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TF~ PLATEAU ARRAY. 
-==============~==== 

,!NTRODUCTI ON, 

· Ill the vrevicua section the fibre typea found in tiw 

Ro.um.ey have, except to'!.• the Sickle fibres, been tr-eated fairly 

ccmpletel:r. In this treatment .1 t has been necessar·~r on occasion 

to ant1c1pe.te a description of the Arrays. Th\l.S i ·t is that the 

"resent briel" description of th¢ Arrays r-ecognised. and dencribed 

bY Dr:v (19) tends to 1.1e a repetition ot whet hns gor..e before. 

However, despite this it is considered that for ca.'liPl(;te:n.eas these 

artt$ys should be descri1)ed in brief' aa 1 t has been :f'm.md neccessa:cy 

both in relation to the descriptive and the gencti¢al c~ction of 

o.n accottnt oT the Platoo.tt Arra:;r to d1aeU33 'ilt l~gth the types of 

Non,Plateau Arrays and their relationships both to each other and 

to tJle Plateau Array. 

~~.Fip..re Type Arra-a;a . of ·the Romney Marsh Lamb. 

The .Axrrays as recognised and defined by Dry ( 1 ) in 

order nom the least to the most checked are :• 

Plateau. 

Saddl.e. 

Ravine. 

Valley, 

Plain. 

With thene are included two unusual arrays also described. Theae 

are :-

Plat • • 

All In. 

Eace.rmnent. 

A:n arr>ay in which there is o. canplete, or almOst complete, 

lack of Sickle fibres, that is, those fibres which owe their• macro­

scopic appeara...""lCe to a distinct cheek are a.bsen·&. 

Sadd.1e: 

~'"1. array in which chalky Sickle :f'ibl,es are tou.ad but 

in which there is a can~lete ar almost complete lack ot Sickle 

f'ibres fine after l1rth. This a.r!'ay also depends on the absence 
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of a fibre type - na:nely fine Sickles • and is dependent f'or 1 ts 

reality on the supposition that events happening pre-na·Gall~ - the 

eheck ... can si'fect f1"t.ro growth taking place :poat•.nata.lly. This 

~oin·iJ \'Jill 1>e dealt with later and is of cons~~.del. .. able impol' tnnce 

in the s tu.dy of' the archi tee ture of' the :t'le~,ce,. 

Ravinll 

An nssocia.tion of fibl"eS in i'4U.ch fine S:lloklea bu.t no 

cheeked ourl~-tip fibres are found. This definition anticipates 

the definition of the Valley Array. 

Valley: 

An array in w h1ch the pre-natal check has been of eu:f:tic• 

ient 1nteJi81 t~ and duration to give fine Sickle-fibres tind checked 

Curly-tip fibres, these iatter, followed later in the ar1~y by 

Ourly-ti:p f'ibt'cs that are definitel y mor•e robust. 

Plain: 

lin arrey in w.hich there 1a little or no incL'ease in 

coarseness from the tine SiCkle flb~es to the Curly-tip fibres . 

Escar;oolent: 

Recognised and described by Galpin ( 22) who found · 1 t 

confined to the Poll except for one animal• where it occurred on 

the Bri tch. In this array there are Halo-hairs and Chalky Super­

Sickle fibres present but no Sickle fibres and no chalky Curly-tip 

fibres. There is thus a very marked an unusual break 1n continuity 

of· robustness along the ar.ray. 

All In; 

De&cribed by Dry (19) as having a transition from small 

ended. chalq Sickle fibres to Chalky Curly-tip f1 bres. Shedding of 

these tibre tn>es is p1 rticularly :free in the relatively snall 

nlmlber of lambs studied. Together With the above Saddle character­

istics thet"e ere superimposed valley characteristics.. These are an 

association between large and snell ended fine Sickle fibres and a 

small number of checked ourly•tip fibres. 

All these ar:eays ha~e been described by their essential 

ribres and those tY,pes developing previous to these essenti~ 

fibres, tor example, the SUper-sickles and ~nalky Sickle fibres 

may or may not be ~resent in the Valley Array. If they are absent 
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the array may be tenn.ecl ntruncatod11
• This term is USl.lllJ ly reserved 

tor the Valley .Al'rays, in v;h1ch •rra.ys this truncnted oondi tion is 

moHt eorJ.mOr... :tn a tt'Ullcb.ted Valley Array the first f'ibres found 

are fine Sickle ~ibres. 

~Jlt,~~Shl~"'S' ,A~f!t 

Intermediates do occur but. these a re !felatively lL~r~ort-

ant due in the main to their scarcity., The intermediates aro m~re 
' 

prevalent in the heavier checked arrays 1 that is, . vall~~Y encl Plain, 

than be·~ween the less Qhecked SJ.'rays1 Pl·9.tc~xt a.11d. S9..ddle. Th1~ 

ap~ars to be due to the ~encral low J?lan~ o:f· metlull.atior,. :L1 the 

fonner reattlt!ng 1n ;-~lack of fibre individuality With ~onseque.!tt 

diffieultiee of classification. The question or 1nte~~e~atee, will 

be dealt w1 th :ln more detail late~. 

The l:'?-n t~au Arra:z,. 

From t'tl4 above 1t is clear that the Plateau Array ia the 

l east checked of all the arrays. It has, from the d.ef1n1 tion, no 

Sicr..le fj.bree but; :from the Fibre type Section 1 t is apparent that 

although the Sickle fibrA 1E; the tY.Pe shOwing a definite cheek 1 t 

is not :pec,:tlia:r 1n t-b.is res])ect. The Su,per--e1ckle B fibres e.re· · 

often closely related tQ the Sickle fibl~e~, while mren the SUpe!"~ 

sickle A- fibres may show a very- d1st1..7l.et neckl --.th1nning but wi thou.t 

loss of cllalkiness. 

Thus tm d:etin1tion of the PlAt.eau Arra~r depend$ on the 

p:t.·~a~noe Ol- absence ot one f.ibre type only, wh~:..·eas the SU]Jer~ 

sickle f:tbrea Showing definite check charaoter:tstiea do not effect 

the clasAification. It is clear •. tneretore; +..hat there is a wide 

veri R.tion wj. thin what may be tel'ITJ.~A the ttplateau Array Serieau. 

ln the Jt.Ud.y ot the Plateau Array a th.ec-retical objective 

of whiCh i~ to decided bow much variation in characterization is 

due to variation in what may be termed the 'inherent coa:t'seneea' 

and. hOw much to -v-ariat!on in the 1nt~nsi ty of the pre-natel check• 

1 t is clearly inXperati ve to stu.dy the various grades,. The study 

of these grades 1s corn:pl:\<1ated 'by thf} fact that .there appears to be 

no ahapp distinctions w1 thin the array. ;tntermed:lates o' ell types 

can be found and thus any attempt to classify the Plateau series 



~ 

• 

• 

• 

( 

120. 

into dis tinct g!'ad.es ol.~ to recognieo a new a~rey does not appea·· 

to be wru.•ranted. 

'l~'1.e dii'f1oulty is not duo to inte:rmeditrten between 

fi'b re types but 1er is it due to var•iation 1n the ooncen'l~ration 

of fibre types betw~en arrays, 1n other Words fibre ;popu1ation 

rather rJl.-m the (!:r.oscc].Jic appeo.rnr1Ce ot the i:ldividUAl f'1bres. 

This. is clear ill the elatee.u, tt.rrn.ys that '~~.,d quoted below wl'l.ic~ 

t-ep;reaaut th.i?ee tjll>es, closely raloted b:v 11J.termediates 'bu.t neye'r·­

theless arrays in which the:rs w~:uJ 11 t tle ;ldi:L'ticul ty iu :f'J..cJ.• 

classification. 

Sheen~- I.LH~ s. s .. .A~ !1.S,A::.._ .§.J?~ . !LJ' .ot "'\· 0~'1!· rust - -
7t .5 t ·a 19 3 12 40 280 186 

6~.5 35 .;32 17 13 '14 324 503 

1402 45 25 29 1~ 88 445 . 570 

Prom 1ll.e t:tbovc it, is opvaron·.; that it ie impossible to 

recognis~ a rurther array withiii the definition of Plateau ~ependent 

. on the abundance. of Super-sickle A• and Super-siclcle B fibres. The 

1m:pliea tiona that rrw.y be drawn from the varia tiona between those 

two f:l,bre t!';peS are treat ed !'ully later under the heading of 

•variations in the pre-natal che¢~'. 

'!'here ia one possible exception to th!;; above, and that 

1s the possibiliey or a definite supe~Plateau A-r-ray, an array 1n 

hich thel"'e are no Su;p~-n--sickle A- or Su:pe!'-siokle B f'ibres. '.i.1his 

typt3 o:t ar·ray is s earce but a.:v-pear_o to have less ~'"ltermediates than 

ar1~ay tYlJeS based on either gf these two fj.l?r~a types se:pa: .. ately. 

Even in this classification intero1eUiates exist and the ideal 

together with intennedi,~,~$8 ::.1 linking it With other Plateau. Al·rays 

is figu.l·od below ·: 

SheeD H. H. s.s.A. !!!.~!-: -- ._. ..... ~--- S.S.B .. ....... _ __..,.., ~ H. '1; !.9~'L.. O.T'! Itls~t~· 

1327 56 13 0 0 0 173 331 247 

59.5 54 5 0 1 0 98 342 331 

1238 41 5 10 0 0 84 190 380 

62.5 35 32 17 13 0 1~. 321..!. 503' 

76.5 56 26 16 16 4 139 182 3L~9 
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Thus 1 t beccm:3s uppa.rent that an indefini t,e grading 

Within the Plateau 'aeries' ie the most,satisfacto~J type of 

olass:i..fica:t:i.on. '.l'he Fla teau .Arrays have, then•efore 1 been classified 

not s.e se!"arate .ann. t4. :1.stinc1~ sub .. arrays bu.t rteroly- i)'l.tO \\hF!t. h~a 
,. 

been termed, the nnee1iee of' ToU(')lnesatt • This takes in·to account 

the t·el~i~:tva numncre o1.' :tihl"e type & and :lo net dependont on any 

stl. .. :.i.ct presonce ox~ ~bsence of a particul.ar fibre type es are the 

arl~a.ve and thus it indica tea the eff'ec ts of an a:_pparent!ly oontinu­

onaly variable c}l.eck witl1in the :w14• Plateau classification. 

---
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S U M !w A .R Y. 
===r::====r======= 

1 • the i'll:n .. .s t;:ro~ tn':t'<3YS :eou'r!d: in the New Zeoln:lld '<onme~t Me.rsm 

lw,\b f.U"e 1Jt'iefly described. 

2• l'.ntermed.iate ai'lN;:~.ys are 'br1e:t'ly discussed .. 

3,. !\~ is !tQ'tnted out t~t due to ita <i~'finit1on a.n.d standards 

ot' ;Juctgment1 wide variation is pOR3ibte within wmt '-a 

termMd t.he •Pla.tee.u Array Sl3r1~&'; 

4. n~.e V'aA.-:.iat.i.,ns. w:U:hin. the P.l~tcau clnr. oit'1cat ion are 

essentially coiitinu.oo.s ~d nr:ra;la. o.re quvteu to sll.o· 

that; var:tations appear to 'be due to an intera(;tion of 

an apparently eo:ntinuoutslY '1a.r1able check. 

:5. The tero tttou.ebrl~as" is uae<l to designate t:!lC;} Cl.~grce of 

efrec tiveness of check 1n the Plateau Array. 

..... ...,.....,............,.. 
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TOUGHNESS IU TP'.2~ PLATEAU ARF.AY. 
==c=====:~==~~~~=:;~===~===--== 

As e x:plained, the d~gree of touglu1~es :i.t.L the :Plnteat;t .Ar.f.'ay 

in tb.e mer~cnre of: diff~ !'en.ce w1 thin ~.;he ar.t""ay and the ~rbi trar:y 

p1 .. !lctice is to term t.Mt a!•ray ~hich sl'.o the least amount of 

check~ that is, the ari'ay t:ri th the closest a esociatiQ.tl. between the 

ffalo•hail''S tmd the E:aicy•tip..;.Qurly•ti,p f'ibres Jc;he toughest and the 

a:rl--ay most nearly !.\:p:proachi11g non-Plu teau, the least toughest or the 

v:cakeat,. 

The degreesof toughness are by no means C&Pable of partic­

ular expression numericall;y ond conEtist merely of a handy term to 

cistinguiah arra:9·n \Vheh m6re then. one is 'being disou.ssed, or to 

distingUish between a 1181:•tiaule.l" 8.!'l.,ay em What has co:me to be re­

g&rdEJd as the e.verage or typical Plateall. Array_ IJ.b.is latte1.~ is 

pu:-ely a judgment of ex!'erience and al tbou.gh capable of eX,pression 

by ~a.tive numbers of f:tb:t>e types consti tl1t1ng the array 1 t is 

ess~ntinll;r n de average. Despite this :ract the concept of 

toughness is a valo.able one as it :pennits the easy recognition and 

tacili tates refereno.e to arrays that ere regal"ded as extremes 

WitbJ_n the Plateau eer!es . 

The JUdgrr;EJn 1; of Tow;h..""lom-.1 within 'l;hE; Pli:iteau ffi"'ray. 

In jUdging the degree o£ tvughness within the array 

ocrtaln :voilttG ha.va ~ome to be rE:lgaru;:::d as o-r importru1.~e, 'i:'h~:-c is, 

however• n d1f'i'ere.nce :-ti thin tht.3!36 yoin·i;s in tlmt so~Je :pX"o-,idt3 tb.e 

criteria by "'eb. the ar·r•uy _la juj,god while o·cne rs appear to be 

a.ss.-:,cio.ted. with toughness 01~ weakness. 

In the following enumcrs.~ion theso two relo.tively distinct 

easociations have bee.n aa:pa-r-atod. 

A. Criteria ·Of jUr1!1.G-Cll:~ ot toughness or the Plateau Array. 

{a) The num'bc:" of fibre types present or t he sim:pllci ty 

oi' the a1•r-ays • 

(b) Aseociu·~ious b$tvn.;en f'1b:re -cy-_r,eo with special 

t~terence to those :fibrec ·tn.a.t are intcrmed:i.ates. 

(c) TlJ.e frecd~m of sl"~dding 1n the ;pre-c1.1rly-tlp fibres 

and the extent to whi c.h riledding is e:r.:tended into the SU.l'ly•tip 

series. 
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B. Features of the Plateau Array associated with toughness 
.. 

d, weakness as Judged by the above criteria. 

(d) 'lbe density 0f Super-sickle A fi~res in r c1n.Mon to 

• the Halo-halt concentration. ' 

.. 

• 

(e) ~e presence of a distinct bre~~ or precipice in the 

contj.nui ty of the Curly-tip fibres. 

These points vary in importance end o.s they throw some 

light on the wox·k.ing of the "N'' factor on the inherent, oa.pabilities 

of the animal they are treated below in or4er of enumeration. 

A. (a) 'lhe number of fibre t ypes present; 

Although not the most importnn t factor in determining ~he 

toughness or weakness of the Plateau Al'ray t .his factor is of majpr 
j\1 

importance. 'L'he fewer fibre typ es present in t.he Pla.tee Ll Arra:y 
. 

the less the effects of the pre-natal cheok. The et·fectiveness 

of t he check becomes more marked t he t'urt t..-;n· t1he pr·e-Ctlrl y-tip 

fibres deviate in macroscopi c appev.rs.nce f r·om t.he Halo-hai.ra. '!bus 

it is apparent that t he fewer the Sup~r-oic~~lo B fib.1. .. es present the 

less are t he effects of the check a.nd tht-J oloser does t ... h~ e.rr~.s 

a pproach the ideal Plateau, or in other words the t.oughcr· t.:.e ArreJJ 

becomes. This condit i on is pru:·o.llelcd by. t lJe Super-sickle A fibres. 

However unless the Super-sickle A fi ore t :.;pe a.pproache~ ~he Super­

sickle A- or the Super-sickle D fi br es b:,.~ h~v ing the chcok region 

weakly chalky the reduct :f. on i s negl i J.r<.b l b. 

r.Ihe a.bove npplies t c Pln.t e 'l'J Ar rays Sl~d is not applicable 

to other a.rra.:,rs. Actua:!.ly it is perhgps not out ... o f plt,c c. Lo observe 

t ha t thiS feature - the fefl.ture Of t,he l ack rJf fibre t ;1p0s - is in 

other arrays un indication of w~akness The occurrence of variations 

in the numbers of fibre t ypes pr esent i s V'? .r:y i n teresting when 

applied to other arr r~;ys. ~.'hen oo,lJ.parisons are made between arrays much 
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light i$ tl~ow.n vn tl'le w Ol'\1<:1ne; of' the cheek as distinct frdm the 

i:nlleren1i potentie~i tics oi the animal. 

Th3. e:r~co ts ar1} enumerated belo•.v u:nd t~1.ei!> re6?ec-t:tve 

.~ . .-eys. 1~rl.s cli.acussi(!.n. .J.oes no-t involv~ ~heddi ra"f:dch, al t .houeh 

uo·~ uncClnnacted is tt"'a·[;oo tiiltle!' the hca•'ll~l • i'trt,.., :11 ,"'11'1,.,.!1 ( '7\•"'1" "1')8 ) ..... -~.t~vtt. . ~ -.,Jf~• \1~ • 

HS.ddl 
-~-..--·· · 

]In yhet may be. teuned. tl~~ typ1c.·&l Saddle Arre;:-/ all i'ibt:e 

t~"Pes are found.; .· eJtce:ot t-!lG fine Sickle e..'ld Checked CtliJly.;o.tip fibres • . 
1~us 1n the following ~rra.vs of a nioal s regarded as ty:pi cal high 

grade Sadd.l~ .Ar1-:.ays it. is appai;~ht 1:.'rcm the nur.tbers of Halo-hairs 

:px•esetlt tb.a"c they m~lf be l'"-0ear~ed as ~oteT~tie.l.l,y Plateau animus. 

on w:~..ieh ther-e !;.'ls beott. Wpe"!"~illi.:pose6.' a check $Ufficient to cau.ee 

the array to be ~lass1tied a.r; a :Sad.d.J.W .Array .• 

Sb..:>e -
404 

'12J-tC 

.;4 -'!>. ... 
~>+.J 

1232 

85.!5 

( " 

n,nt lt .. s,A 
28 

23 

6 

11 

63 

H~ 

~-

7 

2 

S P. "­.,.....,~ 

6 

~. 

1 

2 

f'J,lt .... 

~~., . S B 
~~· 

2 ... 
~"' 
1) 

8 

4 

7 

f')l,Jk. 11.J...Ce T. 
14 

40 

8 

·4 

3t> 

2 

11 

.C,Ts.. liiat, 

791 

290 

224 

209 

t>25 

837 

208 

198 

182 

255 

l.'.tlis ·sigr.d:t1~d.i.1¢~ of 1Jh:i.l;$' ls discussed under the heading 

of 'the Genetics ot: tho N-type oost t (pg. 205) •. It is, therefoi·e, 

.eu:r:t·~o.Le:r~ t to aay here tr.at t~s ps.rti9ta.ar combination of checking 

force <:md inherent cap_a.bili ty o;f ·-tne a n1mal appears to have a 
I 

de-t.in;L te ge.i1et1c basis as Saddle Arrays simi~ar to the above have 

b¢en :ra--ouncetl. 1n breeding experiments, mating Saddle £Jn Saodlei 

A. (b} AI:>SCC:1.rt"t.lvl1S 'be tWC v!l filn~e t;,f",ftOS Y/1 th S:,VCCial 

i .. ei'ei-.ence to t.hoee fibres which arc :!.i.:.termediatco. 

It heJj. been n6:tut~be.. cut 1~1 tl!J detiorl:pt:i.on. ot t':lbre t~-pes 

"t..c'l:w.t inte.medif:l. i.i~ s ~re c:;:':\r;cc. --..] 
.li-

fil>r~s a.r~:; 6f ,sree.t il'!l]'}dr-tanc~ 111 t1 rray c18.~8if':lri<l tion :J.n fuat they 

ttl--e. i:n.t'l.ieato~a cz associations cotween t'iln?d t:Y>pec. It ia notable 

that these inte:r-ro'ldiates ar~ 01) •1 ~~newhat flif':t"eren"'v t~')}e to those 

prev,.onsl~ dealt '.'fi 'th in thl~s ccc t:ton as they a:ro inte~di~tes 

it.ll1."lt :-a·&her then between. arrays. 
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In the tollowine array it is clear that ' the presence c£ 

intermediates between the Super-sickle A and the Hairy•tip-curly­

tip fibres, especially noticeable because or the diffieu.l ty of 

classification of these two . fibre types, demonstrates that they 

are closel.y related. However, there is one Super-sickle B fibre 

present that does not resemble e1tJae:r of the above mentioned fibre 

t~es. This fib~ has, therefore, been regarded as 'in Parallel t 
· · unpub) 

a concept of Dry's ( and despite the presence of this Supe~ 

sickle B fibre 1'.h$ array is regarde<; a$ a tough Plateau. 

She_EUl l!J!,_ s.s.A,, . §.s.,A- s.s.B. ~ H,.';£1 CtT• Q.J..a. Hi st. 

59.5 27 2 0 1' 0 51 200 190 

Arrays s1m1lar to the above, althou~ uncommon, can be 

found. Further arrays or a simila_r natu.~e are quoted below : 

Sheep H,H 1 s,s.A1, s.a,A-=- s,s.lls. §..,_ II,T.C,T4 C.?.'. 1Uf3t. 

18.5 31 8 0 1 1 51 200 190 

750 23 8 0 2 1 52 233 

68.5Br. 15 26 0 4 0 44 280 119 

From the above ar·rays, ~1 regaroed . 11s tough l?la teau 

despite the presence ot Super-sickle B and odd Sickle fibres, 1 t 

is epparent that the a~sociations between the ~lo-hnirs, Super­

sickle A, and Uairy•tip-curly-tip fibre~ l'1a.ve :pl a,.yed a major part 

in array apprisal. Fibres that do not :fit into the above series 

an indicated by 1nte·nnediatea are regarded as •in parallel • and 

thus are virtually neglected. This 'in pa:rallel' concept &Jipears 

to relegat~ · variations in fibre type po:pu.ll!tions to a :vosition of' 

less ilnportanee than tbnt of association between fibre types. 

