o bBEe ee l e c t i on on trur c~ te d 

a r ra.yf . i t h t he hairineu·"' . of pe r eistent 

fi bre s never s us t a i ned below t he cri s is 

leve l. Such an a r r ay may be somet i mes 

a Reak"Sa da l e" pr ovi ding horle ver that the 

poet -c r i sis - le v el -c he c~ i s st 1on~ e nough , 

o, t it Ee e .ns much safe r i dea lly to chose 

as a s tarrnard arra:i a .-veak ttavi ne or ,ea;e 

Va l l ey . One c Juld o bject that here if a 

me t hod a dvoca t ed · hi c h leadr t o se le cti on 

aga i ns t ha i r i nesr . ~x _ ctly . PE lo ng as 

t he convi c t i on ~re v ailed that kemp i~ a 

re mna n t of th0 outer coqt an a a l l oth r 

ha i rine ~c hac ori5inatea from the i nne r 

coat , t.1ch a . i v~~ i :rn a ::? t enable . 'l'his 

v i e w i E , ho , c v e r , r o ng . 
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0 f the coat 
AE our kno~ ledge/~f th e rlo mney l amb has a dvan ced 

i t i ~ mne < n , more rea life d ho 1 intLna te ly rel c; ted re 

t ho~e sup po ce d ly d iffere nt kii1d~ of ha ir ice c- r_ Hoth 

r or t of ha i r i ne~s nf' y be ree:ard e ar J el on~inc_; t the 

s ame lubstratum a c te d u pon - c a rve c o r f culp t ur~ d - by 

th - pre- natal chec.{ :H other · or ce Q. 

Le ter mJ re · i ll be sai d abo ut Eele ct ion 1 gainst, 

th8t a pect of hai r inecs •~ hich it if co venient to call 

noo - kemp hairiness. 