It may be remarked here that the necessity for the above 

conception is not the result of an arb1trar.y definition of ~~array 

or of an arbi trai"Y distinction between fibre types but is a real 

e:rteet • an effect that is based on unmistakeable associations 

between fibre t3Pes• These associations are occassionally so 

defini ~ and close that eonside1"'8.ble difficldity is experienced in 

thei r classification • 
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The Pre-curly-tip break in continuity of fibre types 

in a toUgb. Plateau Array although a conmon feature is not a feature 

that 18 absolutely associated 'with 'in paralleliem'. Rather is it 

an e.Jt;pression of the fact than when 'in parall;!lism' is found the 

f1bree affected are scarce. Thus 1n the following array fibres 

which are essentially '~n parallelt have been classified into 

Super-sickle At- and Super-sickle B. 

Sheep 1272 VI! .(p) 

Halo-Hairs: 

S.S .A. 

a • .s.A-

s.s.B. 

Tips whole with Sickle Shaped distal extremities. 8 

Tips broken w1 th a number of crimps 1n the nec]f .1L 
Total Halo-hairs ~ 

Appeal, like &nall H.alo-hairs 

Like <.H>.ttiDlete H'.n. except for the neck and tip · 

Resembles H.T.C.T •. Wi~ crimped neck 

Like H. T. c. T.. w1 th weak Sickle shaped tip 

2 

1' 

1 

1 -
Tptal Pre-curly-tip fibres ~ 

Ou.rl:r-tip fibres. 

Vary ne~r Halo-hairs 3 

Hair.y-tip-GUl~y-ti~ fibres near Halo-hairs 22 

Non-Hairy*tip-Gurly-tip fibres 1J1_ 

Tctal Curly~tip fibres 12§_ 

Histerotrieha 186 

In the above ar~ !ln. 'in parallel t i'ib res are of a 
I 

somewhat different t,-pe 1D those or the ;previously described arrays 

in that they are linked w1 th Halo-hairs or the Hairy-tip-Curly--tip 

fibres. However, they are essentially 'in Parallel' in that they 

are scarce and sho\t less relationshiJ? to the Halo•ha1rs than do· 

the Ha1ry-t:tp-ou.rly...;t1p fib:rea. , 

lt 1s also app~rent tram ~ above analysis that the array 

is essentially a tough Plateau Array deo:pite the :fact that if 

classified on numbers of f~bre types alone it would be regarded a.s 

a w~akieb Plate~u Array due to the presence of b6th Super-sickle A-

7 and Super-sickl.~ B fibres. Thus it :ts· that the i'i'bre type associa-

tlons must be regarded as of major importance in Plateau Ax-ray 

appraisal. 
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'In Paral1el1sm as it occurs 1n the Plateau Array is 
dealt, with more tully- under the heading of tIn Parallelism'. { pg ~ 1 71 ) 

( ¢) Freed<:m of' shedding in the Plateau Array ana 1 ts 

iJn.portance 1n regard to tb.e :tfude;ment of toughness, 

It is the rule in· the ~lateau A'!•ray that shedding tends 

to be free. It is tht1s not unusual to find a lal"ge proportion of 

pre...Curly•tip fibres that ·pers~.st. · In some Plateau Ari'ays some 

pre-curly•tip fib~es do persist. Examples of such arrays are :• 

Sheep 1278 1175 1308 
(Saddle). 

1404 

Balo-hairs 17 18 21 13 

SUper-sickle A 14 2 10 3 

Super-sickle A• 
n.shed 3 3 2 6 
persistent 0 2 0 0 

Su.per-siekle B 
n.shed 15 0 4 7 
persistent· 9 4 5 10 

SiCkles 
n.nhed. 3 0 1 2 
persistent 2 3 4 22 

Curly-tip Fibres 

Hairy•tip C.T. 
n.shed 0 0 2 
persistent 19 0 

Total Curly-tips .342 231 332 

Histerotrichs 101 399 

Such ·arrays~ when j'Udged. by both fibre type association 

and numbers, are regarded as weak Plateau .Arrays. Also all the 

arrays eonta.in Sickle .fibres which are in series with the Curly-tip 
I 

and 8\l.!)er-siekle fibres. This latte:tt is evideooed by the lack of 

Ourl3"-tip fibres. 

For comparison the following arra.vs1 regarded as Tough, 

are featured • 
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Sheep 1327 1238 

H a.lo-l'..airs . 27 41 

Super-si okla A 6 5 

Sul)e:r-sickl::! A* : 0 10 

Super-s.iakl.e B t 1 

H.T.C.T. 
73' n.shed 11 

:persistent 38 . 

Cutly-t;:l,p 250 . 27!:. 11- 0. T • nomtally ehed. 
I 

Iris te1~t:riohs 245 380 

In these arrAye i"t ·i,s apr;arent that ehedd;tng has been 

continued ·well irito the IIairy-tip-ourly-tip fibres and in Sh..eep 

1238 even chalky Curly-tip fibres. without too.dullated tips are 

shed ttnoxmally" (see page 93 ). ThllS it would appear that there is 

$ relationship between shedding and a~~Y toughness; tougher the 

arr~-s the freer the s h~d.ding • M.d. conversely i the WP.alter t..~e 

arrays ;the greater the dens1 ty ot p·ersistcnt Super-sickles Slid the 

lowe!t the ;probabili t;r o:r there being any- noim~lly shed Curly-tip 

fibres present in the ai•rfiy •. 

A f'urthe r search of tough l?la teau .Arrays revealed an 

apparent exception • sheep 541: 

S~Uitples. Sheen 905 
1 .. 

Ha.lo•hairs 
.....:!:..:.. I:Ce ~r.:ct • 

shed. 15 104 101-t 66 

Supor-sickle A ':1 
...1 

shed 1 .32 32 3 
persistent 1 3 3 0 

Supe r-sic:kle A-
shed. 0 0 0 
:persistent 0 0 0 

Super-&iokle B 

Sickles 0 0 0 

llaiey-tip C. T. 
No Curly .... tips 

counted .. 
smokey shed 14 :n.shed 17 

persistent 23 Successors :pers. 62 

Curly-tips 93 shed kemp 10 

H1sterotr1chs X medullated but 
persistent 113 

successors less hairy 
G2. peroistent 45 

I 

__j 
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n . shed 
smokey shed 
persister.t 

Total 

5 
2 

.A-

-lL 

Total. ~ - lc 
sucoeseors 32 

1.30 .. 

Sheep 905 hue been inolud.cd. in tho :nbove to deiuonstrate 

thB n(l)tmal type or 'Plateau Array with shedding free when there is 

a le.clt of Super-eiekl.e f:i.brea. 'rhia array is rf>gard ' a very 

tOtl{")l. Ple teau as it hc,.s almost conrplete la.ck of Super-siolcle 

~i'br~n and also great rlif'i'ictuty was ell)eriei"Jced in dictlt:.~ilisr£.1Dg 

the Ilaicy ... t1?Ped-ourly-t1p fibres :f'ran the Halo-hairs. !t is not 

su.x-prie1ngf therefore, . that shedding is sUfficiently free to be 

continued into the Curly-tip series. 

When canpa.red with the array of sheep 541 1 t 1s apparent 

the. t ac re~:;ar<ls fibre type nl.lUiber·s .she~p 905 is not greatly dis ... 

eimilar 1n array ty-pe yet ·the ~reedan of ehedding b the t\vO arrays 

is ver~ dissimilar dde to the nbaence of free shedding in the . 

former. In this respect it must be noted that smokey (see page 30) 

shedding, which is e:tt~emely COillaon in t..lle l!a1ry-t1p...Curly-tip 

fibres of sheep 541, is regarded as hot call!>arable with that type 

of sbeddill.g which is normally found in o;t&Jey keill.PJ3. This is 

dealt with 1:~ore fully elsewhere nn.t+. :tt is suf'f'icieut to note that 

Rodal:t. ( 24) obtained a similEU." fibro apDe~rance :'..n fibres \1h1cll had 

been tugged. Thus in ·~he above statement on tho ~reodon o:t ahedd1ng 

in. this a:r-ra.y thee~ tsmokily' e:h.ed fibres a~:>e ucgll.3cted tmd nre 

regarded cas V'il"'tuall;r I>ersia tent. 1hu.s to sum up, sheep 541 appears 

t.o b& t. clear cut except.ion to the rule tl'.at f'I'ee sb.eddiug accompan­

ies toughness 1n the Plateall Art:ay. 

In e. previous secti@, it \'JaG no·l,eci thut t'ibre t31;>e assoeia~ 

tiona are of vi tal importance in ar»ay npprnim:U and 1 t is therefore 

necessary to analyse this azrray in tl'..e llght of' 1'ibre type associe.-

tiona ~s well as fibre t,v.pa numbors. wn th1s analysis ·.vas com-

pletea~ it w~s found that this array is a most unueual type o£ 

Plateau An·ay ae, a1 thoUgh there is an almost com;plete la.ok of' 

Su.p~1~sickle tibra·e there 18 also a lack of intonnediates as judged 

by mncr<.)sc~:pio a_ppea!'tlnue between the Halo ... hairs and the Curly-tip 

fib1.,es . This makes SIJY cont·usion virtually impossible in 
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clasaifyillg these. two t~rpes. ThJ.s array, therefore, Dl\tst be re­

gal"ded ~s a. t1eak Plateau Ar;ora:y, an array which exhibits nn ~arly 

check 1111ch is sufficient to cause a ecmplete break 1n the contin• 

uity of the P~e...Curly-tip fibres. 'I'his break is sut'ficient to · 

cuase the complete absence ~f all fibres prior to the Su:per-aickle A 

fibre type. This array e.rJ~ars to stress the importance of fibre 

type associations at the expense of the relative fibre ty:pe numbers, 

1n that despite the absence of all the Su.per.-aiekles ·except a few 

Super-sickle I\ it is regarded a.s a. \leak Plateau Array. The implic­

ations of this are important but they will not be discussed here as 

they .are more closely related to the problem o:r 'in par&llelism• 

which is treated later under its appropriate heading. 

In relation to the con"V'erse effect, that is; that the 

weaker t..'llo array the greater the de:asity of the persistent Super• 

sickle fibres and the lcr:rer the ,probo.b1li ty o'f thflre bcinc nny 

noi'DlQlly shed (see page 9J) Ourly•tip fibres present in the array, 

a study ot the Plateau arra~· in rela'tion to other anays is of 

interest. The following discussion has been largely coni~ned to 

the rela t1oneh1p between Saddle and Plateau, other arrays which a.re 

leas cCJnmonly associated w1 th Pl ateau being largely neglected. This 

is due to the tact that in general the aame remarks apply to these 

associations as to those between I)l.steau and Saddle. 

rt the above generalisation is corr·ect 1t would be ex• 

pected that the Saddle A1•r-ay would have a . c"">mplete lack of' shed 

Curly•tip fibres and even the S1ckl~a would not be expected to shed. 

For this discussion the Saddle Array is regarded as an extremely 

weak Plateau - a perspective '\'tlhioh 1s S()IIlewi..nt different fran that 

of Dry (19) who, of course, approached the ~lateau Arrays from the 

fine to, mo:re heavily checke~ arrays.. The rela tionsrap between 

Plateau and Ss:d.dle i ·s. however. very close; and tul has been pointed 

·out prertously, difficulty 1-s sometimes experienced in array 

classification, There is thus some ;justifi cation for the ·view that 

the Saddle Array may be 1~ge:r•ded as a super-we~ Plateau Ar•ray. 

hus 1 tis ppperent that the shcddinc; s:i.'i;u.ntjon in the 

Saddle Array ia pertinent to the study of shedding in the Plateau 
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Array, regarded as ~ guuge ~o "ti oUgl'illess in tb.at· array. It Shedding 

of the Super-sickles 1$ not Cree in the weak Pla tea.u, aa 1 t wauld 

appeElr from :previously figured arrays, one would e~eet ~ canplete 

.absence of' normally shed Haiey-tip....OurlY-tip fibres 1n the Saddle 

Art!a:y. r.i:'his is oot alweys tM ca.ae, however. and 1 t would appear 

that shedding is me~ly shy and not absolutely lacking as regards 

these fibres. In thia res;pec 't: '!!!$ obs~rva.t~ons, although meagre, 

ag~ee with those of Dry (unpUb.) v;h<:r~ , in t..lte light o:f m.a.n;r Saddle 

and. other non-Plateau Arre'$s was able to say :• "Shedding 

corresponding vii th that ot OhSl_ky Sickle fibre$ oceura in large 

Ourly-tip fibre~ but not in many i81Ilbs, e.na, then usually only a 

few CUI'l~-.... tip fibres are she d. Shed Curly-tip fibres are found only 

when shed Sickle tibl."es with Staal.l ends are :plent1:ful'r• rro this 

latter generalisation he wtes two exceptions. which he rema.rks 

tt1nvolve a small number of Ourly•tip fibres"• He enumerates these 

except1ons thus :• , 
tt Th.e exeep tions ai:•e as :followa ' 

, .. ( \ 
1; A single Clll'ly .. t1,p fibre was ehed,and that in an apparent-

1~ 11onnal manner, in a Valley Array. (ne remarks the·t ot.te Iitay 

regard thi~ as juet an Odd hapJ.'ening). 

(2) 01-w Ravine Array~, with sheditlng and a 'crisis series' in 

'C;lle Sickle tibre~ e.ux-1:; !n ·tihe_ arr~, lW.d no aheddiu.g. or Cl"'1sis 

fea.tw.~es ir ... the s::.cklo l"ibreo on the late side ot the Ravine, but 

amongst the big Curly•ti:p fibres a single shed :fibre wao found, and 

associated with this tibl"e were hairy tipped Curl;;-tip fibr~s sho.vine 

Cl."'l.t:lis thiuning (\llith l"estoration o:t' coarseness and raeiiullation be-

10~1 the thinning.)" 

Later in the same :paper D:cy states:• ''tl'Jhen shed Curly--tip 

fibres are xoelatively abuililant. that 1s• from a fifth as ntmlerous as 

shed :rib res u.p to equali t:y in numbers, the Array is Saddle or All-in. 

With shed Curly-tips :present but less J>lentifult the array has been 

a Saddle or a a.aviner•. He notes at this juncture that it 1s his 

iJTlJ)ression that shed Ourly-ti:p fibres are sca:r>ee in the Ravine Array 

but remarks that this array is coll@aratively rare. Continuing he 

states:- '10ften, however, when a large pr6p01"tion o:f the Elrulll 

endad ~hvlky Sickle r1b1·es in a Saddle or a Ravine Ar!'ay are shed, 
~ 
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no shed ou.rly .... tip fibres ~r~ discovered" .. 

In the following arrays a series of ty:pes is figured 

whieh 11ary from Plateau-Saddle With free and weak shedding to 

typ1cetl sadclle Arrays with eith~r · free or weak shedding~ 

Sheei.) 1.;oa vr!. (D) p:l.a toe.u~so.ddle. $li.<ilclinc; extended in-'l;o <:. Ts. 

II.H- c. s .. A. r .., .~ ". 
s.s.n~ S1cldeo H .. . T .. C. T. 0' ~~ G2. ;;:, •.;:, • F~7:J . - ., , 

.:.:-.- ............. ~ ..... ill ._ ..... ~~ Sml. -""~ l~ 

ahe.i ~1 1·0 -2 4 1 0 2 

pers. 0 0 0 5 4 0 0 231 ,;o 

Shoe:p 1.342 VI n•""'ln.:... ,-.y r.'f""d.d.lc '.,I .J...,.. ~~ VG:. • 

B!.1:ea .• !) 3 £ 2 .~ 

9 0 0 X ;; 

per a. 0 0 0 ·0. 0 7 10 188 X 

Sheep 755? l?:J,.ateau-weak 

shed. 490 26 30 8 0 0 1 O.nly a little 

pers. 0 11 31 56 0 1 159"' G2 kemp. . 

Bhee:.fJ 'Toss 6!' uM~r.\J- lla l?a'1' Saddle,. Shedd j;tlg· remarkably f'rae . 

shed. 34 1i 5 7 15 15 32 l 41 

p~)I'S. 0 0 0 0 1 i 49 X 97 

Sheep 1.307 VI crd. (D) $addle~ NO!Wll Saddle Array rather typica1 

shed 7 13· 0 1 0 0 0 0 0 

pers •. 0 0 1 6. 5 46 0 ' 162 30 

~ IJ.heae 1-lair·;y--ti;p•Curly.-ti:p fibr~s \'le:L1e o"Ptained 
from about three qua~..Jers o:e tlfo t&tnl analysis counts. 

-, 

In the above Shea~ 755 nnd Voss 6 ax-e remarkable e.l:treme s 

of' shedding in the Saddle Ar•ra;; and h.avo been chosen tor thi a 

reason fraa a very large aasf?t.'!lel'lt ot: Saddle Arra;ys. It is con­

si<etoed the. t these arrays pl'obably Pe:pre sent the ma;U.mur.l extreme 

in the Saddle a.t·l~aya at t l'l.e St&..1ldai'ti Back position as regards 

f'reeda:n of shedding., 

:rroin the abO";.;~ it is apparent that t?heddi:ng in the Saddle 

Ar~ay is by Jia.i) mea.ns lim:t ted to the su:per-sioklea but is often free 

in t.he Si~kles ar.,d further, it ia not ill'lUSUal to find free shedding 

extendlng into the HairY""'tip•Curly-t1p fibres. In t..lUs latter it 
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18 im:portant to note that the H&ix-;v-t:'-p-Curl:r-tip fibres ~n tl1e 

Saddle Arrays are uautU.ly oomewb.a t less robU.st than the:v are 1n 

rut:o:y or: the ?lateau Arrays end thtls sh.erld~ng IDajl'" oe seJ.d to be 

oocaf;.ionall:t extended into. the 0.1rly.;;.ti,;p ~:tbt-es in t.lle Sadnlt-! 

Array as tho raodUllat1on reeponeible f'o:r the Mtftu•ence b~two~n 

the 1Iairy-t1P-Curly-.t1p al"..d the Cllt'ly-tip fibres is often CJf ·· 

tine •1 :ma::rJ.t11:r..rr'1 t~,pe _. 

It 'V~ac t hot>.~)l thn t the IIcl~hail" gra<Jlng ot a Sadd.l.e 

Ai:'~ay znn.F '00 of" im:Qortnnce in respect to shcdd11l8 vrl. t}';...in tht:~:t array 

'hiit this .:pot>~'iblit:'; vrae ttpset b:1 Sheep 612 which, althour;?l it has 

a SE\ddle Ar,ray' that is rerM.~kflble fpx> its f'rt'edotn 6'£ SheM.:l.t!q' 1 1 t 

is onl~ graded IV D1~ ' s iieJ .. <>•hAir gracL1Jlg ( 19 ) 

Th1.s array•. ia most remnr.':Rble and is treated lnbrA fU.l.ly lat.cr but 

its e:nol;vs:ia -~~ tl:ough to 1.,~· not out of place at this ju.nctu.,..e. 

Sheep € 12 ffl"ad.e rv·. Saddle • 

H. H. ~.S .. A., .. G ... tl.A..o s.s.n~ S:!.Ckle~ H., 'i • 0. '£1., 0.£ .. 
~~. fJrnl - ~ ........... ..:...-..~--,..._ ---- ---::.1.. 

shed. 9 1 3 2 15 28 57 X 

pers, 0 0 0 0 0 0 60 X 

'.:'l'lus it is tl.Ptare.l::..t ~at f'Jl.cduing of nn:iry-t1p-CLt"".1;r-tip 

0Jl(1 l!ven cur!y--t.i.;, !"ibr,.~~ l.a the a·a1dlr: Array is octJnsiono.lly vecy 

freB and it thus b~canes 11~cossnry in ·t.h.c J.i@l.t of tl1e lee~;: of free 

shedding ;tn tniiny w:<H~l:: P!o.tauu Arrays to endeavour ·t9 eXplain the 

a:ppar~nt nromcl;J which ~~ise::.; when tillc t'egards tr...o Saddle A::·ray a.s 

«~:1 ext.re!:!el;r ,.~cUk ?lat;et."i.Uu (sec ptigo 110 ). 

Ouch $h ex:;>locw:ti"n m.teh t well be· r" · 

The check in lTl!my of the we alt. Plateau Arrays • although 

of 1nauff1cieat intensity to give Sickle fibree ia of sufficient 

· ~ntensi t:r enCl. aots over a SUJ."ficient ;pe:raiod to :prevent Sl1BddiNJ 

of many post•BU.:per-eickle fibreo. HOuever, in many Saddle and in 

sonte or the weak Plateau Arrays the pre-nataJ. cheek ia of ouch a 

reduced type that despite 1ow potentiB;li ties 6~ the animal .for 

medullation, that is the base on which the c~c~ works, the animal 

* is able to Shed many of ite sickles and ever.. on oceas!on to have 

sheddine- extended j.~to th~ Ct'trly ... tip :fibrec. 
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The imolicationc o~ the above .are treated more fully 

later (page 167) and it is sll.r1'icieut t,o note h.e:re that ev.lde:ace 

is pt•Otltl.cu4 t.O ol¥)17 "~.~hs. t there uro pt·oba:oly a·t :tvl:iSt ·two distinet 

fo:i.•coa at wo:r~ :1:i1 the' J.e·te1•rni11ation of the archi tec·cur·~ of tlw · 

tlc~cu oz t~10 s h;:;f):,P • 

A i'ut~t:wr inrpo:ctwlt point ·t!uJ.t is apparen·tly asstwe~ 1n 

the a."bova, is tl1l-\ t bhed.0!11g is more easily effected than the 

nw.cr-oso~p1¢ tl:PI.ieal'tanoe 6f the 1~ibz·e • . 'li:ilid.enc~ !or t.hia ia forth­

ccmlillg. f:~:.~rn the G;udy oi.' ·the Pld tc~u ~·ray:!. that have been termed 

a Rb.vi...~e .... tt;,er·f-lut.oau.- 'J."'httt :1$, t;;Jl m~l~t\:7 that shows d.etinite 

evidence of a cht:c:k :1.11 "ul'la ·ii there· is tourA. to. be a lack of shedding 

in scrtl.e fi'bres ·that 1i1•om lrLa<:n·o~~op_ic 8:!':>Pearanc~ ceille early 111 the 

arrey W,ilile 1:1.ho 2d1~'lg is fu l.lhd in :f11a·es ·~lli.L t on ~~ii~~r grounds must 

be plo.ced latex• in th~ arr· • Such en ru."ray is t~t ·of Sheep 

1239 v~: 

She@ 12_;!9 VI: 

n .. .u. 
shed. 48 

:pel'S. 0 

.... " f'.. 
~!~···!.f.. 

1.3 

0 

C! ,.v .... .. ..... _...._ . ..._ 

1 

0 

S Q 
.. .,....~~~ ... 

0 

2 

! .'.r.C.'.i:.. .. ... .,- ............. ~ 

!{.2 

15 

Q.t.X,_ 
0 

320 

liist. 

0 

560 

Fw·thcr- lJX"OO~~ 1JU1 t fi1ede.ing 5.e in more dfllicate balance 

thal1 otr1.1.0ture, is obtained f'rc>:m. Tough Plateau Arr~zys wher~ t.here 

is free shedding oi' ma~r.y Haii .. y--ti;p-C\.i.rl;v·- tip t+brea but sane per-

sis tent Ha.il~ ... ·~ip-CUi."'ly-~i.P tlln~s arc vel~:: emils.v ~;o those shed. 

· This. suggests that the weal~tn'lill.g ·1l tnli ty tilOng the~ arr~ is cvidenc· 

ed by per~istenoy be:.t:'ore it 'is su.f:f'icie.ntly stl"'llB to effect the 

m.e.croscopic cappearance or 'U.1.e fiures. 

Such ai•rays l:U"e :""'!" 

ll.t-.!1. C> f:l A 
-~·."' '' -;~ ,S. S,A .... ll..tl'.t..~ p\T, 

Slle~p 90 5 B!!. 

shed 41 0 0 ..... 61 .XJ 

)?ers. 0 0 0 26 156 

Sheer;> 1327 1.11.; :Bt .• 

ohec:. i 27 6 6 t·j 0 

pers. 0 - 0 0 38 250 
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~us to sum up the previous section, 1 t is apparent that 

shedding in the Saddle Arra::J' may be fi'E'ie and thus 1 t appears 

probable that shedding in weak Plateau w1 th W:hich Saddle is often 

related, may on occasion be free deapi te the f'aet that 1n sane 

weak l?l$.teau. Arrays shedd1ng .1s defini tel$' not ~xtended into the 

Hair~ti~Ourly•tip fibres. See sheep 1308 !Jttge 1 J 3 end also 

Table IV, 

The ahed.dine ai tua~on as ·Itt occurs in Ule weak Plateau 

A1:rays is . set out in Table XV aM it is apparent from this that 

Wide variations 1n shecding oectU' between the arr-ays th~t are of 

similar toughness • 

~ 



TABLE IV. 
• ============== 1"'-

tr'\ 
"C-

Sheep Halo-hairs. Supex-siekle A SUper-sickle A- Super-sickle B. Sickle a H. 'l\ C. T. Curly-tips. 
all shed. shed. ~rs. shed1 ~rs1 shed1 -P.~· shed. ~..£!:.. shedt J2ers. sheS:& :Qer§._._ 

1084 33 16 0 3 0 0 0 0 0 50 28 2 X 

1239 48 13 0 19 0 0 2 0 0 39 0 3 285 

852 130 10 0 25 0 2 2. 0 0 19 41 1 X 

1017 41 17 0 . L~ 0 i 0 0 0 27 2 6 X 

1308 21 10 0 2 0 4 0 1 4 2 · Q . 0 229 

860 150 13 0 3 13 2 10 0 0 1 62 0 X 

1175 18 2 0 3 2 0 4 0 3 0 19 0 342 

904 31 0 0 a 9 0 1!~ 0 3 0 63 0 297 

1278 17 14 0 3 0 15 9 ... 2 0 0 {) 423 :> 

1402 19 6 0 17 0 13 ;) 1 2 5 0 0 288 

---

• 
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!he above arrays ai:e 1n ordel" of to~'meaa tran left to 

rightt 1084 being the toughest array figttred and 1402 and 1278 the 

weakest array&. Both these latter have quite appreciable nuntbers 

of Sickle t'ibree which are clonely associa.to6. maorosco;p1call;y vti th 

the Ou.rly-t1p tibres. Th.ey thus. ~losely approach the Saddle Array 

and are regarded both on the acore ot fibre t:vpe nwnb~ra and fibre 

t;v:pe association &.s extremely weak Plateau.. 

When tb.e abave Table is read from left to ri~t it is 

apparent, aS lias been pointed· out above. th~t i;here is consider­

able variation 1.n the freedom of shedding. Thus 1278 and 1402 

desp1 te their weakness hav~· th.e majocl. t;y ot their Su,.:per-s:i.ckle 13 

and Sickle f'11;>ree shed normally, (see· page 93), Sheep 1402 even 

having nonna1 shedding e~tinued into the Curly-ti:p se-ries. Sheep 

'660 is regarded es a weak Pl. a teau Array 1 despite the scarc1 ty of 

the Super-sickle fibres, because there is a close association be­

tween the Hairy-tip-curly-tip f1breo and the Super•sickle B fibres. 

This array, al. though sOJ.l'lewha~ tough~r than 1278 ani 1402 has the 

majority of its Super-sickle A• and B ~1bres persistent as well as 

having persistent Super-sickle A fibres. 

However, despite the· above it 'is pf interest to read the 

situation as regards the I!airy•t1P""'Curly--t1p· fibres. This becauea 

instructive when it is recalled t.'hat the arrays. are fil. order of 

toughness from left to rieht. Vlhen this is dOne the following ;is 

the result :• 

n,.shed. 50 

pers. 28 

39 
() 

19 

41 

27 

2 

2 1 0 

0 62 19 

0 

0 

5 

0 

Thus it appears that the or.i ginal thesis that the shedding 

·Of the Ha1:ry-.t1po-Curly-tip f'1bres ~ e guide to the toue;hness of 

the Plateau Ar'ra:y may perhaps be substantiated ~n the majority of 

cases, but that exceptions rnS.y be :round in that &i.odding mtiy be 

sufficiently free ,,n some of the wee.ltcr arrays i~or shed Huir;r-t1;p­

Ourly•tip fibres to be found. In thin respec;t it must be noted 

• that 1n the "arrays Of sheep 541 dfscuased ab01TO (page 129) Which 

was an apparent exception to the rule that shedding is frue in all 

tough Plateau Arrays, proved, on olose scm.tiny of' the fibre type 

associations to be a weak array. 

'...! 
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In relation to th~ shedding s:f.tuationin the weak Plateau 

Arr~JW's and bearing 1n mind the remarks on the potentialities of! the 

ani~ ~t appea:ra that there is e~e.- othe~ factor operating that is 

unconnee ted 1r1 th either the potential! ties or the pre-natal check. 

TJ-e.t such a force exists is further ·eVidenced by the ~cal 

shedding of the successors·, whicll is briefl~- touched 6n in the 
' . ' 

section on 'Crisie th1nn1ng• (page 86). ~tteiJWta hav~ been made 

to explain the shedding a. t pajJticuJ.ar periods by varia tiona 1r~ 

nutrition, variations in body exl)SJlsi(m' a·ncl va.M.ations 1n the 

development of. new foi.lielea. or dau.ghte:r. follicles. Although 

these :f'actor·s . may perbpps have. an influence 1 t is difficult to 

think of them ·as being a complete explanation. This 1s due in 

;part to the regularity with vauch they "march" in step • in ;part 

to the accuracy of the prophecy ~at 1 t is possible to make ~­

earding the shedding situation fran &.;· stUdY ot the shedding of t..lle 

birth coat kemps,. an}. in part to certain observations that have 

been made as regards the crisis thinn.1.ilg., These latter arc cieal t 

With in the appropriate section on crisis thir.ming . The ability to 

prophesy the kemp sit11Btion by the bil"th coat kem:ps Dry ( 19} ap:pears 

to stress the importance o!' those factors that e.re already known 

to exist and in particular the pre-natal ehe ck. Bow eve~ • i i; 1 

pos$1ble to have an array,a Plateau, which by its very nature has 

a poor pre•natal oheek, that he.e pOOJ;' shedding of the euccessc>z-s 

D~ ( 19) while a Valley Ar'ray wi tn large ended chalky Sickle fi't·l"es 

shedding may ~ve, Dry ( 19) , free !3heduin.g o£ the succesaors . 

The sUmmarise the abcr.ro section, :i. t has been shown that 

shedding in the Tough Plateau Arrays may or tn£.W not b c t:rc/e·.. The 

implications are discussed and the e%1atehc6 of at least two basic 

f'ac tol's in the archi tee ture of the fleece ;Ls recogniocd. Possible 

methods of dis.t:lnguishing between. these are discussed. 

_.., __ _ 
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1 • The tcnn tou.ghneos defined nnd 1 ts littd. ta tions are 

2. 

'-

discussed, 

The cr1 ter~a for the jud@llerlt o:r tou.glmeoa or weakness 

are enumereted.. 

-140. 

3 .. Those teattiree Which appo~ to bo aosocieted W1th toQSh­

nesa or \reaknesa •re enumerated. 

4. It 18 shOwn that a limited t•nnge in fibre typeq# that is 

searci ty of Super-sickle· f~bres1 1n the l?latea~ Ar't>a::; . . -

may be regarded as ~ca._t~~ ~- weak pre-natal cheek. 

5. It is mwvm that the presence of considerable numbers of 
Halo•he.irs ,and super-sickle :f'ibres in a Sl!dd.le Array niay 

be regarded ao an indication of a weak :pre-natal check. 

6. The tmportance of intenned1ate fibres us indicators of 

array touglmess is discussed ~1vl m1 r&ye a.re quoted to 

deltlOllst:m.'&e ~E'.: salient :points. 

7. 'In Parallelism', fiS ·1 t eff'eqt~ the appraisal ¢t toughnf;as 

in the Plateau Array is Q.1 seussed· and illu,atrated ,71 t.h 

stu:r:,pie array analyses. 

8,, :&."Vidence is presented which shows that aMdding tends to 

be more free in the tough ~~ ·Ul the weak Plateau Al"I'ays. 

Possible reasons for this are discussed. 

9. An unusual array, apparently 8h.Omolous ~n the matter of 

sheading, 1s shown not to consti tu'Ce an exception· to the 
. 

general theory of shedding 1~ relntion to array toughness. 

10. Shedding in the Saddle Arl"'a;y-c is d1s.cucsed ar...d. its :J~Ih .... 

portance 1n relation to shedding -in weak · Plat~au Arrays 

1s pointed out. 
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11. A series af Saddle Arrays are quoted. an(i discussed which 

Show great variat1on 1n fre4dan of Shedding • 

12. A;n. ·~xpla.'lat1on .of' the. a.pparellt ananoly o:r 'fre$ shedding in 

the Oaddle' and ,Poor ahedd:lng in the weak PJ_.ateau A~ays is 

given. 

13. $vidence 1e presented to show that shedding 1s more 

eaeiJ...v B.ffeated than the macroscopic ap~ara'lce of the 

fibre. 

14. A Wiible snow:i.ng ~he ·ah~dcline situation i.n WeE'.k PlAteau 

AJ!r~vs 1s present~tt t-t!Yi dieet.iaoed. 

c:=:::;c;:::::=: 
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FEATURES ASSOCIATED WITH TOUGHNESS OR VIEAKl'ffiSS IN 
THE PLATE.AIJ ARRAY. 

=============~~================================== 

142. 

The foregoing has dealt with those features of the 

Plateau Array which are considered to aid in the jud@nent of 

toughness. In the following there is a discussion of those 

features which appear to be associated with toughness rather 

than eri teria for that feature. This class1:f1cat1on is rather an 

arbitrary one as it is clear that b~ their ver'$' association these 

features play a part in the appraisal ot the Plateau Array series. 

They are, however, regarded as of detini tely secondary importance 

when compared to those factors which have been discussed in the 

pre'tioue section. 'Jhis makes their study none the less important 

and their description may, it is considered, jhrow same light on the 

intricacies of development or point the way to a new method ot 

attack on the problem of the elucidation of the architecture of the 

fleece of the sheep. 

The first point that has been noted 1n the classificiation 

of these features is :-

(a) The abundance of the Su,Per-sickle A fibres in relation 

to the Halo-hair numbers. 

A feature that has sane bearing on this section has been 

treated prev~ously (page 120 ) where 1 t was suggested that a Super 

Plateau Array, based on the Halo•hairs ani Super-sickle A fibres 

could possibly be recognised. After brief consideration it was 

concluded, that since intermediates could easily be found 1 t was 

improbable that the recognition of such an array would se~e any 

useful purpose. This is especially apparent when it is considered 

that such an array type receives recognition by its classification 

as a "particuarly tough Plateau". TlJt,la there is a dis tine t tendency 

to classify the Super-sickle A fibres and tbb Halo-hairs together. 

This tendency appears to contradict the above statement as reeards 

the relative concentrations of these two fibre types, and in that 

it stresses their close relationship it brings into relief the 

1mposs•b111ty of regarding tlus feature as a criterion of Plateau 

Array appraisal. The very existence of such a feature is, however, 
doubtful as 1 s ele ar from the following arrays. Table v. 



~:4::~=~=~==¥~ 
• 
~ Sheep H.H. s.s.A. s.s.A- s.s .. B. Sickles C.T. S_.S.A. as % of Hi st. Total C. T. H. H. & s.s.A. Per - H.H. + s.s.A. & Hist. 100 C.T. & Hist. - -

59.5 .54 5 0 1 0 440 9 337 m 8 
1327 46 13 0 0 0 504 19 247 751 8 
18.5 31 8 0 2 1 251 21 190 l.J41 9 
1238 77 15 20 2 0 .548 16 m 1325 

541 15 1 2 0 0 130 6 X 130 + X 
905 66 3 0 0 0 249 4 806 1055 7 

1084 33 16 3 0 0 78 + 33 X 78 + X 
1017 41 17 4 1 0 29 + 29 X 29 + X 
1279 25 2 2 5 0 176 7 186 362 7 

750 2.3 8 0 2 1 285 26· X 285 + X 
860 150 13 16 12 0 63 + 8 X 63 + X 
852 130 10 25 4 0 60 + 7 X 60 + X 

1239 48 13 19 2 0 362 22 560 922 7 
1402 45 25 29 11 4 533 36 570 1103 6 
62.5 35 32 17 13 0 338 48 503 841 8 
71.5 11 19 1 22 - 0 320 63 186 5o6 6 
1258 20 4 16 8 3 219 17 X 219 + X 
1175 18 2 5 4 3 361 10. - 101 462 4 
1278 17 13 5 20 8 423 43. 162 .585 5 
1343 6 7 1 8 8 224 54 198 422 3 
85.5 63 12 24 7 36 625 16 255 880 10 
1328 6 4 0 7 46 294 40 103 + 397 + X 
1307 7 13 1 7 5 162 65 179 341 7 
1308 21 10 2 9 5 231' 32 230 461 8 
1342 5 3 6 2 21 188 38 X 188 + X 

The Plateau Arrays are in order of touglmess from 59.5 and 1327, the toughest arrays, 

to 1175 and 1278 the weakest arrays. 

===-======== 

.. 
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In Table V the a r rays are in order of' toughness fran 

Sheep 59.5 to Sheep 1278. This order is not a strict classification 

between individually adjacent urrays, because a number of factors 

have · to be taken in to account whe,n judging arrey toughness, (pg .. 123 ) 

However, each array has been classified on these standards of 

judgment and are thus the ele.ssi:f'ication considered cor~ect as a 

,aeries. 

In strne arrays eom;plete Curly-tip end Histerotrich counts 

have not been made. Whe t~ the tota.J. :fibres were not coWl.ted a "+" 
sign is ttsed. Thtis 1n Sheep 10841 78+ 1n the Curly--tip column 

means that ot the total Ottrly•tip fibres only 78 were counted. In 

these arrays ho Histerotrich counts have been made and therefo1 .. e "xtt 

appears in tne H:tsterotrich column. '!'his lack ot OOl'Jll>lete counts 

is, of course 1. reflected 1n the "Total Cu::t>ly-tip and Histerotri.ch.", 

and uHQlo•hail' .and SU];Jeresickle A per 100 Ourly-t1ps and Histel'o• 

trichau columns, where the "+" and 11x" eigne are used to denote 

incomplete counts and an unl<:.nown,. respectively. 

~he column expressing the Halo-hair and SUper-sickle A 

fibres as the concentration per 1 oo Curly• tip and Histerotrichs 

is appended for comparative purposes and this type of expression 

is uaed aa it does not necessitate a elassitication between Curly-

tip and Histerotr1eh fib1--cs, a classification which, it is apparent 

from a pr~vious section, (pg. 101 ) is often difficult. 

The Saddle Arrays have been added in view of the concept 

of Saddle Al .. :r-aya beill[$ uaUJ:>er checked Pla-teau Arrays". These 

Saddle Arraifs are not of' the 1T-type breeding but are all progeny 

of Sire 1016, v.bo has given a. number of what ·are considered multi­

f'actorial r~·type animnls with t;ro1cal Pla tea.u .A:rrays (.see pg. -206). 

From the above 1 t 1s apparent that there is a Wide 

variation in the coneentration of the Supe~sickl.e A fibres Within 

the Plateau series. It 1 s interesting to summarise the above 

· Table fot' tbi s fea. ture by extracting the % of Su:per-sickle A 

fibres and classifying them in order of array toughness as judged 

by those features already treated. 

'\ 



• 

• 

• 

145· 

Super-si ckle A fibres expressed as a % Of s. s.A. and Halo-hairs. 

Pjateau Arrgvs. 

9 29 36 

19 7 48 

21 26 63 

16 8 17 
~ 

6 7 10 

4 22 43 

33 

Saddle Arrays. 

54 
16 

40 

65 

32 

.38 

'l'hus 1 t appears that although in general 1 t is true 

that the density of the Super-sickle A fibres vacy w1 th the 

toUghness of the Plateau Array 1:t :f.s by no means axiomatic that 

there will be few Super-sickle A f1 bres when the arra;r is tough!' 

In other words; tbe situation resolves itself into one of a type 

similar to that previously observed for such features as Halo-hair 

r6bust11ese, medullation of the Curly-tip fibres, and shedding, that 

is the tough :Pla tea.u Array is the el:tremeJ although less tough arrays 

and even on oc<;:asion non-Plateau ArPa.ys can reach this extreme the 

tough Plateau Array neve~ reaches the low levels that some of the 

weaker ar~s attain. 

In relation to the Sa.Cldle Arrays quoted it is of interest 

to note that one array has only 16% super-sickle A fibres. ln this 

array a particularly large sample was 1'ul~nana.lysed. This % is 

considerably lower than many of the Plateau Arra:ya. It is ~usgested 

that this low percentage could be obtained 1n a Saddle Arrey 1f a 

he a~ check acting on a high potential base is postulated. Thus 

the early follielee are sufficiently vigorous to grow large numbers 

ot Halo-hairs but the potential! ties of the lat~r developing 

tollicles fail t _o cHme to eXpres sion due to a severe cheek and thus 

de-velop fibres with a completely thinned neck region, that is, 

Supet-si~kle A-, Su.l)ett•sickle B and. Sickle fibres. 

Referring back to the Table it is of interest to 

.. et.mnn3rise the oolumn showing the Halo-hairs and Super-sickle A 

fibres per 100 curly-tips and Histerotrichs. 
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Plateau Arrays. 

8 

9 

9 

7 

7 

7 

8 

6 

4 

5 

Saddle Ar~. 

3 

10 

7 

8 
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The above are abstracted in order of array toUglu1esa. 

These figures r-epresent o:...ll.y f1 rough appr"'x.ime.tion of 

the ,~eaJ. position wh1ell would need extremely large counts to attain 

:raathent..at1ca.l accurac:r, but they 8h1 that there is a high degree 

o:r sirtrl.).arity.bet\J.een thbse arr::1ya as regards this f'eatwe., 

SUJ:'1}Xt1G1ngly enough there is no real dif'f'el"ence between the Saddle 

l'ntl the Pla tenu A~rnya Md although the figure a tor the tough end 

of the Pl.ato~u aeries ttre u.n:!.fo:rm they are by no means as large as 

one would expect if' the tough Plateau Al·ray is regarded as having 

only Halo-haire and Super-sickle A fibl .. es becaU13e of the lack of 

chEJc1:. Or, in oth~l' wo:rd.o1 it would be though that owing to the 

lack of check, fibres which 1n more heavily checked arrays become 

su.:vel"-eickle iB and er~e:n Sickle fibres, would remain as Halo-hairs 

and super-sioltle A where the check is less intense_ This effect 

ou.1c1, 1 t w~:n:~ conai<ltJreu, tend Co l'aise the .figi.U'e Wlder discussion 

and f'Ut"ther,. 1 t 'i10uld be ex-.;)ec)tcd i;hnt the tough Plateau Arr<ay would 

give a hig.'le~ 'V"alu~ t.hs.n t..l!.e weeket• and the non-Plateau Arrays. The 

fa~t that th.'ts is llOt t..lle OftSe calls. there:fol"e i for an eX}?lnnation 

·and on~ 1.s :eo reed to ('oncl'Udc th&t ei the:r there is no real di:ffer­

cnce ~.>etween the pre .... Curly-tip a.~d t.h.e Curly-tip fibres in the 

Plet~au Arl"E!l:'"~ or that thore is an l norease in the number of the 

ou.rlt--~'·:t.rtsar,tt, or, Historotric~..s. 

l .. ee;&t·da the forru.er, it: is of' int(;, rest to note that 

Da1:p,.n {22) in hez• stUdy 011 the pre-natal tlevelopment of the coat 

of the New Zea.lruld Romney larnb states : ttThe particular variety of 

tib~es produced by tbese first follicles depended upon the pre­

natal check { t1·io Dej.'li•ession). In the coar.se .mimals they were 

usually Halo-hairs while in the finer breeds they were usually 

Sickle :fibres". She found that the earlier nn nroa. commenced 
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develolJllent the more numerous were the pre-Curly tip fibres. Also 

trom the fact that the pre-Curly-tip fibres constitute& about a 

third of the coat she assuzned that the );Jre-Curly-t;Lps were frau the 

trio follicles and the Curly-tips from the add1 tional follicles 

oonsti tut1ng the: nine stages., She did not appear to realise the 

~ortence of the Histerotricha. due probably to the le.ck of Plateau 

material ( eee pg. 101 ~) t as ehe regarded these fibres as 

groowing in a few extra follicles after the nine stage., She does,· 

however, ,note that the occurrence ot the 27 s~ge would greatly 

increase the Histerotrieh number$ to tin~ maxtmum possible on this 

type of follicle develqpment, that 1s1 twice as numerous as the 

Pre ....Curl y-... tips and Curly-til,') a combined.. 

From the above 1 t appears that the pre-curly-tips are 

limited to the trio follicles; but that since the ~roportion of 

• :pre...Ourly-t1p fibres may be considerably lese than a third it 1 a 

apparent that the trio follicles can contain fibres which are not 
• 

pre-curl~"'"t1ps. Thus in the ease under discussion Hai~tip-ocurl;r-

ti:P f'ibree may be developed in trio follicles or, in other words, 

1 t is 1mprobab1f' that there is any real difference between the pre­

Cu.rly•tip and the Curly-tip fibres in the Plateau Array. 1bis is of . 

particula1, interest in that 1 t stresses olir ignorance of the basic 

causes of the macroscopic difference between fibre types in respect 

to the aha:pe of the tip as opposed. to the robustness of the medul.la­

tion. 

, A line on the possible factox-s at work ip this respect 

he.& been givtn by Galpin (22) 'Who f'ran pre-natal work at diff erent 

regions of the body tm.s able to show that· the ee.rl1ep an area is 

developed the nore numerous the pre-c'lllrly-t1.p fibre_a41 Th11s it may 

be that diff~ronoee 1n time of development between sheep may be 

• responsible for the dissimilar~ ty between arr ays in reeard to tl1eir 

pre-curly-tip.popUlations or that the r e is only a limited period 

1n the early pre-natal lflfe of the lamb that 1s conducive to the 

formation of tips other than Curly-tips. 

A turt11er factor that i s o:r importance in the similarity 

between arrays e.s regards the concentration on Halo-hairs and 

Super-sickle A fibres per 100 Curly-tip fibres and llisterotrichs is, 
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of course 1 the numbcrG of' Histerotriehs~ This aepeet 1s treated 

in a previous section (page 109), and it is, therefore, sufficient 

to remark that there are wide differences between and within · arrays 

in H1sterotr1eh population. 

The second f eature that is .listed as being associated 

1 thmtoughness or weakness in the Plateau Array as judged b1 the 

three major features already dealt with is :-

(b) The tr eeence of a d.1 stinct break or precipice 1n the 

continuity of the ourly-tip fibres. 

Galpin {unpub. paper) defi..'lleS this feature when she 

states: "precipice is the term given to the sudden change along the 

e.rra:r f:ran the coarse to the fine Otli'ly-.tip fibres without inter­

mediate fibres". Further, she states: "we may su.ppose that the 

:p1.,eeipice in the array in the coat of the shee:p l'Ilq be correllated 

with the break between the zigzags and the Hairlets in the mouse 

coat of Dry (16) and with the lack of connecting fibres referred to 

b;r Toldt ( 17)-'. In describing the Eecai1Jllent Array G~lp~n (22) 

draws a paralle1 between this array and the existence of the 

precipice in that she explains the fonnation of this arra;v as an 

expression of the overlapping of the two forces, the pre-natal 

check (later considered to be due to the trio stage), and the 

reduction of inherent coarseness (due to the nine stage), causing 

all fibres later than the precipice to be f'ine. Dr.v, in writing 

of inherent haittneas along the array {unpu.b. paper) states that 

Dr. Galpin found a precipice about half way along the Curly-tip 

set'iee to be a conrnon feature of the Plateau Arrays which she 

:round at the Britch position. Furthei'Ifl. he remarks that sometimes 

in Plateau Arrays there is associated with the drop in coarseness 

along the Curly-. tip series a similarly marked drop in the rate of 

growth :l.n length. 

This latter association is considered from fUrther work 

on Plateau Arrays, to be a common one and 1 t has proved useful in 

a search for the :phenanenon of the precipice in that length i!:leaeu_one- : 

menta · are less laborious than diameter measurer1ents. Where there is 1 

loss of medullat ion due to the precipice 1 ts presence is an 

obvious feature 1 but it woUld appear :possible that a precipice may 

I 

I 
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en at w1 tbout b~in$ nu.f:;Ciciently strong to :p:t:~~vent ~ ve~y heav-y 

potentiality f~o.m coming to ~artial e~reaslon. such a situation 

rna;y lend to a masking of t:he :pl"ecipice if medullation were the sole 

cr1 terion. This 1s unlikely to be a source of error, due to the 

:tact that it is possib:J.e to reoogllj.se~ qUit~ rii'le detr~ees o:r medulla• 

tion with accnraey,. On the othett hand it is. possible1· due to the 

<H2ttplete fj.neness o:r the .Cut>ly-tip series, t.o get a l'reci'p1c~· 

fqlp;trently con:fi~ed to l\7ngth.. s~ch an array is that ·of Sheel' 

1258, Grade v~~~ and. a weak Flateau. T.his .animal. shOwed a definite 

precipice in length but has any ;pr.ec1pic~ i n aiameter mAi?k:ed by the 

co~le*~ absence of mcaUllation in ~~e Curly-tip series. The 
importance Of tbis array- 1s stressed b;y t he array of Sheep 1239 VI! 1 

a medium l?luteau,· 'wmich has a distj.nct. J_>recir>1ce 1n medUlla tion but 

no e.pra :rent :precipice in length.. Thus, if eti.ch a precipice occurred 

• 4n an array similar to thnt o£ Sheep 1258 1t p:dght vecy. easily be. 
<· 

• 

• 

• 

missed unless a large number of mea.su:r8:n~uts were made. 

The .ietWU tne thod used was perh<l!JS soaY'Cely subtle btit 
,, 

Xpexoien(le showed that it worked well and was qui t e aatisfactory 

tor precipice determinations. ~t ctneisted Of apre~11ne the fibres 

out ~n order o~ leilgth between .twp wh1 te tapes that v1ere pinned at 

an angle to ee.c~ ()tber on to:9 of tJ1e UGual blaclt velyet background. 

'rhe actual measuring was simple in the extl.~eme, fibres being t;.'Tt sped 

at each end With two pairs of tweezers. and stretched between the 

tapes unt11 the crimps had just disappeabed. The fibre wus placed 

uhere the pcrpend1eular distance between the ta!Jes equalled the 

length Of' tb.e straightened fibre.. .. Thus 1 t io clear that \7)~ the 

s~ple had been completely analysed t.ha distt•ibution of the fib r es 

w1 t hin :t he ;tn:pes gave a :pictorial a..~ys1s o£ the distribution of' 

the fibres 1n , the array as regards length and alao due to the even 

spread of the fib1•es it became. unlikely that any p1•eeipice 11mi ted 

te eoarsen.ess woUld be overlooked.. ~are was, of: course • some 

errol" due to variations. in the tension of the £1bres and also to 

the d1f'ficul.t~es ox,peeienced 1t1 graspi~g the fibre at ~he extreme 

ends, but th~se were not consideruble and are of a similar type . 

Q measuring the fibres on a rUle r. 
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The me tood tf as evol '9·eyd to aj.d in tue ~_earch :fot' the 

precipice Which, by its very name, is a d.i~tinct featu.re .. - This 

very d1'Stinctnese may •. however, be a dif'fieuJ.t:,r in the study of 

this feature as vary.l.ne degrees of perpendicular! ty were f'om'ld in 

observed precipices. If thesa variations are conmon for this 

feature then in those ar:rays which r.IB.ve an indiatino"t t:n>e of 

precipice 1 t iaay be very difficult to be sure tba t an actual p rec1p-

1ce exists unless very- carefUl and minute measur-ements ru. .. e made. 

~us a complete study of this feature would entail the making of 

maey such measurements but at this jl.Ulcture s110h measurements are 

not thought to be u orth while as theve are wide fields tho. t with 

macroscbpic ¢eterm1natione alone pranise to be rnore nelptul in the 

study of t)l.e architecture of the flee()~ ·~ 

A further 'I,U8lification of the e.bove is l>erpaps not 

unworthy ot mention as it demonstrateg that e certain indiv1dualit1 

exists between follicles even within a vef!y- small aam;ple. Thi·a 

mOdification consists mtn•ely of recognislng the fact thllt SG11le 

Hairy-tip-Qurly-tip fibres are shorter t:han aane Curly•tip fibres 

which are not hairy tipped• and thus th~ two t;ypee nrc classified 

on tip medullation ae well as on lene;th. To do this eo:n.aidering 

the :presence of an 'overl~p bet\veen tll~ two ty:pes, the" fibres were 

measured as indicated above am those judged to be baiey-ti:pped 

were pla9ed below the lo;ver tape in a posi t1on ·that "-:orl'&S})ond.ed 

with the distance between the tapes at that point. Thus ~n counting 

the fibre~ .per inch between the tapes these Hairy-tip~d-Curly-tip 

fibres were aQl.e to be included. 

The fact that there appears to be an overlap betr;een these 

two f'ibre t~es ~s ~ interesting feature in that 1 t either evidences 

that there 1~ no x•eal ~ntrinaic difference between t.~s~ fil1res 

that ·ao otten: grade almost 1mperceptably.1nto the Halo-hairs and 

those :fibres that form. ,the b~ Of the fleece, Which have often 

• been termed, in perhaps a rather loose. fashion, the ''ord1ri$cy 

aurly..tip fibres" • or that this method is so inaccurate that the 

length measurements cannot distinguish between fibres whieh are in 

reality of considerably dirferent lengthS. 
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It is a matte:r; .. 6il a1nr;ple observation that t11e1~e is a 

l"eal overla.:pp~ between these -tlVo fibre tY!lec. I:t thi~ is really 

so it indicates that there is a certain ind1vidualit1 o~ reaction 

betwee.n fibree as to the effect of that 'checking ro:rce' that 1s 

responsible tor the diff'ei>ence ~&tween the: Hairy•ti:Pped...Curly-tip 

and. the n¢:rmal 'Curl.~tip f'ib:--e. Some· fibres tr.f>pea.r to exhibit the 

check. with special ·re:tnrence to length whilEi 1n ·other fibres the 

loss· ·or med.ullat:ton in the ti!) appear::J to 'be the mo:t•e easily 

effectea • 

.An e~le ot a.n array in T!hicll auch an overlap oaoura 

~el .. m-w.·ol1ed by the beHik 3~1e of sheep 678~ a Gratie Vl! with a 

tough Plateau A!!rf)."d. In ·this B.rrey it is notable t ..1at there was a. 

xteei:pic~ W1 th e. ~hort a1 t~1ou@l de.fini te dro:v in leng~i. early 1n 

the Ct:.l"ly-ti;p ee~i(}s but no para.ll3l :f'cature ·was fotmd for coarae­

.ess. med'llllatign beine ~xter.tded for an appreciable period. atter 

:he b-re8k in continUity in j.ength. !n br1e:r, tll.e f'ollowilig is the 

analysis of th1 s ar~~ :;.;.. 

II.H. s. a. A. s.s.A- s.s. n. s. _ H.T.O.T. 0.1'. 

- Above overlaP OV'erl:a;p Below 

15 0 1 21 11 20 179 

Thus in the light of the above this array is perhaps a 

fUrther demonst~tfon that the effects of a cheek may, on •t}caaicm, 

be com."'ined to one tY,Pe of re·action t11at is~ ~1theiil length or 

medullation. ' ~su.e.llyr of corJrse, both faoto:ra Ftre effected but, 

in view of the a.rraya ot shee11 1258 and 12.391 quoteei. :prev1ousll"C':1n 

tfl..:l.s seot1on1 it 1s ap:t:erent th&t this possible ·differential effect 

between length .and medUllation { coara•ness) should n¢t '00 d.1sre­

gard.ed. in tlle stUdy of.' the a.rchi teoture of' the f leece. 

in the s t~ of' the :pre~ipice attention has 1 in the 

main• been eo!lfined to 1.:;he Plate~'~ Armj. Certain obs0rvetions 

ha'Ve been madd in different pa·rts t;Jf the body bu.t these have been 

conf:l1'led to those shee!f VJb..:i ch sho dis.tinc t Pla teali on tlle 

standard back :posi tio11. The vosi tione stt1died are Withers, side 

o...'rltl. five se.n1.r>les of"f the "';J;t>i tch... AG h~~ been remarked :PI'eviously 

in •Methods' the bri tch requires a mod1:ficat1on of the covering 
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technique be:tor·e an ·extensive z..ttudy can be ~;ttE;J.'rl.pteg. . l!l .. so, th.1.s 

atndy <toes .not pretend. to be in a!.!'$ w. a oortple te. anill3'Bi·s 01.' the 

precipice situation J.n the Plateau Array, and ·t;bio ia ·~spoc+aJ.:ty 

a.:pplieab+e to the posi 'f1icns other than the b~ck. The ~x:rays for 

these pos:!. tions were, in. .tac·t -, analysed. tor> quite· a Uiffer·ent 

~nson, :precipice detew~at10i1S cani:h.f' t6 hand aa a: 'by-product. 

t t..11a standard back J>tisit1on it \:iaa found that in tr1e 

l?late~.l:t Arrat · the ~reci;pice is. ,t\fl leas:t very C04Ilill04 :rei.~ tU:re • In 

all tho~e ."8tatenu Ar!'ays in which ~~h~ Curly-tip :fibres Viero 

me 1'\ Sll.l:'eO. de3cMbad above, a: preci.p:lce in length or medullation 

or hoth was f6ttnd. !n sorae the features ~'Pl"lenred mot-e ·as ~apl.d 

gr~rl.lng .o-t:f in rob\18t1iess alang the. series than e.$ a t~rpical 

p~cipiee ancl in aom~, its :orc8e!1De waa maSked b~ 1 ts oc.cux-rence 

t tb.e end t>r a. t f!he begi.rmill{; oi' the CurliJ'-t:l;p aer·iea. Thus ;t 
ie· th8t tb~ P~<'ilJice mA.y be ·r·er;a.:t'ded as a feature o-£ probably c.ll 

"hlatenu Arrays on the s ta.n.dnr-d b&cl; DOsi tion ar~.d it thcret'o:•e 

ec01nos ~n im})ortant f'ea.tm"'e ln the a tUdy .or 'Chis arr·ey. on. other 

~ai tions qf.' the body a :precipice was found in al:L Pla ~ti~U Jl.vray§ 

that 'We:t'e mee.sur~e<l. 

In a:t~rs_ys other than Pla ·teau. 1 t WflS l"oun.d ·ella t thi 

:t"ea:tur~ is b:V no JQeans· eonf'ined to thia urra.y,. Di s '·cint;t .:preci:picea 

were :f.'ound in Saddle Arrays f'r-om t!.1e \:n~i tch ar..d also, al thout{i1 less 

lea~lY; _.,t ()ther -parts Q.f' the boJ.y. [n rega:rd ~o ar~.'ayu o·ther 

thnn Saiidl ~, .d:11'fietll ty was e ~c1~1 eneed in O.!J!!lying ·the method 

descr::t'hed e.bove due . to ~1e ;?t:esel1ee of Checked ~,_d Peale CUri:y-tip 

f'ib~ee Dli<'\ .;?eX'hatjs for this ~e~son 9it>til1ct ::tre¢;1.)?1ce6 were found 

in !'ew arrays other than Plateau .;.'1u Gadii.la~ It io !lotablc? however, 

tns:t t~">e sea.-rch of: Ravine A:r•i·~v~l Tor• ·'~lis i'eo.tu.~o'C wua by no cmeans 

o.~tenaive . .Al66t as l:l..Ss 'bee ,l rae.utioned (-:JboV(), tlJ.e scahnine of 
~ . 

e.ny of tl,lcse non- Plateau .Arrayu suffers.£.fron the i~lhr~ront d.ifficul ty 

f h:,;~ving alJ. the Ourly-"tlp f '·lb.:r-ca i'ine \lith ·lJ.l() l'esul 'l;. that any 

varia·~ion in ooru•sen.ess along the ar·ray is difficult to de ·v.)ct. 

In spite of ul1l::..t has been sa:l{l 1 t, is of' in~'n>es t to note 

that a ver:v dis t.inc t ].n•ecil)ioe was ouserved in the bri tch ssmple 

f'X'OIJ. the Wensleydale sheep W . 4 . IJ.hls ar·l~a;r is a. truncated Valley 

but is unusually medullated aftel., bi~·l.h f'o:r· a Wensl e:fdale, although 
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the :pre-.nat81 portion of the arra~ as usual is entirely free of 

medUlla. The back sanu>le of this animal also showed WlUsual heavy 

nted.Ullat1on bu t the Curly-tip series 1~ partieularl;v e'\"en. a1 though 

there 1~ a.. d1st1~ct break in the continuity of the array between 

the Ourly ... tips ~ th~ Histerotri.chs. A similar drop in eontinui ty 

l)etween thes• fibre ·t:roes 1~ found iil. the briteh sample Of another 

Wensie~e sheep l!~4., but this time the arney- ~e very finely 

medulla tec:l, medullation being of that week sparkling type so common 

in the Weneleydale. 

In the above e~lea :tt is apparent that the majority 

ot tb.a noticcabl_e_ pi~tei:pj.ce~: in non-Pla~eau Arrays have. been found 

at the bri tch position ana 1 t np:peffl"s to 'be a · feature of this 
J 

phenanenon that this posi tinn tends to g1 ve s. more dotini te 

:p:t .. ecipice than other mor? heflv1ly chec.l!:ed posi tiona, Galpin ( 21 ) ., 

whe.th$r this ~8 an optical 1lllls1on due to the boncentration of 

attention on the PlateRu Arrays at the· back posit~on or :not lt 1s 

difficult to sa::1~ bu:t it ~s notable that those PJ;(lteau .Arrays wlU.ch 

show thie feature in the most exti'eme rnanno:r are bt-iteh a.rra:rs~ 

This very fact l~ t6 the cone~ua1on that the presence of' the 

tn"ea1:p!co was an e!X:pi:'-eGsion or ·tll,.e tou,e.hness of the Plat$nu Array . · 

but, e.s Will, now 1)6 f:\PPBl"'~"1.t, this belief had to be abandoned• 

It has been no~d :vr-ey1ousiy that thl;lre are .w.l.de d1:ff'Gr~ 

encee bet'"een ar·~a.vs in t.l.1e ;poSition of the preci,pice a.nd in e: 
atu.dy o-r th:ts. :f'eS:tl.lr.e 1 t is ~'bvioualy nece.GSficy' -~o enquire. into 

the diffe~cea which oecu~. or 1Jlia reason the samples which 

he.'\Ye been ~~tudied f'or this :r.eatu~ ax-~ :f'i:ttt"ed lH~low in order of 

toug~.~ncse. The f'irs t. column expressef'J the total pre•Curl:r-tit> nhd 
e.!le 

Cur~l:v-ti!) fibres wh1ch/anteeecl.lU!lt 1;o the ~eci:p:1ce r.u"'ldt in the 

tl'..1rd, the~e are eJqn·ess·ed. as e. :percentage o£ the total fibres 1n 

the. errot-·. e~tClUAive: Of: the llinte:rotr1chs• I:-'1 the fifth column 

these ~1:'6 er.rn·esned as 6. per~entage of' the total fibres in t..'lte 

e.rrey .. 

The chief' rt)ason t or expressing tho poa1 t1 on of the 

:t,;l.•eei:pica ~n t.J'l.ia Vf$."9' is t~1a.t the p::: .. aci;plce can, on occasion, oecU!r 
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at the beginn;i.P.g of' the Om"lY""'tip se~ies and alsQ' e;t&mplea h!ive 

been qtioted above Of 1 ts occurrence between tlie Ourly~~~p and the 

H1et~x-otrich ribre~.. ~ ext~eme cases the pre~lpiee haa apparently 

oocurl"'ed within the pre-curly-tip se:ries and' it has de:fi~ tely been 

observed to occur W1 th1li -the l!isterotr1ch series•· !~ ·may b(t re"* 

marked that tlle ~9nner positio;l: ~s ~garded as rather eontrar.v to 

tlte idea of the precipice ~~ 1t 1a conEJ.do:red tP.a'tt such pre....Cl.l-rly­

tip b~aks in eont1~~;v rtUl,¥ be due to s rat1'lO~ di:!"~~e:re:.-lt s0b of 

condi tiona than the ·v·veak that Qecw.,a after the :£>re-curly""ti;p fibres .. 

lio,vever i the preci:p~¢e ia t•~eardeQ. a:s '.:1 f\3ai\lre qi' the arr•cy r~ .s a 

·nole an<i it is thus co.~.1s:taercd that i A~s lfol3.:: tion nhould. l,e e:c­

;pressed as ~ pel•ccntal>e o;e tho. total t.r:ra.,.. 

In regard to tlte e4::cluoiox1 161.' tr..e ll1sterotl~.tchS. 1 : t1da 

p& rcentage bas beeu iil<;luded l'(tainly b:eoa\,tse o. 'li~bor of . n.ln~~r 

etudieO. for the ;precipice did. oot haV'e. -the U::..sto~:·otl•ictiS oounted 

and it was coru.idered that these arrey;) chculd ;,e incltll.ied.o Al~o! 

it is o;f iu~er<3t.it tQ :nqt~. ·:me 1mporta.-+ce ot' these flbrefi in re,.. 
t 

letion to· the a.rva:v and it ·~~ possible, ."lith tho ma·~l).od U..Cled. to 

~ot~ the pa_rt these ~ib:res Iila:y in tAl? ~.N.Y t • .n:r>ough Sl)eer ~e~gl'lt 

of n'Umbera. 

A further reason for , · ~lie. exclusion of tl.teoe 1"ibl't3S 1a 

the fact that some at·rayg \1ere Qscer-tained f'~QGl samplea which 

had \)~en taken ill. NOveiliilGJ:·• · ~t is con31d01"cd tllat tho!>e arc too . . ' . ' . . 
• 

earl~ for accurate Histex·otrich detentlino.t1ons. due to t..lle fact 

.-;..-t in sc:llle such sarnpleG vol"V ~llQll fibi~·a ha.y:-6 been :round, making 

;lt at least appear ,p110bable tb.nt ·the fiddi tiion o:: Hiaterotrichs is 

still. taking place. It is notable that this rather U.riderlines our 

igno:rMce of the 1rm.(<>L"ta.u.• sec Uon ~f tl.eeoe arch:l tea t14re concerned 

i th the a.<ldi tion of n~w. i'i'bXtee &t'ter birt.."l., 
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TABLE VI. 
• 

=========~==== 

St~dard Bagk Posit1one 

• Co;}:. A! Col.B·. Col! ll. 
Ghijep in pre-preo- To til Col.A as aoi.! - Col. A 
rdev or iplce r:re-o. T. % of + lUst!' as % of 

. touwmess 1 fibres •. &: o.T~- co, .. l'..t......... £2!.,. ,D, .. j + •• to! I .,... •• 

13~7 119 28.3 42 528 23 

1068 128 '185 69 473' 27 

.94.5 167 283 ' .59 601 27 
93.5 75 175r .I b.-3 477 16 
1279 59 

I 190 31 375 16 . 
1238 ; 177 331 53 728 24 
238 171 331 52 711 24 

1239 1!59 4Lt4 .36 1004 16 
11256 91 226 ·43 , .. $1~ 19 
904 100 289 35 X ~--• 

.687 1280 142 2.:>-J 57 '21 • 
14C2 190 400 48 745 25 

• 1402 X 120 257 !~7 X -
13~9 .313 483 66 998 32 
1278 70 225 . 31 X ~ 

1258 100 275 36 X .;;... 

123~ X 120 ?>73 32 v ... 
670 91 259 35 .X -

Side. 

1327 52 112 46 19!) 27 
12.38 27• 59 4b ·140 1.. 
l8.5 101 305 :...,;.... 

~.:; 519 19 
59.5 99 '140 71 267 57 
78 h .. ;) fJ9 H3J 49 221 41J 
29.5 67 1-;'5 38 354 19 • 
12.7G 75 •H.) l. 

t,.,; ..... :;9 I") C>-, 
~oo 26 

1068 161 315 51 727 22 

addle • 
• 

77fl5 51 146 .39 207 27 
58,.5 95 176 5-4 ..:C6"' 26 • .,.,; t 
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S.h~e;.> in 
order of 
tOlli!'.bi'\~1!!_S. _ 

r-3 i"J. 'i:;(!}h ""'' ; . ' . 
18.5 . 
fl9.5 

!>9.5 

10GJ3 

71 r; 
"'""' 

1""1 ... ~ ~ 1~s ':~ ..N ... •'":.- s. 

13~7 

1o6r 

1 ~::'.[; 
. ·..-

70.5 

59.5 

7.5 

7 ·1 i:) ·-
1278 

ve.1~~Y 

5B.s 

,Pro-p~c-

i-oice 
fl1n .. ea. 

61 
1 i 'i 

68 

~~ 13 

72 

r-,6 
~'r 

67 

~~a 
~~4' 

76 

10:> 

·•9 

.., .... 
·- - ~"t 

76 

ltl~; 

Co~B . 
·~oln.l ... 
:pre-C.T. 
~ c.T10 _ 

91 

.3•! 0 

92 

183 

1 ~~s .,I. 

12~9 

157 

1 ~. 

178 

ry-1" 
~ .. ;)Q 

3.50 

241 

C1 
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Ool. A. co:r:--n- Col. A. 
ae % of + Hist. as% of 
Sol • . B. Col. D. -

74 336 20 

36 ~2!1 21 

7ft ~G.Y 2o ,_, 
' 63 5:25 Q-M<;j 

1+7 27:3 2\) 

38 3~6 14 

43 ·437 15 

....:.7 h19 ·J4 

43 '203 37 

4L~ 43c5 ~- ' 23 + 

"~8 1-I-75 21 

103 336 75 

1 419 1P 

48 231 ·t 9 

. In an endeavo .Jr to obtl'.in some lieht ()n the variability 

wi ~~111 ·the two met.~ods of calculating tho :positit>n Of tJ'l.e preo:tpice 

the stan(farcl Dcyi.'J. tion. snd the cm~ffioient o:f VRriet~o.n -r1ere de bar­

mined :tor the Plateau A.t-reys a.t the back :posi t1on§ which were 

onside~cd to be free ~r tb~ Objections eited on the previous 

page . 'Theee were : 

St~ldard Deviation 

Coefficient Of Variatin~ 

11,6 

23. 2 

Col . B, -'Or ... ...-...: ......... ..., 

5.07 

22 . 5 

It is t..llus apr..n.:t"er.t tr..at tl't..e i:nclu:zion o:e 'fhG His tePn .... 

t.x"~icl1a doe~:; not lo,·:er 'the va:rio.b1li ty ot: the ;precipice o.r.d 1 t 

l'l·\;ltU'3 urJ.1k~:.l:y- t:b.s.t t..lJ.o J?l~e-J.n-oci:¢.cal t-lbr~s constitute a 

"Jar·ticular fructio;."l or.:~ the total nr~v population. 
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Fran t~e aboYe Table it is · apparent thtit the posit1.on. 

of the :P;'ecipioo: alov.e the arMy~ a1 thour.h e:ratic ~ · te.fic)£, to· he 

earlier in ·the tough Plateau Arrays than in tb~ weaker type e. 

This faO\~eroont is, howeve:t.,, a.o is mentioned ~bavei er~"\atic f?.nd i"­

ie noteble that slv~e:p 1:;29, a mecl!um l?la.toau, bns. the !lree:ipi~() 

earlier in the iirr~ than Sheep 1321, ~ed.; as ii~ a::m~ret'l.t . ' - ' ' 

f:..•ol:! :tte poeitiOll in the Table~ ·e~ the touahest Plateau A:rray 

tiCU:'!'Od fO~ the bacl;: :POSition• .It is alSO notable thnt the 

m;pl¢ from the V!.~·tb.era ·of Sheep 71. 5 ooa the latest' preei!)ioe 

recor·d.ro • the P.reci:pice aot~lly- being fou.nd within tbe !Uster­

otrielt fibres. 

Des.11i tc thBO.c rll'.t.imnla wilich y;oU,ld assume e<;.1hs:t.4n•able - - ··- .. .. ,. 

1r.:.p(?rtune~ ·1n ::;. eol.U.Plcto otu.d;t 9f' this f~atu:~:e, it· ia nonside:re 

thn.-£ , ,_ 'btOvi01onel &:$n•~rill1satiO~i that 1t is mo:t-~ di'i'f.tcUlt fOl .. D. 

weak !:·lat~au i\rr!O:i to have tt ;precipice la.te in tite arra:V tll.a-it ftii~ 

a tOU.{:Th Flntenu Ai"'ray, can be eataollshed. ,l(lso tc• dd:til"J. tely 

e stablish t..~e ve.JJ.dl·tt; of' th:t:s eonetaliaation ~ t wonli:. 1)6 t1ecee:a~u"'Y 

to 5 t~y lU\.l.C.!l lurgel, Gru.t{QlOS titilh nave. been Used. in .tht1 ~00Ve• 

. Tc'ble. A ffu.' ther ;poin<; of' L-nport@cc in :regard ·:..o Ul~ A.Ccll.T.'ncy 

01. t~i e table is thet , tlS ooo bds!l. :pointed olJ-t previqusly, tlla 

prec~.:;;ice O!' ·~r.:nt consi::Jts 1.'10 ~-· cly O!"' x·s.pid t:,1."f!d1ng off in ~on ti n• 

Ui ty along ·ine .fibr·e ~e sllries and th~rei'ot"'e it. is' difficult 

to detenn111e ~~ctl;, ·,•.tune: ·the :px··cc1pice is loc~ted. T:'l,it; t-illl 

'be .a tie:..ir...:l. t e sott:."~~· ,ot erx'Ot in ~ 'Ptit larg~3 sar-x.vles -r..·iucli hsve 

b ee;·:. _:.wasur!ld fibr·c b;r :'1bre. Dcspi;.;e. the ~btYJ'Q . ·it ib oo~~s:l'lered 

1n '~llc . light of amnJ5l.cn ... .,hi~h hwe been du-yliaai;ed, thn.t ;it :t.s 

1n~)t·obai~le tbp. t ·the pel~centagen C.otcl'rl.lincC:. :tit~ the, ab6ve 'l't.ole 

$rt; ftn:-' removed t'ratl the truo !.JCSition~ ~liS- l}oth tn. shoe:v 12.)3 

and 1402 there is 9. ·vtu•intio·n of' ¢nl:;- 1% between dU!>l.1cnted Stllaples. 

):t d pes; 't..~¢re1'ore , . Q.~penr that ·t'l tl"~ut:,ll. the nbo-ve ;pe::-­

oent~es eeldeti! re_t; :;.~cs~nt . the ·§z.t;tct ;pos1 tlon of: tLc :p!'ccipi,cc 

it is cloabtfgl _·if' ·~e inuicateo. ,VOS::i. t1on ia to.'t,' fmm tM x-eal 

posl t i o.n. iJ!!ttts 1 t ·~vlm~x·n t~'1t.~t dc:t'in1 to tU.fi~crenc~s do occur 

betwe()n arreyc 1~~ thn.t !Li-}. tu"'raJt~ srcd1ng at: 59.;~ can be ligi timately 

,.."" ·1•· :1 /l .,, . ..,c·1 +o '~l..t' .~ i ~-.. f•_.,.,.,nnv- f''r,....n 8 '~1 ..s r•"''~~' f "'.,,~.! nl"'' ":(J.: J.~ "'-'.l. "'-'..1.:-~....,J.. ~ v L!\:i ... . ...,..._ ... ,. -vL-'-• .-.'-' .v~ ....._ .:4 ... .L""'' c:...:.J--~l..ltr....,~ .,..JI'• • 
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When the position of the precipice as a percentage of 

the total fibres in the arra~ is considered 1 t is apparent that 

there is no difference between arrays. It is a notable :fact that 

the Coefficient of Variation for these two sets of percentages for 

the back position ~a practically identical • it being 23.2 for those 

percentages e:ltolusive of Uisterotrichs and 22.5 for those percent­

age$ 'Qased on the', totttl fibres in the array. 

To B"..ml UJ.> for the Plateau Arr~s at the s tand.ard back 

position,, it appears that the precipice is a very common feature 

and that there may be acme relationship between toughness and the 

position of the precipice as judged by the numbers. ¢' Cur-ly-tip 

and pre-curly-tip tibres•: This relationship does not apparently 

exist when the total fibres in · the array are considered. 

From other positions or the bOdy the n~ber~ s tudied are 

meagre~. but there is consi de1•able variability Vlith1n. as well as 

between• both methods· of expressing the posi t1on of the :rr eeipioe. 

This Yariation is not confined to the Plateau .Arrays but is a lao 

found 1n Saddle ArrayQ; five of which were found at the withers 
. in 

positions., It is notable that/these l,.atter1. variability reaches 

extreme limits (see Table VI). 

The precipice thus appears to constitute a feature of 

many- fll?J?ays in d 1:t'ferent :par~~ ()f the body and is not. apparently 

confined to the atandaro 'back position, indeed some of the most 

noticeable precipices were found in exceedingl7 toQSb, Plateau Arrays 

on the britch. These britches were ·Of snimals which baA a Plateau 

~ray at tne back position. In regard to toughness it appears that 

the ;precipice 1a a feature of all tough Plateau Arrays. Ita exact 

pos1 tion varies considerably, b oth bet\veen ·and w1 thin animals, and 

1t seems improbable that this feature, as Galpin (unpub.paper) 

su.gge s ts: "1 s eorrelln t~d w1 th the break be tween tP.e. Zig-zags and 

Hairlets in the Mouse coat of nry ( 16) and with the lack ot connect­

ing fibres referred to by Toldt ( 17) " .. 

It is thus apparent frcm this brief survey that the 

precipic~ :i:s, a feature wh1ch must not be neglected 1n the study 

of .the architecture of the fleece. 
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The findings which have been reported emphasise one 

aspect of our i gno rance ot the interplay of the forces at work in 

t he eoat of the ahee:p. FUrther~ it ln&kes one wish, besides, that 

the rrua tbllllS tical studies of Ue.lan (4()), who critic ally analysed 

mea.suremen ts of fibre diemete~ of So~th African Merino Wool samples, 

could be extended to Plateau: and other Ronmey rna. terial • 

..... .., ....... 
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SUMMARY. 
========····==== 

1.· It is pointed out that the deusity of Su..pe:t-sickle A fibres 

in relation to the Salo•hair concentration and the preaence 
' 

of a Q.isti:nct break or precipio$ in the continuity of the 

Ourl;r~tip fibres are features Which era merely associated 

W1th toughnesB end cannot be regarded e.a indicators ot 

array toUghness. 

2.. The clt'!ss1tieat:ton of Halo·~~~ and $u.per-siekle A fibres 

i~ briefly discussed. 

3 • 11. Table setting out Plateau Arra._vs in order of toughhess 

is given and eX!)lained,. 

4; It is concluded that although in general the abundance of 

super-sickle A fibres varies invet-aely w1 th tJ1e toughness 

·Of the Plateau Array it is possible to have toueh arrayS 

with considerable ntimbers of Super-siekle A fibres • 

5. A saddle Arr~ With a high Halo-hair concentration bit with 

a low SUper-sickle A fibre concentration is described and 

its significance is discussed. 

6. \Vhen the Halo-hBir and Saper-s1ekle A fibres were expressed 

ae a portion of the total array no real difference was found 

between Plateau and high trade Saddle Arrays. The implica­

tions of tbis are discussed. 

7. Galpin's definition of the precipice is giv-en and her re­

marks on this feature are briefly reviewed. 

8. •!'he occ\lrrenee of the precipice in length and medullation 

is discussed • 

9. A satisfactory method for precipice detenninations is 

described 

10. Overlapping 1n lencth was found to occur between the Hairy• 

tip-curly-tip and the non-Hairy-tip-curly-tip fibres. The 

implications of this are discussed. 
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11 • EVidence ia p:re&en ted to show the. t ~ thoush a precipice 

. 18 foWld in poth. length and medullation it ~~ 'Pe oon• 

fined to one of thebe :fcaturos. This is. discussed. 

12. A precipice was fom1d in aU Pls.teati Ar;oays measured. 

13. The occurrence Qf the preci~~ee in arrays other than 

Plateau &ld 'iil j,)OS1 tiona other than the stand.ai'd back 

position ~s discussed. 

14. A Wensle;vdale sample 1s described 1n which a distinct 

precipice occurred. 

15. mne most distin~t precipices found were in arrays from 

the b:ri tch pos1 tion of animals w~th Platellll A"c'ra:es at 

the standard baok poai tion • 

161. 

16. A T,aQle shoWing the position 6~ the precipice in a number 

of arrave is given end discussed • 

17. It appears that it is n10re difficult tor a weak Plateau 

Array to have e precipice la.te i..'"l. the arpay than tor ~ 
tough Plateau Array. 

18. When the poslt:ton of tq.e precipice 1s ~~reseed as a 

percentage Of the tota.l fibres ir. t}?.e e.rra.y- ~.o regular 

d1ff'erence was found to ex! at w1 thin the Plateau aeries 

or between Plateau o.r..d high grade Saddle AI·raya . 

===:::==c:t::= 



.. 

.. 

• 

• 

TliE FORCES AT WORK WHICH PLAY AN DlPORT.ANT PART IIi 
THE DETERMIUATION OF THE ARCHITECTURE OF THE FLEECE • 

==~==~====~==~=====e 

162 • 

This section is an endeavour. with the aid of the 

Plateau Array~ to throw saue light on the working o:f the gene in 

de tenninine; the archi tee ture of the fleece. The Plateau Array-, when 

it is the toughest t~pe. represents the end point end thus the study 

o:f this extreme type t>rovidee valua.bla material for the understand­

ing o:f the forces at work in the tleece. 

In a previc>us section ..o "Shedding and 1 ts relation to , 

tougbnes& 111 the Plai7eau Arre:yu (:pg.128), it was postuJ.ated that 

at least two distinct t~orces were at work in the fleece and the 

inte~ction between these ~orcea was proposed a& an erplnnation of 

the fact that shedding in the weak Plateau Array JIUl.V be restricted 

while shedding in the Saddle Array may be vecy free (see page 131 ) • 

It is therefore necessary to explore the :poosibili ties of this 

postulation and to consider how far, in the light of the Plateau 

Arrays, the recognition of such f'oXtces is possible. 

The :f'uts of shedding which haW a bearing on the :possible 

recognition of at least two forces $t \vork in detertnining the archi­

tecture of the 1'leece have been stated previously • but 1n the light 

of their importance in relation to the present discussion theee 

tac ts are . again considered. It was found that shedding 1n the 

Plateau Arr;aay may be summed up as:.;. u Shedding in tough Plateau 

Arra:ys is always free and is ustially extended into the Curly-tip 

soriea but shedding in weak Plat~a.u. Az·rays may or may not be free". 

This ttmay or may notn si tua.tion is also :found 1n the Saddle Array 

and. sane are remarkable for their :f'rcedan pf shedding (see pg.133) 

In that there a r e distinct grounds for rega1Uing a h:lgh grade Saddle 

as a 'super-cheeked Plateau' th1s alJedding calls for an e.x:plana tion. 

The problem thus resolves itself into: why, if the check 

i a sttf.'ficiently intense to :prevent shedding almost completely and 

dl~ st'lfficient to give maxcy- SUJ?er-sickle B and even a few Sickles 

in weak Plateau Arrays, 1s the check not sufficient to f*8a prevent 
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Shedding in Saddle .Arrays which, :f'rcm tlleir very clnss1ticat1on, 

necessitate a more inten~e check? Th$ e:J1)lsnnt.1on for this, es 

baa been noted previousiy, is. based on. tho 8llpJ.10Si tion or the 

existence ot two indepenCent fqrcee! These have been distinguished 
I 

by the terms "base", I'tiji'E:senting the l:.Otent1e.li ties of the animal, 

atld the uche¢k" which is regarded aa a l1.&'11iting fol"ce superimposed 

on the base. 

The pr~osed interaction of th~se two forces to eXplain 

the facts are:.- With the fre~ shedding Sa1dle Array thi$ particular 

cooibine.tion consists o:t: a weak l;lase and a check which, although 

weak• d6presses the potential! ties sUfficiently to cause the array 

to be a Baddle Array but inSufficiently to preyent shedding. With 

the free eMdding weak Plateau the postulated combination is a 

. trnnn· 8~- ~ ent1ality or b~ae rum. a. ;t-elatively weak cr..eck, eiv1ne; 

both a 1 ack of depres$1on as regal"ds macroscopic appearance and 

freeda. .. of sh~dding • 

A1 though this e~lains the facts 1 t is aiftileul t to ad­

vance this as an argument 1n favour of the existence of two inde­

pendent .forces acting 1n the developme~t or the flei)ce of the ·sheep. 

There is also an apparent ananal~ as regards this explanation of 

the free shedding Saddl.e :1.n that it appars t..':lat shedding is less 

easily affected than macroscopic appearance which is cohtrary to 

previous statements (se~ Dsee 1~5). . This is not necessarily the 

ease, hcr:Jever, as 1 t may be postUlated that t..lte baee :f.s -insufficient 

to gi~e. a heavily medullated fibre exnept for a few fibres which 

develop particularly early. This is adrnittedly speculation and it 

is possible that when the real facts of the develop:nent of tlle 

:fleece are better known, the above explanat~on will b~ considerably, 

modified. 

The existence o:r these postulated for•cee obtain.s support 

f'rorn the type , of Plateau Array that baa been termed the Ravine type. 

These arrays are reeardeu as haVine a potentiality for toUghness, or 

a strongly medullated base. but with a check superimposed on them 

suffi~ient to give an aprreciable number of super-aieltle B and same 

Siokle fibres, thus causi.rlf: th~ arrey to be regarded .. o.s weak • 
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These arrays, despite this we~~~ss do not ~ave Hairy~tip-Curly•tip f 

t'ib res as v1eak as is uuuai vihc.n ltirg~ , :r .. umbers of· 9ti',per-siok).e B 

fibreo e-re pr~sent. These . Ourl~>t-tip fibres l"esembie the Su.:be:r-sickle 

fibres by having vel"Y heavily medullated tips and grossly haiey 

post na.t.al. regions • . Thl\6 it El.J?petu,Ei tha.:t there is pe:r·haps ~xtensive 

'i:n para11~11sm i bu;t i t 1 s .ean:ier to ·;:J:Unlt of a more general cause 

in other words, a pre-natal cheek C)f a similar tY,Pe to that occur:c­

ing in the Ravine Array~ These arrays hav~ l;>~en shown by their 

analys~s to be def'ini te Plateau.,- Also; the animals under consider­

ation lulve been deemedt both :from their ancestry and their progeny, 

tO. ~arry t..h~ N factor. It 18 1 therefore• considered tl_lat they lend 

support to the contention that at least two faeto~s a~ at work in 

the fleece of the sheep - the bas~ which 1n these anim&.l.s must be 

regaroed as of definite Plateau· intensity, and the check, which is 

regarded as sUfficiently ap;x:reeiable to cause the potentiali·~ies 

to be at least pa~tially suppressed for a period. Examples ot 

such arr~s ~re 1• 

Sheep· 303. The original N~Y.Pe ram. 

1i.J.h. e. sickles \ ---- Sickles· JI. T_._C~,_T_ .. 

shed 157 .33 1 0 

pers •. b 47 23~ nu.'!lerous. 

'-"lVoto: Some o~ the sicltle fibres are rather fine 
- w1 th ~erfect tip form. 

This array is considered to bd a weak Plateau due to the 

ia,rge number of Sickle fibres which are closely a ·saociated with 

some Ha1ey-tip-Curlt-t1p fibrea. There· are, bowe'\'er, some Hairy.o. 

tip-curly-tip fibres which are distinctly more c~ than these 

$_1ckle :fibres. 

A further array that is of importance in this ·respect 

is that of' eheep 979, a Saddle ani approe.chillg Ravine 1 and 

Graded VI Ord. This animal has the following array at the back 

position • 

-.; 
I 
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s:hGd. 

pe:rs 

n.u. s.n.A.. s.s.A- s.s. :n. 

18 

0 

18 

2 

4 

6 

2 

3 

1 

0 

1 

11 

165. 

H.T.C.T .. 

--
4 

96 

The Sickle fibres in this array have beel'i termed finely 

chalky and definitely tinet- than the Huiey-t1p .... Curly.o.tip 1'1bres. 

There are alao two of tJ1e Super-sickle D fibreo which ~vo a oimilar 

scarcity of medullation in post-na:tal reg:I:ons. ToosEI lattox- tire 

virtually Sickle fibres with a little :rine medullation in the neclc 

region. Despite the above, and also despite the prosence ot 

unusual numbers of persistent SUper•e1ck1e A~ and even persistent 

Sttpe:r-nickl& A fibres the liair-JI'-ti:p.-ctlrlyo:..tip fibres are particul­

arly robust and four of these a~e Shed normally. ~bese fibres are 

all definitely chalky aftex• birth and, althoueh meclullation does 

not extend into the Histe:r'Otrichs, it 1a apparent frc:rn the medulla­

tion that does exist in these fibre& that the potentialities for 

medullation is high. Also, the Halo-hairs are of tba~:; tY,Pe that is 

associated With the tough Plsteau Arra:so anQ. also they aro rclat1ve­

lJ" numerous gradine off into the S\ll)er ... sickle A fibres, whioh . 
classification includes three short tYJ)e fibrea. T11us this array 

is regarded as having a coa~se base aetQd on by a checking force 

sufficiently strong to cause the ·arra~ to be claosified as Saddle 

near Ravine. 

lt 1s notable tba·c the above arre;rs dep~.nd on fibre type 

relat1onship as judged by ma.Qroscopic appearance for 1 ts importance 

in · thO presen·~ ar..alyais. Howeve~, in tho light ot shedding (see 

pg.13') which appears to be more easily afi"ected by a check then is 

macrosccr,£>1c appenl .. t:n1ce, it s hOGid be possible • 1f the above relation~ 

ship is real, to find a weak Plateau Ar ray with ~Shedding extended 

into the Curl:.v--tip f'ibzaes but w.i th a lack o:r shcd.dl.ng in some 

Super-sickle B togethe:r w:i th the 'in Parallel.' Sickle f'ibros 

persisting, 
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Stich ~- art.-aY :i.cs that (If' sheep t239 and also sheep 1402. 

H - H R - R A - }~ H ll•· H_H_H, ~ IJ • T,.,.J~ aT • o.T 
She(tp t239 VI! Re~roed as a.-medium Plateau: 

Sh¢.<1.; 48 1?, 19 0 0 39 3 

pers., 0 0 0 ?· 0 0 320 

Sheep 1402 VI! 

shed. i9 6 1_7 13 f $ 0 

_per_s. 0 0 c 3 2 0 287 

Frorn ·ther.o a:rrfu!s it fa appar~nt . tb.a t shedding ·o:f. some 

tibl~e has been :p~eycnttji<l wr...i:t._~ bhedd.tng 1a free ~n r111~ef? appear­

ing. late1 .. in thf) nrrey \*[.!.fu. cons~qtl,¢nt low~r potentiali tles 

(de r!e~~-~ 1 8). It is therefore cle21r that. the pot(¥n.ti:all ties 

of the ~ei;s1ate_nt pre-Qurly-t!pe htnr~ ·not c~e to ftil+ expression"~ 

on 't.!"'iese groundl3' ~ t 11)' 0 on~~der$d that these ~ala :provide 

evinenc.e· thut at i~ast two disU.nct factors play an important j;.u:trt 

·1n the development· Cif tbe fle~¢e o~· the eneep. 
. . 

That these two .tactors -taay Va.ry· inde:pendent:J.,y is evidenced 

b:V .a fUrther ~·'ti~gy · oj.."" 1iP.¢ Plateau Ar-I'aya. Selected al'rays are, 

therefore, plac~(i +tl• oro~r of :rreedom from checking effect on 

shedding. Weak and medi$1 l;lrrs;vs ha.V'e been selected and since 

ehedd.ing may or ~Y ti9,t be i'l'ee in weak ~la teau,: these arrays are 

not hecessarily in order of toughness. 

Shee12 : 

u.n. 
f?.•. S. A. 

s.s .. A-

s.s.n. 
shoo 
pers. 

Sickles 

jlied 

pers. 

a.T. c •. T. 
shed 
pers;. 

1Q1l 

41 

17 

4 

1 

c 

0 

0 

27 
2 

1.2..2 
48 

~' 
1 

0 

2 

0 

0 

30 

-

j~.Q§ 

~1 

10 

2 

4 

0 

1 

4 

2 

0 

19~2 

19 

6 

17 

14 

3 

1 

2 

5 
0 

J.Q.i... 

1.57 

Supe~sickles not 

classified. 

s. S£3.,-. sheet 33 

tr>era .. 47 

1 

23 

0 

numel"ous-some 
resemble s.s. 
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t'Orh.· tltijse at:rU::.r~ it is r.ppsr:tnt tl't..tit th€1~e is a de:fini te 

grada t:Lon frc:>rq those w i 'f?h sheddir..g t.ncl!ccked tht·~t:J.:<h tho so wi tr.. 

S•!ff.lle p~r-GJ..~tefi;t SU.~~sickla t'ibr{;C to. ·those t'li th' :rto ~ sbedel:!.r..r; in 
I ~ • 

!,!hp n¢_.1.r:;•"!#i:g-curl~tip ~~bl'eJ;J ahd. c (?il~dGrable ·numbers Of j;>ersist~ 

ent Supe~ .. $ie1tles. 

It is '(fll£::S6Stcd that theso ~ra.y-$• or tit least those of a 

sheep 1017, 1239 a."l.d 1308•· iis judged. b~ teatttre.e sucll aal!Bl~-hairs 

nd. Sur;er.;.;~ickle A fibl>~·s,· are o~ sir.Ula~ 'base u.."ld thnt the cl\c.cl,.. . •· '~ 

ha.s a·tead1l.y become mo:tae ·~r.itenac atoDf_t th~ se;c.1eJ3 until :Lit. Sheep 

1308 ·a col1ai.O.~~ablc ~tifnl> (ir .rjf, ;persietf~nt Sicltlea are founrl 1 with a 

r~~e after 'th~ ch¢~_ .~i:!l).it~q. tg b1].t a few shecl Htdr:v-ti:t>...Ourl~-t~p 

'='ibX'~s. , In sheep 146~, despite th~ p~&sence ot a distinct. check 

sutfic1~~t ~o gi'te peraiot();l_i! Su;p~r-sickle D :e:1.oreth tlte :potential-
·-· I 

~ &:i~~ ~~ ~ti.f,ficie~t :tq giv¢ .'~_hed Hei:cy..;:_t1;p...CtU?lt-ti:P .fibres .. 

Sheep 303 bas been d.~ai.t With pt>eviousiy M.d. !e. t~gur~d here to 

MOW the ppsi tion Of the we df" a:rt·a9' \vher-e tbJ check is SUfficient 

tc1 p:rc,rent nll ~he:d4~ti3 blit dqes no~ prev:e.nt. eane f'ibl"'es late, in 

t~ ~l'~;r !'r<Jzn e:xhibi ting a.t iea.st mo:t>e or their ilotentiali ties 

than was :PossiblfJ. tor thoee f'i'Q?¢.E.f ~arl;t:er·, _L-,. the $.r!'a;Y'. 

Another' nota.bi¢· ,feettii~ or the above ~~rays is that 1 t 

1e po$$~ble to :postttlate ·that th~ oh~~~. ayJa on t~ b~~e at ve1~ng 

~-ees Md tl:ui~ the ~ehgth . . Q'+ t1il1.e du~lJ,S "hi(:l1. the checl~ is; e:fi'ect.-, . 

ive ~l.so VUl~ies• Thu~ ·in Shee9 1~~9 the · ch()ck· is· considered to b~ 

effective ear lie~ tl:'.iih in sheep . 1.;508'J,. where :1 ~, apr,ears\~:~lf.ttffieicnt 

t thl} Supe:t>~t?iclae B qtoe¢ -~r devc.l.i:~1fmcnt' +o prevent el1..edding 

but of sllffieient intensity ~ate~ in :.f.:Jl.e '•«rray ·to cause, -the fonua~ 

t.ion of Sickle. f115res. ·It must 'be: hndet>stood thiJt the ebQve i£ 
.- r, • - ~ •. , -~ - ., » "--.. ' .. '. ' 

me:j?ely :-a discussion based o:t.t the e:tf.ecto ot the eh.eck ar.::d. thus the 

base tends· to .. be neglected.. It ia ilriportant to l"ealise that the 

ms.croscop1c d.ifferepces :with:hi <llld between a.rroys ~present an 
interaction between these· two forces. ei thell at which may. shift. 

!t ~8.1 however, consid,e_}"c~l that tP:c base ~-en ·biJ ~~ai'ded as, a total 
I 

shift vr.l.~ the cheek .~ctin£!; thereon c:apfiJJJ.~ ot. yacying. j,.n strength 

titne. of Qnset· :and length, 
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An important aspect of tne shedding situation in begard 

to the recognition of tho forces at work in the fleece is that in 

Non-Plntea:u. Arrays the shed birtl:..coat tiores at-e a.J;:preoi~bl:r ohorter 

tuld. less stout th: those of' t11c Plt..teuu .A1·ra.v. Tlrl..s statement is 

unsupported by meai3urements and is de."lienrJ.ned. on ma.crosco:p:i.o 
- I 

judgmleht of post•natal robustnese. As has been stated preViously• 

·it is considered that thin method. of c.l)nwarison between fibres is 

not (,tr$a tly e. t eFror a.."ld conaidero.bl e ttccuracy has been o'b i;ained 

in tl:..e past with thcso ap.:p.s.rentl~.t crUde :nethods. Thu.s it is i:hn.t 

the above may ·be taken as atatement of fa~t. 

'l'he impliontions of the above are iro:Portant in that they 
? 

involvil the reooguH'iion of -~h.e fact that , ~lthoUcJ:l sheMing in the 

l'lateau Art'::t$' is pernapo fr<"ler tr .. un in ~"?' oth~r .Ar1.!ay aa to the 

distar.:.ce alongthe array -~o wl".dch shem1ing ma;1 extend, tltis freedom 
cJ 

-.· o:t shedd11~ of fib1~ t;r.p<:;n ca1mot be cx:ten.d.ed. to include fibre 

l?Obus~ess regartUesa of fibre typt; . Thuo it is :r,10asible ::?or a 

Su:per-s1ckle to shed noi.-mally {pnge 30) in n non-Plo.tenu Arra'[" 

although 1 t is def.in..i. tely less :t"bbust than a :vorsistent Hairy-tip­

Ourly-ti:p fibre in a. l?lato~~~ .ArraiJ. This state. of nffairs requireA 

an explanation and it is considered that the exnlanat1on lends 

suppo1~t 'to the recognition of the two f~cto!'a pos tulit tecl nbove. 

It is ~vhought t."'l.at tho 'bnso' :!.n thcne non-Platcnu 

anl.Irill.ls can be reg~u .. ded a.:J TJCak~ t."'lua g1v1!1.g f'ibres of a less 

robust t.:;:pe. OJ.1 thiz rkal.t 'base in stt_por:tm:poocd a weak cheek ,.,hich 

is insufficient to produce chedd1ng n.nd. therefore unlikely to l"e­

duce medullation. In this respect it is not11ble that sheep 612, 

an animal with a Saddle Array at the back ;position P..nd with very 

:free shedding {see pg. 134) • has veY!Y li ttlo oinn of the cllecld.ne 

f'Ol')ce 1u. th.u-G the Curly-tip f~b!"CZ '1.7hi~h are clcscly e.srocia. ted 

·ith the Sickle fibres in !ll.Ucr0scop1o a:o:pearance. 

h. line on the possib:l.li ty of se:>ere.ting these two .fOl"'es 

in the fleece mey be obtained :rrom the s tudy at the robustness ot 

the Halo-hairs. In the Halo-hairs section {pg. 22 et seq_) it was 

concluded that the!'e was no regular d:l.fferenoe betneen · the Halo• 

hairs 1n the different nr't'a.YS. exoel)t that the llalo-hairs or sane 
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Platc~U Arrays r-zccl;.ed rughcl."' pvaks of l~c-ibUS tness than those ot 

o:tr:t o£ the non-Plateau .. uoray:>. It t!~us appeal.1 8 that as t·c.s:>:tlrds 

.. 

1-!:Uo•l.r.X.i.r :::ooustnor.m there it; l:i. ttle grou.':'.di f'o:: tee a~a:w-u",ptivn 

,~t: tr~ brlct~D:ce ot u ai;:niri,-::o..."tt .. illtl.~no1e U:Lffe:ronce in the 

basic ;potentiali t.ies b(;)~:1ce:..1 the .Plo.lieau. anc1 SaO.dlc A-,;ra.ya re~roed 

us individ.Wll ~nti t1co. nathor dO.:>s ~'10 atu.d;,r of the raacrosaoplc 

at·ruotrc of -~t-..e Holo-htdrJJ lead one to tho conclusion tbn.t tho 

c.."'l.ecl-: is t~..o :f'tind.t.uuollt3.1 vector; vo~iationa in .V'->'t~.nt1ali~tiel:3 within 

the Plnteml•Ssudic .ser·ics, i:e they do ogc!lt>, being o:f impprtance 

on."'.:v at tl:..e eztz'Obli tics ot ·bhc ::m:.."'le3. 

... 

The a ·oovc genel•sl.isationic .t'\.tl?tlan-. oubstantiated uh&n "Gl'le 

lic.lo-h.ail"G arc ~:rom.i."'loc1 of tho S.l"ra.,va featut'Qd (see pg. 143 and 

Aiipentl.:tx I) aa examples ot' vuriationr:l 1u . \1l•:;.w ·touglul\H-;a.. Distinct 

dift'crences wcr:c four..d. t>etr;eon the Hulo-hai~s of thcoe am·a~qs but 

·these dii'fercnoeG m~ the proGent ~C..~O\"llcdgc o:r U~o-hair structure 

• a~(\ not Ul:i.Pcar ·to lmve uny parallel w1 th -~he val•ii~:eions m array 

ty-pe; . exce:p·~ the. t t.h.e urr-.J.ya t'ecowus<..a. and tir{ui'efi us eXfUU];>lea of 

tough l?lc:tcc.c. 11.1-reyo, thu t in sheep ·1 233 trn.d. 1327, hav~:ll ··t>he extreme­

ly ccaFse iii.Pe o:£' ilalo ... h¢.r. Othe~" st•rtlys also con:htlinCd a air.'lilnr 

He.lo-hair t:r.Pe. These \7ere ai).ee_p 1204 and i404, tJ.to forraeP a. lteal~,;; 

Jnatea.u1 the latter a Saddle Ar-l .. ay. 1l'h~ weak~st I1 ulo~h~r types 

.. 

• 

we~e:-::e.,und in 

a Saddle .Al~rC· 

.c ;l:r:>l~a;ts. of' sheep j1278:w a weal~ Pla·te~m, Wlu ~307, 

\!:1 th poo s?~d.~. ::tt thun ap;.v ...., .... ....... tlla t i:r Halo-

hail" r·bbttatnesc :!.s a EUid.e to the J;otentialities o:t' tt~e an.it".a.l, 

thett t!1.e n.ec~ssa.'t""J ·~o:rollel.l'Y is ·C.h.at t..~ei"C a::.~€ tdie diff(fl.<~nccc 

:ln the ·tenEi t~t di' the pr-e-natal check Tdth t.l"ro.y t;ypco. 

The nroblern thus 'Ucc¢1;.106 ~.ha f'i.xation e;f 0:0-e vu~>ia'ble , 

~t is either t::.e cl.1eck en" the potent1ulit1cs o:f the animal for 

(Wal·ccnccs in the large 'birthcoat t"1braa other t.ha.."l lltilo-hairs 

which ap:pear to be :l:l.d.pandent. It this r·tJo,pect it in notable tfult 

LeGlie ( 23) presented evider~ce that the abtmr!sr:.ce of Halo .... ht:iz•s was 

n:f'f'€ctcd. ·~.~y alte:Vi:n.g the prc-~lo.tal enviro:mncnt b~ 1riJ!'rovi:ng the 

plc11e o:r nutrition o-£ the t-.ve . 1.111s is ~1. ob"tioua com:p~ica.tion :i:n 

th·3 o.t.t~ri"bution of the importance in tho separation of' the above 

vnrio.'blec 'by t..he c tudy of the HtU.o-.hsirs. 

'1 
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Two l~is, . Sheep 93.5 und 94.5, twins, born 1n the 

seaao.n of' 19.38 tha·t ve1•:y cnnll oi• bix/th, weighitJ.g onlY' 7 lbs. 

ozs. wlQ. G l.bs. 4 oxs. respectively; were graded V!l end were 

found on unalysis to oa Plat~au1 are ot· l.ntereet in :relation ·to 

thi·s enquir;r.- Thase lamhn wct"e v1cie,hod \Vhen 226 days old and a 

¢U(ll]!~'\risou 'between th66G lantbs and otho:r N--type lmnbo of the same 

yee.F ia made bel • T:ne e OIIfVlr'loon is in weicrht gain per da:v and 

this nUll1t1ea the difficUlty due tc t~ fact that t.he lnmba 1 

althotigh born durin,~S tue satne seaaon, c;,:f'ton have considerable 

diftere:nco"J u1. th.t~ir J.ambi!"lfi dates uhich 'l.VOuld be a lnrge oou...""Ce 

of cr::->o~ when only u ::.'elut.:l.vel;y short ;peril)d :'.a 'bei!'..g considered .. 

Ozs.· 
Hlgt. gnin Jler d~,r or 20 N.,.t:n>e la.11iba over P.J)prox. ~30 0.00-"'S e,j 4.7 

u " u ,, Ghcop 94. 5 ove~ 226 O.tqfl e: 4.8 
n It tl tl tt " 93•5 " 226 da._vs = 4.6 

'.1."huo it ic a.prn rent th.e.t theee lambs grew normslly a£ter 

birth despite the f'o.ct tlw.t tl';ey were remarkably ~all at birth.' 

A stud~; o:f' the Halo•hairs of these ani c is therefore pertinent 

to Uw exploration of the r-obustneso of tho Halo-hairs ao a. possible 

indication of the DOtenti&lities of the animel, 

The HfUo..-hairs o:f ·th·3se ar..ilnela were similar to ee.ch 

other t-1nd it was elea.rl:tr apparent tJ'I..a t the ;prenatal "OOrt1 on wc.s 

ti.nU.SU.tllly short and ueak• While the posci#-natal. l)ort1on was Of normal 

length and robustness. It is t.'leref'ore considered that these 

animals provide some evidence thll t poor pre-natal conditions J pre­

sumed to be j,')a.rtly responsible for their unusllally small size at 

birt'hl can effect th~ expression ot: the Halo-hair robustness in 

the :::~: r~-n.a tal rc'u:•ti<.m. of g:rowtll. 

·i ·llus it is apparent that the robuotnes15 ot: the lln.lo-hail"S 
a 

in the 11£.,ht ot' our present ra.the:r cursory knowledge is not/reliable 

guide oe to the potcntial1 t iea of tb.e sheep fo:r- fibre gr<;>wth • 

In the ~l.~•te 1 .. t ha~ been assumed that a dif.fere:nce in the 
otentiali·~ies of an aninlal, or the base on which tb.e r:·re-natol 
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check WOX'ks • ! S a. aefin,_ te Chf!.rueter, S. d:.drt: • .,tar Wi'.l Ch is in.heri ted 

~s a separate and distinct .d :t G 'cavat,le ce!'e·l~it. vr:ria-

t.::i.on, ~Jt:.,o.~ntly- tmit'.fitte?!c~d 1>Y thos~ fa.cto~c : :.U'fectj.ng th~ :vre-

~a tal Check.. This ,:I, a b~r no me .r.ns no onception as 'both Di~ ( 19) 

ttt'.d Gal:o1n ( ~~) :r.a"'fe d..~··.:'!. tt t.t:.;:ntio:n tc the ·:oo~;s1'bili1izr of the 

erlsten~e of attch ve.rinbJ.es. 

tu.rther fact o ... ~~r·ia11ee tn t•ega:t>d to tlle o:dct:ence 

·ot these tV!O variiJbl~e r..as bten ¢U:f'rlieC: by \\'orJ:.: on suest &lt~:r..aa 

done ,;V Mise He:fford at tJ:l.i!;' Ccl;t~e~ in 1931, 11. thou.gll this \-vork 

ft~' linlited. by 1 t .. t,.tre tc verv t,rit!'li nUl'1'lb~:rs of Elleep_. (tou':'), 

it is or ~ot :1 .)1\j) 

research 1n the fleece 

s 1 t b,,·th ~C'tinte the wa:t to s ine'thod of 

f th.G sheep and. throl¥t. scme light ·on. the 

~l'esenoe or t.WQ inde;pend~nt 1"~.otora ~t 

erchiteatUJ.'e of the tleece. 

rk it~. deterr.cl.ning th~ 

one of the sheep stud iea. was ~591 a tecy hai r:y an.:trn.a1 w1 t..ll 

m~chtJ.l~tion extending into t}la tfiet0rotricns_, dcspi te the. f'ijct that 

1 t e hOwed & ve~ d'3ep ~a p:Poi•:>n.£'!!d Valley chec..\t, \~at thia eh.~c!dng 

f'Ot-ef) was Of .im.'Portanc~ 6<\rly in the El.rl--ay 1~ eY.\.denc~d by tbe f'a'!t 

that laTgo ended,f.ine Si~es were ·r(.)un • That the eh~ek was 

et:recti ve O'!te~ a oon~tderabl.e period. is e'V'id~nced 1:>~ the t>resenee 

of fin& Curly-t1:p fibres W! th a l~Si1gthy pre .... natal. :c~rl·c·l reg;J.oo .• 

.Also t'l:l~ fa~t ·.that the cb.eck VJ!ls o:t stifti(d.ont vj.~O·.rf~ to t:!Or.t>jiot?;t~ 

p~ye:nt mednlln tion in some Si .::~~l~s "1n(1 e ra>l;,:r C~,J.y-·bt:p ;til;> res 1 

despite the ff:\ct. that the w.cr011,r of tl'!.o ·n.rd .. "Jlii ... \ for rrtedulh1ti'?'!'. uas 

sut'f1c1en.t t~ ~z.tend moo •'C.l~tion tb.rou:;lton.t th.a v·l.i.'ly-:ti.p s~ricri 

t? the Hi-=tterotricl1c, ml;:tttotrts ·that ~h ~ Was a1mciT:!allY OGC7e_r:-(, . 

The other anima.la wort) hot exce:ptioncJ.., ~:neith~r arP.av ·or ~..edullation. 

Two wer-e Vnll~:v ~ one medt1.l1Cl t ed, one fil'te, wh.ile tlw r .t'!!i!ti.'.ilii1.g f'l~Y 

•ee. a R~vine Mld . .is described ns 'moderateiy h~ey' ~ 

In this work it war;; found thnt v t glwdo t1ci-c aBsooia ted 

with pre-Ct1.rl;v-t1!} fibre ~oll1oles c.n~i many Cllt'l~f-.tip follicle~ 

btrt were never associated: with 1"o111cles co..""lti.a.i:ng Jtistorotr.:tcha. 

tn. e et~lo f'J.'om the back :pos;t tion of t~e9J) R59 1 however, many 

ohackett Ot'trlY"-tip t>ibres. a~. these the f'ineat• ~:1 the~ lacked sweat 

glandS' altogether or had tmaat glru:lds whioh wer-e noticeably Gma.ll 
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at about teJ}. weeko. It thus appears, as Dry points \OUt ( 19), that 
, 

the prc; ... na tal check oan :l.nhibi t end. limit t.he growth of sweat glands. 

Tbtts ~ althoUgh the birth check i11 tb,is anirmJ. has been au.:f.ficient 

to cf:\use a d~crense in size and even occassi¢n a. co~lete loss 

t: sweat gla1x1s., it ucted··()n a. sUbstrate that had su.:f':ric.:tc.nt 

potent1al1 tief! to cau.se ·the curly-tip i'ibrcs to be dofin1·iiel;, 

heaVily rriodullated. It ·is nota.ple ~·t thore . ls u mj;J.ete leek 

,f ,preei:pi in this al"'~'ay .-

~'l.J.c fa.ilnro Of ··t:t-.J.;; &l?..iJ:raJ. to 1~ali~€ its poten'iiie.lit1_es 

1a even claill~I"· than tl"lP. above would indicate wl.en the other arrays 

are dese+-ibed• in that it. is appaTent that although the pre-na. tal 

check nus been insu:f£1cient ·to caUSQ 'Lhe loss of tho ~mcnt ~lr!ndS 1 

the array-s are by .no mer:t:t1o ns heavily Q?.ed"tlllated as that of E. 59 • 

Fm•·Ule l' work tt."1.a t liltt.- . VQ n. l1ea,:r!i~ Oll th~ COlt C\!);.) ~iOn 

or the cxiste:ri.ce of at least t\to st~,pai"t~te acl £(p;fJill'elitl:v c.ti.s~inot 

1nde).;et~uent variables is au::;pliod. by 1~uc1~lj. ( 24) who found that 

el'ilat:lon o'Z portibnu of l'lif·tcr<:'.r"t' rm.i!r:.r~ls, a.}/;poren:L~l~r oim:llo.:r 1n 

··-:<tent n.t"'ld t:r1pa ~ I!l()dullatio::l. aave diff'eren·t resi>o.nses 1h .the 

rnedullu tion .o:t: the Pegon<:::&."C. "i;(;d t :i.q:rcc. 'l1lese :rcz:poneer.; va1~1ed 

\Vithin. es well v.o between, sh~e:p. These results led. him t.O con• 

clt¥Le thnt1 11b:; llu.llille; out i'i1Jr¢s m1 csUI"O?ti<>n of the drive to-

waro.i! h~:iriness mn.y be cbtaine-1 trQm the fii:teun:ta tu i.n the 

recer..ora"tet\ fi1n'es ". He t12er6fo::c uj?}.?t30~S to th:h::.k tha r.e check-

ing .f.'or-cc can cfi'~Sct. ~ihe t'!ctdti.llet~icn of tha a:n.imal throl,_zhot:.t. life . 

T"na pros and ccnp or th1 B tv.lll not be dincu.oGed. here aru:\. it is 

conside!~eo.. auf'f'iciont to note thu-t Rudell, :i..n a.tteltJ.)tint; to e:w:.plore 

d.if'ferenc.:ea between shoo:p in ·~lw b::~sic ~'lation onmich the 
o.beck acts, neceosur!ly uistL"lguiehcd bett'ieer!. the t\'!O f'orcea. It 

:i.s ol' nott~ t.ha;:, Rlldc.:ll 's t.!hcck a:,ppcar-s i;o be ro tl~e!" f! <'lif!'ere!l 

·type of c 04l(.~ept ·to tlw. t a:tccusscd he~:·a but t he idea of the b o.so 

np:pear~ to be a1J1rllar ul"ilh.ou.gh apparently limited to Ourly ... tip 

uedulla tion. 

It is thel"'ei'oro 1;robablo that tl1e c;dstc.nc~ ot at least 

two :l.u~.enondont basic fac·bors ill the t:".reh1tectv.re 0£' 'the fleece is 

n fact. L"t view of this ·it in of' i!ltel"~Et to speculate t-11.-"lt t.he 
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basio cauaes of these two indpendent forces m8l' hinge on. the. 

factor in development which is alzoeaey known to pJ.ay a part in the 

;pre•natal check, that 1s, variations in follicula~ concentration. 

... The· ex.planat1on is that the baeie potentialities are due to the 

initial concentration of tlle prim8.cy follicles while the cheek has, 

of course, been Shown b~ Galpin (22) to be due to variations in 

later follicular development. 

Thus to sun up, it is manifest that there are at least 

two apparentl~ independent tactqrs at v~rk in detennining the 

arclli tecture ot the fleece. Thus the array and. array type Vlhich 

the animal eXhibits is due to an interaction between these variables• 

.,., 
.. 

.. 

• 

' 

• 

• 

The possibil1 ties of separating these "'ariables has been briefly 

discussed and the conclusion is that even such methOds as are at 

present available, present a large field for research, a field 

which 1 t is of the utmost importance to explore !n the. t it is a 

further step towards the elucidation of the working of the genes. 

At present our ltnowlec:lge is so Sketcb;r that it is 

difficult to speculate a.nd impossible to dogma.tiae. However, it 

doee appear that the toughest type of Plateau Array can be the 

x-esult of either (assuming onlu two major f'actol?B are at work), a. 

ve~ heavy potentiality and perhaps a variable but light check, 

or on the other hand what may be termed an average potential! ty 

with a. lack of pre-natal check. 

---

1 
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S U tt M A :R Y. 
ac::;:::::::;::;;:!::::::=== 

1. IU1 endeavour 1s tJ?,ade by the stu.d;r or t'be Pleteajl Arrfi:3' to 

throw ·ac:me 11eht lcm the physiology ot develOpnent of the 

fleece. The theory is advanced. that ~ ind.epe!in4ently 

variable forces, c a.lled the base and t.he. check, &rEf suffic­

ient to cause W.riations between and within arra;vs. 

2. 'l'be. facts of shedding in relation ~o array end. array type 

a~e briefly reviewed. 

3. M ex:plana tiQll. of the ap:p1.1rent a:nomalie~ in tl\~ ~hedding 

situation between Saddle and l?la teau Arr~ ~~e explained. 

on the tttwo. variableu theory. 

4. '!'be variations in Sheddina- ~thin .those ·arrays classed as 

lfeak Plateau arrays a.re d1scu.ascQ. and eXJ?lained on the 

independently tariab~¢ base and check theory, 

5• Ravine type Plateau Arr93s are figUred and discussed. 

Thelr development is explained on the variable base and 

6he ck tl'l.eo ry. 

6. · Evidence is presented ~ show ·t:4at the check mt:cy" vs:ey in 

time of onset as well as in length and in tfilisi ~. 

7. Sheclding in relation to fibre· a1ze is disc U.S sed and the . -

fact that fibres persist in Plateau \vhich would be su:f:f'icient-

ly robust to lte shed if they o§¢urred ill. oth,~r arra~ is 

exz,iained '~ the variable 'base and check theory • 

8. From a discp.sa1on Of: Balo•h~r $1z(l in relation to 'EJ.i!ray 

it appears t.'l¥lt there.' ;is little grQWl4 for the .assUJD.ption 

& of: the existence of a eighificant intrinsic difference in 

the basic potential! ties betw~en Plateau and Saddle Arrays. 

• 

• 

9. From a study of Halo•hair siz~ in rel~ tion to toughness in 

the r la teau Array series it is' concluded that if Halo-hair 

. robustness is a guide to the potentialities. of the animal 

then the necessary corollary is that there are \'T.l.de di:f':fer­

enc~s in the intensity of the pre-natal check. 
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10. The influence ot the pre•na.tal environment on Halo-hair 

si:z:e is d1tscussed. It is concluded that Halo-hairs do 

not appear to be a reliable guide to tne potentialities 

ot the sheep for fibre growth! 

11. :Qud.all's epilation work is di&cussed and it is pointed 

175. 

out that he distinguished between the basic potm tiali ties 

tor Oll.rly•tip fibres and the cheek. 

12. tliss Hetflord'e worlt ·on sweat glands is discussed and it 

is eonol uded that the results may be explained by the 

base and cheek e~planat1on. 

11. The mode of woriting ot the basic potential! ties is 

specula ted upon in tenns of developmental follicular 

density. 

14. The ~portanae of the two variable forces h3,pothes1s in 

relation to tbe Plateau Array is brieflY reviewed. 

-...... -.. ~ 

' 
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IN•P.AR.ALLELIStJ IN Tim PLATEAU ARRAY. 
•=====~;===================~====: 

Dry, in his unpublished paper on the Fibre type Art!ays 

ot the New .Zealand ROm.ney lamb, first put for'tvard the idea of 

In-:paralleliSJn. to explain anomalous fibres which oo curred in 

some of the !ion-Plateau Arrays which he studied. He suggested that 

In-parallelisn might;' be eXplained by local follicular concentra­

tions in the skin. ne quotes examples 1n Non-Plateau Arrays to 

Showtha.t In-parallel~-~ :1:~ a real phenomenon and he uses this 

concept to explain the All-In AJ.>~~y. 

In earlier sections ()f this thesis the -In-Parallel cd>n­

cept has been used to explain many anomalous cases in the Plateau 

Arrf):y. This is particularly t.he case !n the section on Tou@.ness 

(page 1 26) whe ~ exaznx>le s of 1 ts occurrence were. given.- However, 

In-:Pa:rallelism ha,s only 'been. resorted to wh~:n ~· .~le e:q>lo.nation 

is inadequate end it is lliY belief 'that In•:parallelism in the 

Plateau At:ray 1s as much a fagt as;, in tP,e N'9n-Platea\t "'Arrays,. and . . . . 

that D:ey's statement for thes·e latter Arrays that ''!n-Parallel1Sn'l 

is t1 real phenQn1enon11 
• de~~hi tely ~ppl_~_ijs to th¢: Pla te:au Arrtf.y. 

In the study of :rn-paJ:>allelism ·i,n ·t4.e ;P~atea.u Arra;, it 

ia soon apparent 'that there' are wide v~r1$.t~ofis. between arra..vs in 

the number of t'ibres whieh must be regaroed as ~n-p~rallel.. Tl'..is 

is cleax• frotn the following arrays where· those fibres ctbnsidered 

to .be. In-parallel are ~derlined. 

Shee:p n: .n. s.s.A. s.s.A- S.S.B. lli,l<.les II,T,C.T, ~ lU_s·t,. 

595 27 '2 0 .1 0 51 200 190 -
750. 23 8 0 2 1 52 233 --- -
1'2..19 25 2 2 .! 0 25 156 186 

76.5 56 26 16 •J6 !1 138 182 .349 -
~e ·array. of sheep 76.·5 does not ~pr:car to differ L1 

.. 
numbe:r·s in the :px·e-curly-ti:p fibre tY)?es from the usual wcalc 

Plateau Array 1ri which the In-parallel cot1cept ·is not evoked. 

Ju1 exam.ple o1.. such an array is. : ... 

Sll§_ei>_~ H.H? s.s.A. s.s.A- s.s.n, s ~ H,T.C,T. c.T. 

1278 VI! 17 1~. 3 24 5 0 423 
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The differences between these arrays is ~n fibre tYJ?e 

aseoe1et1on.a~ In the In-parallel arrays: there 1$ a close relation-

. shi;p 'bGtv.re~n the Stt:per-sickle A• and' the· Haicy-tip..Cu:rly•tip fibres. 

!n thf)se latter non Ha!ry;.o.ti~~?-t:l.:t-tip f~l>res are found, as for 

ex~le Sheep 1278. 

It is therefore necessary to consider ~he army gf sheep 

(6.-5 in detai~ so that ~t m.a;r be shown that despite the fact that 

althou.a~ 1t apiSars to be a n.o~ :we~ Plateau it 18 in ~~1ty a 

Tot:Ch Plt-.tea.,, A1 .. ras:y ·w:t th large n.umher!J 9t su-per-sickle B and. a few 

Sickle :fibres, !n•:parallel. 

Array of She~p 76.5 Vl! Plateau 
Halo-hairs 

tat~ ~~ typical Of Tough· Plateau 

NefJ.r ftu.per-sickle A 

flu:per4"sio:tr •. l~ A 

Shorte~ than H.T,O.T. and Halo-hairs 

SUpe1,.-sickle Ai. 

Va~~able 1n length 

Super-sickle .B 

Similar length tq H.T.Q.T. and s.s.A {long) 

Si~e Fibres, 

S1Ia1lar in l~eth to s.s.n .. 
H. T ~c. T. re(3embl.i~1e s • s. A- (very coarse) 

H.T.C.T. near s.s.B. and Slekle Fibres and post-natal 

portion simile. Pre•ttE~.tRl portion not long 

fl.T.O.T. No~ tyPe 

Curly-tip fibres 

Ohalky 

Very t~~ ·medullated 

Total c. T• and n •. T.o·.'l;! • 

* Note: these fibres are regal'ded as In-parallel. 

52 

4 

26 

16 

16• -
4• 

.32 

28 

78 

33 
1h9 

320 

Thus in this ar1~ there is a close association between 

the super-sickle A.:- and the I!.T.c. T. tfbreE• The H$1ry-tlp-Curly­

t1p fibres, w]11clt r>esemble tha, Super-s1clde/fibres, only resemble 

them in neclt medu.lla tion and tend to have a shorter pre-natal 

region and a lack of association w1 th the Sickle tip. They have, 
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therefore, probably developed after those Ha1ry-tip-curly•t1p 

fibres which closely ,resemble the Su:per-sickle A- fibres in tip 

;f'o:rm as well as in. other macroscopic feature a.. However, it might 

be expeeted that some Super~,sickl~ l3 fib:res me.y come before the 

Sllpet>-aiclr..le A• fib1-.e~ , in the ~pre tn>e series and the:J:tetore be 

regard.e4 as being In-.parallel. Tha :fibre t y_pe order in this array 

1El therefore ¢onaidered to be· :-

_t()lltth 'I?} a tean A:rrau., 

Halo-hairs. 

Su,Per-s..tekie A• 

~n-l2P:l,'A].;.Lel .fJ.:t?. r e .. s.~ ... 

Super•sickle ·B fibres. 

Sickle fibres. 

Hairt~tip-curly•tip f~bres li.hiCh resemble s.s.B. 

Ha1ry-ti.P-OUZ:.ly-tip fibres res~b;ting Super-sickle. A-r 

Ha1ry•t1P-C~ly-t1p fibtacs resembling Su.per-s1<'..kle B. 

Ha1r;r-ti:P...CUrly ... tip :f'ibttes, nonnal type. 

cut\ly--tip f'i bt-es • 

IU~:~terotrioba. 

1 th our l>resen t knowledge of the forces of the 

pre•nata'l check these In•parallel fibres must be regarded as due 

to 'V"e.~ia tiO!l..S in lJ'r&."-na tal fibre density unless 1 t is assumed that 

different tollicles have dift'~rent reactions to a similar checking 

f'otrce,. S\toh an asaJ]mption in the light o'f the work of Galpin (22) 

workill!on the ROl"llriey and de M~ijere (18) on otber. mammals appears 

to be untenable for follicles beginniilg their developqaent at the 

same t • 
The effects •~ In-para:Llelism nttght -be ~at;;sified into 

tw-o types. These are Peall.y. ~xtr~mes of the one effect and fire :-

<•> ViJrY restf.1icted, perhaps orily one fibre per .500 being 

In-parallel. 

(b) A considerable number of fibres effected. 

The former !involves the s~pos1tion _that individual 

follicle sf because of ~ unusual position ~-il. the alq:n or perhaps 

due to· sane accident of develoWl¢nt1. have come to exhibit a check 

ot an intensity whicJl _1~ considerably greater than that of ·the 

D\ other fibres in the array. This check might v;h~t may be termed 
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a oheck o:f 'valley' · ·l.ntensi ty and on tllis au:pposi tion we are indeed 

actuell;y thinking t:.le.t on occasion EL' Valley JU:ray 1a l:l.ntl:~ed to 

onl;r one fibre. in a sample o:e pel~aps 200 Ourl7-·fi1p fibres. ~is 

line of thoueht oou.ld well be extenQ.~d to groups of fibres. ao 

that we picture the array varying between adjacent groups . The 

:I"e.sult would then be a fine mosaic ot arrays. tn this way n 

satisfying e.xplEU'llltlon is given of ~he All-In Arrey. lt is not, 

v( it will be observed, two se:parate depressiofi WhiCh at'e being 

postulated, but merely local variations j.n the pre-natal ohe.Qk. 

A:n example ot such an array is that of. aheep 59.5 quoted above. 

ln the second type of Irt·~a~allelisn suggested as being 

due to the type of check which is not dissimila~ to that which is 

:reaponsible for differences between arra.:re. but on a ·somewhat · lowe~ 

plane , large numbers of !n•parallel fibres ax•e f6Wld" In this 

¢aee it is postulated that these :tibres Bl'e the result of a weak 

•-....vine • or pexoha;ps a 'valley' type check which is superimposed on 

the Plateau A;rr&y ei1eck. In this ·~atter ty:pe it would. be ex;peot~ 

that the checking ~f'fect would be extended. into the Ourly-tip 

sel"ies and would thus give rise to high gt>ade cheeked C-..u:-ly•t1p 

fibres which woUld be expected to grade in to peak Ourly-tiper ns 

the check diminishad,. I:f the basic potentialities we1•e ot a. high 

rdel.. as they \vould be in Jllal'l.Y potentially Tough l?lEJ. teau J\rra.ys 

IIDd if the check does not extend f'ar into the Curly-tip series 

then the ftf?ea.k"' Ourly•tip fibres may come to. clt>aely resemble the 

Halo-r.tldrs and super-sickle A and A• fibres. 

Such arrays are scal:'ce and no auch array has been fo-und. 

at the back position. »t example ot sueJ:r tin array hs.$,. however, 

been found at the withers position of Sheep 54/'9 VIl No apprec­

iAble {.D)~ which Ms. the follQwing analy-sis • 

H.&. s. s~A. s,s.A- s.s.B. Sickles. Cl:t.C .. T. Peek C.T. 

- · chalk;r f'1ne -
a 6 ;,f 1 i 4 .34 27 ., 

.r1Note: (D) means a decreeoe· r.tn Halo-hair abtL"ld&"'lce at tha vii thers 

pOsition when. C011%J?ared With the st~ndard back position. 

The ab"O.ve eru.aple ~vas : not ·cttl•pletely ~alysed but was a 

large sample. 1l'hi$. ·· array has v.ery de:!'ini te Valley characteristics 
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but there are insufficient Sickle-fibres for it. to be elaasi:f'ied 

as such. It is therefore regarded as a weak Plateau closely 

associ a ted with Valley and as such the Sickle :tJ'bres are regarded 

as In-parallel. In this :particular array the checked Curly-tip 

fibres are too nunifrous for the Peak Curly .... tip fibres to resemble 

the larger pre-cur1~-t1p fibres~ 

Bote :- ~ compared ~~ the pre-curly-t~p p9pulat1on the 

Sickle•f1bree are too numerous fo~ a Plateau Array but 

in relation to the Curly-tip population these Sickle 

fibres _are quite sc14rce. The reason tor the low pre­

CUl .. ly-t1p counts is considered to, be due to lose pre­

vious. 1!6 ;§~ling., In this ~pie (November) two ()f 

the Halo-hairs and. five of th~ SUper-sickle A .fibres 

are shed. 

-----.--.---~-........... _._.., ... __ 

8 U M U A R Y. 
=-------------

_____ ..,..........,_ ___ _ 

1. Dey~s Qbs~r'Vationa on II.t. ... p&i:~leli$21 i :L Hon-:?.J.a·t,eau Ar're.ys 

re bric?lJ discusstid. 

2. EXamples· of In•:r;>arallel~~, i1l l';Lateau. Arr'S:YS ~e given and 

discussed. 

3. ,~t 1s suegested. tha.t In-paral.lel1sm may be due to a loeal.o. 

ised pre-n~tal check • 

===;:::::::;:== 
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THE GENETICS OF THE N•TYPE COAT AND HORUS. 
=~~===========·========:::===:;:=~=~~=====e:::::== 

I:h'"TRODUCTI mr, 
The inheritance of the n-t~ coat lUis been the subject 

ot breeding exper1inents at Aiaseey Agricultural College by Dr. F.,W,. 

Dey. This work has shown that the coat type of the original ram 

(sheep N.30S) was inherited as a single dominant factor. The 

evidence that Dry was able to ;present froln such a clumsy experiment­

al animal is uniquely collclusive and almOst pel"f'ect 1 : 1 rati.>s 

were obtained With both sons and grandsons of the N-type ram in 

backcrooses. ·Thus 1n ll.is unpublished report on "Recent Research 

1n Kemp" he quotes the results tran breeding· experiments with the 

original N•tp:pe ram, N.303 as :• 

39 N•type : 42 Non-N•type • 

IJ.Tflis mu.et be regtlrded as a def'in1 te 1 : 1 ratio. 

However, acme of' the resUlts ()btl;lined .from Dey's early­

experiments tend to be indefinite, due to the fact that the 

:presence of a simple llendel1an f'actor was not realised, and for 

this reason back crosses. wore only d<>ne incidently, as in an en­

deavour to Show tne existence of the poetulated multifactorial 

situation the bl-eeding programme waa to mate Many Hnlo--hair animals 

on M~. 

Dry tabulates these early reaul te thus : 

~ Xt IV. III. II. I. Av. Grade. - - - -
u42 non-N-type lambs 1 2 8 8 17 6 2.67 

"Parente of above lambs 2 6 10 .3 16 15 2.81 

ttparents of 38 N•t;r.pe end 

"near-N-type lambs. (lambs 3 7 12 2 7 8 3. 31 

ugrade VI and VI! 

He notes the impor'tant fact that "the parents of the 

non-N-ty:pe lambs average not lower in Halo•ha1r grade than their 

lambsn and thus suggests that the genetic eause o:f' the N-type or 

-l 
I 
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near-N•type, as dis tine t fran the Not•N•type has played no part in 

detennining the abne,;an.ce of Halo-hairs of the Not-N•type lambs. 

In further experiments With N-type descendants of the 

original ram more evidence wai:J obttdned, resulting in a totnl of 

121 lambs dividtd into the proportions of 62 and 59. The details 
I 

of these results are given below as they demonstrate the lack of 

intennediates between . the high and the J.ow Ho.lo-hair gmdings. 

Thua :-

1\f and nea:r N•tY:Pe. 

VI! VI. 

4 14 

Not N-type" 

V. IV. !II. II. I. 

3 10 11 as 1o 

From this the distinction is not absolutely complete 

as .3 grade V animals appear. However, these three animals appeared 

-in the Original N.303 mating and. two of these had detini tely high 

grade dame while the remaining animal had a lo ade dam. This 

latter is eontinU.Ol1S with the hi(',h, b'Ltt is diseont1nuous w1 tn the 

l.ov1 grades due to a lac,k of Grades IV 8%ld III in the experimental 

mating in which it appeared. (See ,Page .21s:ror a more complete 

discussion of this animal). The significance that may- be attached 

to this break 1n continuity between Grades will be app~ent later 

(!)g. 2 18 ) . 

Also, Dry obtained virtuall~ a 3 : 1 ratio when matins 

N•tppe rams with N-ty:pe ewes. Thus he was able to conclude that 

the N factor aets as a sinale dominant factor. 

a'}\e E?Q?re§sion Of the N-factor, 

This has been· treated quite tully in a previous section 

and 1 t is suff'ie1ent to note here that the N-f'actor is capable of' 

a .slight variation in al'ray expression, a variation which appears 

to parallel the expression of' thQ. Halo-hair gradings treated above. 

Thus it is possible for the n-:f'actor to give rise to a Grade VI 

Saddle Array. Evidence for thia contention is forthcoming from the 

ratios quoted above, where thet-e is a distinct break in the con­

tinuity of Halo-hair grading in that Grade V is vi~tuall;v absent. 

I t is notable that Grade VI HaJ.o ... hai!' abundance iA generally 

\J 
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associated w1 th e. Saddle or perhaps a weak Plateau Array on the 

standard back position• 

Similar variations are found in the reoessive ot the 

N"'*ty:pe. These are in 1-Ialo•hair Grading_. ~ :t to IV, together 

with wide variation& 1n array, Despi tt) the fact that Leslie (35) 

has shown that pre-.natai environment 1s not unimportant, there 

are definite grounds tor believing that this variation is largely 

due to aenetic factors not individually recognised. Ho•ever, due 

to the fact tha:t Dry found. that the N-factor does not influence 

Halo .... hair grading 1n.1lle recessive cond.i tion, the pros and cons of 

nature versus nurt~ in relation to variations in Halo-hair grade 

and array e.re not treated b.ere for these recessive t;v.pes. 

HORNS_. ,. ~ 

~ 

A feature which is often associated with the N~tactor 

is the preaence ot noms. These are outstandingly large 1n rams 

and were well developed 1n the original :ram, N.303. This associat­

ion leod to the belief that horns were a further expreesioh of the 

genotype responsible for his coat. II~wever, Dry (41) has been 

able to produc$ crossover&• that is Non.o.N•tn>e 8111mals with horns 

and therefore concluded that the e~nee were merely linked. 

The fact that linkage does occur is importB.~."'lt in the 

study of the genetics of the N-condition; because tne gene for 

horns can be used ae a "marker", 'When it is suspected that the 

N-genotype has not come to complete phenotypic e~ression. Admit­

tedly the occurrence of crossovers must not be neglected but 1 t is 

considet;ed that the crossover value is su:ffic1ently small not 

eex-iousl~ to affect th1.s important use of the horned gene, ~e 

phenotY!)io ex:pression of the horned genotype 1s subject to so.me 

complieat~ons and . it ia,therefore,considered necessary to s~~~Y 

the genetics of the horned condition before treating the genetics 

of the N type. 
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T1ijlj I:NHERIT.i\NCE OF HOlmS, 

~ ' 
Homs. in s'heep as :f.:n other animals are a most noticeable 

-~ 

feature and as such have received attention from geneticists. 

The tact that Polled and Horned. ~·~ t-egarded as breed characters " 

has miid& them 1nr:Portant coniJiderations. :tn selection• This selectiox 

has made available animals which a:re v1rtuall;r homozygou·s fot- the 

polled or hor.ned condition. 

Epenotypie ~res~1gn. 

The inheritance of hornedness has not, .® close in-. 

spection, . proved to be as s:tmple as 1 t would appear in the light 

of the :t.nheri tance of hOrns 1n cattle animals. Thus Wood ( 42) 

is quoted by Landauer (43) as noti.ng that ttthe factor for horns 

may fail to cane to ccm.plete expression", Wood's evidence f'or 

this is that in breeding eXperiments he f'OWld. F1 ewes developing 

sours at two or ·tl'u:ee years of age.. FUrther, he found rams 1n which 

sours appeared. These a~s when regarded as hOmed enabled him 

to obtain almost perfect. ;1Jat1os.· Landauer (4.3) himself notes that 

considerable variation in horn aize occurs in the Merino~ both 

'bet"Ween and within sexes. Further, Arlcell (44.) trom bre•edinfr \'l>rk 

based on crosoos between the Merino and a ., hornless breed, concluded 

that• what he termed knobs, that is, apparently hard hor.ny structure 

but not true horns, are ~!ie: ex:pression Of homozygos1 t:v. while 

"'scUI"s•• ax-e th& :phenotype of heterozygosity in, the ewe. 

Similar variations 1n ,phenotyp1c eXpression are noted 

by- others• 1c.e. Russell (45 and Thilo (46). 

ln the N~type ewe the factor fgr horns (see later) appears 

to be almost cpm;pletely rece ss~:Ve to polled.i , with the' result that 

except ·in odd ewes which from their breeding ~;pear to be homozygouS.: 

onl~ one pre1'1ous to tbe 1938 season exhibits more than what ho.s beeJ 

termed ''buttonstt. In 1938 ,.mat1nga were made w 1 th the de:f'ini te 

object or obtaining homozygous. animals. ~ ·ehese matings scurs 

appeared 1n tour N-type ewe hogeeta, while one when 6 months old 

had 2 to 3 inch horns which were distinctly weeker than the horns 

found 1n the ram hoggets of a similar age. These animals have not 
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yet been tested for horuozygusi ty but as there is good reason to 

suppose that some at least of these are homozygoua it may well be 

that even in the homoz;rgous state the eXJ;>:r ession of the factor for 

ho~s is repressed in the ewes below the expression in the hebero-

zygous pheuoty_pe 1n the males . 

In relation to the -expression of' the t•actor tor horns 

in the 1~am all workers a :ppear to agree that castration has a ver:r 

distinct limiting effect on the phenotypic expression and there­

fore the progeny of breeding experiments have almor::~t invariably 

remained entire antil t~ presence or absence ~ horns is 

definite .. 

This lack of expression in castrated es presents a 

dj,stinct difficult--y with the p:r.esent material. The reason for 

this is that animal husbandry considerations have necessitated the 

castration o:r rams considered unnedeessacy for the experiments 

dealing with the elucidation of the N-factor. Such rams have 

conati tuted most of the recessive type ru imal's. This is particular-
. ' 

l:v so with crossover · recessive N-type arLimals with horns, as in• 

breeding experiments dealing with tne N-factor these have been 

avoided because their use would impair, or at least greatl:v com­

plicate the use of the f~ctor for horns as a marker for the N­

:f'actor. 

In the study of hOrns in the N-~~e animal variations 

are found in horn structure and even in classifying rams such 

terms as .,kllobs" and ttscursn have been necessar-.r. 

Thus :for a complete s tu.dy Of the inheritance Of hOrns 

it is essential that these variations in phenotypic expression 

should be recognised. At present in the breeding eXJ?eriments 

conducted at Massey Aericultural College the inheritance of hor.ns 

is merely a.n incidental feature ana.., although obse:rvations he.ve 

.,.1 

\ . 
\I 

\ 

been taken from t 1me to time during the life of the animal, these 

have not been sufficiently n\lmerous to form a complete record. 

Further, the actual records have tended to be colloquial expressions 

Which, while extrendy useful for a general eXJ)ression of ·~he 

eond1 tion of growth are not conside:r•ed to be sufficiently critical 

~ 
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:tor accurate work* It is felt that for a complete stUdy photo-­

graphic recorda should be made • 

liowever,, to facilitate reference a brief' descrip tion 

of the actual terms iised is considered necessary. These tenns 

are :!"" 

( 1) llaiey Wells • · 'l'hese are merel;r distinct holes in the 
,, "'• 

. ' ~ . ~ 

wool at the position where horns are found. These wells are 

tilled with heavy kemp which :l.sr often quite long. There is no 

sign ·Of wool 'in those t•wel.;tstt • despite the tact that ~'i.e remainder 

ot the head is heavily woolled. 

(2) Buttons -..,.... . These are usually associated with Hairy Wells. 

they are typically found 1n new born lambs \Thleh will develop horns._ 

Their 1mportancf3 1li this classification is their occurrence in 

lambs which are sane months old. l :n such lambs they may indicate 

tllo '1l:..~esc:lloe of the horned ge:tlOtY:Pe (Wood 42).... It is ooramon. for 

these lcJnbs to have fiair"tJ Wel-l~ ~ November eM to de·.relop· 13U.ttons 

'be:fo1~e M~~h. 

(.3) Scurs - ·These £u-•e hom:V: atructuros wbich can 'be 

slour):tE:d. of:f if rubbed O!> scl~atched:• Due to the fact tlw.t 'C·cmsider-

able vf.l.riat1oh can 'be found in t size or oeur-·s this classification 

:t .. s a· wide o.tw. Sar!e r{curn' eons±J~t merely of -~_:re;e cornified 

buttons, while ot)i~_r~r ~~e large and hcv~ llQen tound to tlcvelop 

into ·small dth.ough def'ini te horne 4 

(14.) tnob.s ~ These.: are ha~d h(Jro;: f!tructures ~hi'6h ::deve'JJop--. ' 

into d.ist'inct although w~~ hol"ns .~n the rtdul t. Yi.llobs· consti.tut.e 

rather a dif'ficul ty :J.n c1ass:t.:r:i.catlon in :th.S.t they appear in some 

aheep to be a qevelopnent of sc.~:t~~ while 1:q. oth~r~ they- may well 

be .deme.ged horns;. Evidence to '[)~ - :pl:'f:3S~Z)ted Utter leads to the 

conclusion that lf.ncrns ;e.r·e ~ a~ inc(1_,0f?,ti_g:Jl Q'f t~ hOrned e~mot~,... 

. . __ .. __ _ si~e bctt@~il lettbs 

ot similar aees, a1ld a1 .. e c laesi·tied as to .'length wd gsne-,ra.l 

strength, · Th~ .in ttl? .. ~Vi~. hog~~ the lv)rn~~ al t..lloUgh of' consider­

able 'l:eri.gth in March, . are weak, wnd would be easily broke:n·, whilo in­

manl' 1~ hoggets horns of s;!milar length are round· t ·o he exceedingly 

strong and capable of' vi:J.i;hstanding a conSiderable amount of "boxLYJ.gu 

/ } 
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Genetics. 

The inheritanc·e ot hgvns, as is noted. a'bovejl baa 

reeeiv~d the attent~?n Of numerous workers. 1bia wo~k · hao been 

consistent in that it is' 'shown that horns in sheep .e.J;>e. illhe:vi ted 

on a single f'aetor basis.. T.lle ·.actual e:x;pression. ·¢ the genotype 

has been shown to be sex influenced and this claesical work is 

included in textbooks a§, m'! example ~t sex 1ntluenoed 1nher1 tance. 

(Dabcock ru~ Clausen pg. 549). 

HoweveJ?, ill ~le stUdy of the inhe:ri tance of the horns 

associated. with ~he type coat' it 18 elear from ~1.e preceeding 

section the. t there '!fJB.'Y' be considerable variation in phenotypical 

ex.pression, 'l'his variation does not appear to be unassooiated 

with the genetics ot the coat e.nd although xnore types of variation \ 

are t>ecognised to-d.a;V' thful 'ih the past it is considered that the 

tdm;ple explanation o-r the text-..books may l'lot be a com,plete 

eXplanation of the inheritance of horns.as they occur in the 

experimental sheep at M~ssey Agricultural College.. !t is con­

sidered that the N•factor 1'tUcy' not be entirely pe.-ssive 1n res:peet 

to the eXJ)reseion of' the ·horned genotype . That the problem is not 

si.n:q>le is ~rtdent from the fact that various results have been 

obtained in ditfe~ent :tt-.type mating e. l?tlrther; the fact thnt the 

e:K:Plora.tion of ·~he horned eondi tion is not regarded as of primary 

1inpo1 .. tanee practical considerat1ons prevent breeding ex;perimehts 

confined to its elucidation. Thus it is tlat the material for the 

study of the inlu~ritance of horns in these sheep suffers trom some 

distinct disadvantages. 

In a previous seotion it is mentioned that Dey obtained 

crossovers between the genotype for the horned condition abd the 

genotype tor the U4type coat. Sueh crossovers are :-· 

~am 1221· IY' ..o.. 'By 852 VI! I E.~. Grade I ewe 

(big horns) {big horns) (polled)-

Ram 64. 5 !I low - By 1084 VI! I Ex ewe X.1~59 

( Gltlall horns) (b1g horns) (polled) 

J 
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oth Si!'e 852 ~d 1084 obtained numbers of VI! homed 

rama and lotv grade polled :r-ams. However, man;v" of these polled 

animals had soft ecurs, buttons or hairy well~: Thus vii th close 

obser"Vation of the totai experimental results, together w1 th. the 

fact that sheep 64.5 had only small horns at approximatf!3' 6 months 

of age thi:j; crossover is not as definite as colll_d be desired. In 

relation to rem 1221 it ts important to note that this anicul is 

a definite Grade IV nn1mal and is therefore not sharply contrasted. 

T.b.ese objections appear for most crossover& of this 

type. A further e.r..em;Ple is thet of sheep 1297 III with i,. inch 

sours at. ·ap:pl."'O~Il!~.d;elY" 6 mor1tl~ 1ot age. ~his animal appeared in 

n bscko:r. .. oss :f'rCI!l Sire ·904 vz: which ~a,uited. in a ratio of 14 

Grade VI and VI!: to 15 G~de l, II eild. . ~!~ -~ · ~J.i,(?h Qf courne, is 

a :pev.r~¢t '1 t 1 rat1C.. T)le horned l~£mita ·ot this backcross are :-

Grade VI! rams with definite horns at lenst 2 in. lone at 6 mths. 5 

Grade VI and VI!. ewes polled a.t 6 months 6 

\ 

" 

• Grade Vl and VI! ewes w1 th hairy wells at 6 months __2._ 

• 

Total hie:h grade illn1mals of both sexe"B -1!L 
Low Grade (I, XI, and III) rams \ll.d. th distinct sours Ck in.) 

at 6 months. 1 

;Low grade rams with small sours at 6 months 2 

tow grade ewes 'With snall scurs at 6 months 0 

Low grade eweiJ With hai cy if.el1s 1 

Low grade com.p~etely polled rams 2 

Low grade o~lete~y polle~ ewes __§_ 

Total recessive ty:pe animals (Gra.1.es I, II and III) 14 

Note1 One lamb died s.t birth bt\t was nevertheless graded for 

Halo-hair abundance. 

Thus it appears th1;1t this type of crossover has distinct 

disadvantages and 1 t is considered worth while to explore the 

• s1 tuation 1n other types Of crossovers. lf' crossovers occur at all 

they should occur 1n both directions and it should be :possible to 

obtain l>Olled . ..on~N~tY,Pe ani..111als. 

Rrun 1279 VI! ~ 1084 VI! 

such an. anim:U. is ·:­

/ Ex. ewe 698 I. 



.. 

• 

'4 

• 

• 

• 

189 • 

This sheep l:'..as ~ typical N-tY.Pe coat. lt was classified 

some months after birth as having slight sours .and as a two-tooth 

taese ffslight scuratt could stil~ be found., V'lhen canpared with the 

nsu.a.l I'l•type for ho!'lis 'riiid! noting the t'act that it ap~ared to 

be a perfectly complete ram although not used for breeding, it 

xnust be regarded ~s a ci•ossover1 tha·c is,. a pol.led N-type animal. 

It is not~'Ple that in this case early scu.rs nlUSt be regaroed as 

merel;t fortU1:t1ious and not as indications of the ;presence of the 

ractor for horns.,., This is particularly siglll..ficant in rel·ation to 

the p!'e'tliou.aly mentioned. fact that low grade rents tb sours were 

not uncommon in the pDOgeny of 1084. In this respect it is notable 

that sheep 64.5 1 the ;pr>eviously quoted example ot' ct"'oos1ng &v'et't 

thotlgh having s~urs not unlike those C?f sheep 1279, dGveloped 
1 ' 

definite horns.. The. 'itlplications of this i'axt will be t;t•ee.ted 

motte f\Uly later end it is, t heret ora, considered Etllff1e1ent to 

note that scura cannot alwnys be regarded ao 1ndicati6ns of the 

pl~esence Of the horned genot;v:pe. 

t "l.i is ·the1-.e:f'ore clear that t he gene t ics Qf h()ri.ls l'!lily not 

be as $iruple as DI'Y supposed. llowever, d.espite tllia -,~(j1e ·: f act 

rema1na Ulat ct .. ossing i)veJ:t does t~e :Pince and thus it is probable ., ·- - ' . . ·' 

that tb.e inheritance of bprns i.li. thE} Romney ia basically sinwle. 

Dry:. from breeding :resul te quoted below, tentat;t:vely concluded 

that,"horne depend. W>tb :a, ·~· ~singl~ sex in.fl'~.ileed f'acto~, dcminant 

· 1)1 the male, ~~ces$ive. ~n ·rme :female, and. that the N a.iid 1l factors , 
are·linked.~ 

This conclusion wa.s based on the following unp6b1ished 

·re$ults :; 

••n-t~'l>e or Near--~i..;;t~'Fe, Horned 1S lT•type, tiornJ.ess 2. 

nNot.;N•type, IIomless 17 Not-N·t~e Horned 2 

Thus neglecting @ eroasotre!'s, Which appear to oceut:> in 

about -1" i n 10 rna tings, he obtained a :t>atio of 18 : 1:7, a perfect 

1 1 '1' '·t'atio• urtber, the i'tu}'t tlmt the t\To t ypes of crossovers 

a~~e equ.al i ?i numbei' 1~· a t ~~~s·~ sig.c~_fican~ly in favour of' the 

above ooncJ .. usi on:. 

The ma"ifi conaider•ation that :Pl''<nrents the unqualified 

adoption of the abbve conclusion ia the fact that scurs; regarded I 
J 
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as an expression of the f ·actor H by over~eas workers, due to their 

eff'eot on the ratios obtained in breed:ing experiments~ appear to 

be a. compliont1on 1n the Gene:t~qs of horns, in the N•t"-Pe Romney • 

~-~ the factol' tor hor.n.S ,1rt the Romney is regarded as similar to 

that 1n sheep stu.d:t.ed ~s~W.h¢re~ then i:.t must be· assumed that the 

H faoto:r: may ·tail to qtirae. t_o ~:t:):jression suff1oientl:v to cause the 

:ren to erovt sours. anc1 not horns. 

The ~Oiitvlien,tions clriaing out of sours have been anticiP-... ' 

ated ~eviously 1n ,describing the scurG in $beep 1279 VI! • \Vhich 

was discussed as e.n ~le maorossov~_r* A further factor of 

i~ort~ee is that sours are extremely com."1l0l'l in eome bac.kcresse a 

using a hea'V'ily hOrned N-type ram. :Both ~~se conside:r:·ations are 

closely associated with the :f'u.Ilther tncrt that in low Halo-heir 

grade ~or.ned ~~mals the factor t~r horns a2peers to cane to r-elat-., 

1 ve~y ~can:r;>lete expr¢,9sio~ t'[l¥3ri c~?-rhd \Vi th its phe...'l"!.otypic 

appee.ran¢e in the :tt-t~e (Ulima_~_s. 

Tb.at the e%!)rest1on or· th¢ Horned. factor is ee.x-inf'luenced 

the:;:-e. is little <:l¢i~t. ;Dey (unpublisfujd :paper) in concluding this 

1e the case quotes his evidence as "two n-t~e Hornl¢-ss eT:. es sired 

by an N~ty.pe Rot .. ned :r £mi each ha_<l ~· ram .iamb 'Qy tt none-rf-type Horn-, . 

l$ss ram. Th,~se ram lambs wero "Qoth n~t~e a :1d. homea.,.tt Tl'lis 

suggeet.s that the :factor U-~t1r rev·ie'W' is identical w1 th t~at 

studied overseas... Whe~er the· development ¢1' this horned fa~'l;or . 
is prevented by bastration, as ia the factor studied. by overseas 

orkers·1. is unknown. However,, attention has been confined. to male 

animais which, it not actW'llly ll'l?ted, lllllst be ;regar·d~d as . ijexual~y 

normal by the. :Presence of other characters:. 

In relation to the eff'ect ot the preser.ce of the N-factor 

'i,n the phenot;?':pe of the factor H, the follo'f!irl..g breed.ina results 

are 1mporte.nt • 

"The proge~v and pe~gree of Sire 1016 (}ra4e V Valley. 

This I.Uliri.iA1. is regarded as not carrying the !t~tactor, while ex­

h1b1 ting high 1lalo--M.i.r abl.m.<¥,uice.. J;t is also closely related to 

the N~t¥-Pe animals. :and. is descended from a horned l 1am'' r7ho received 

his. horns ftom his sir~·.. Thus .it is that 1 016 has a ped.ilJree for 
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tho factor if".which 18 not associated vJith the N-tact.oi'i. Unfortun­

ately the fsetor for ' horns was not explored in this strain by 

b:reeding £m(1 the sir¢ 9F 735 . was dead before the N-facto:r was 

recognised. and. the in)liortance o1• horns: ·iih.erefore t-u:l.s not even - - . __ r· -

gU.escsd. 'l.'l'lllS it is that no real bao)!:crosses \7ere done With this 

sire and he vt~a u.sed merely a.a a demonstration that by mating Many 

on Uany for Halo-~iJ"r grading high Ralo-hair concentration co~d 

be obtained. 

Ped1gl""~ee c,t: ·.sire 1016 V high. Saddle . Uorned. 

1016 V HiGh. 
(horned) 

j E59 \t Valley 
(lwn1ed) 

Sadttl 
5G9 IV &nddl 

(,polled ewe) !
735 VI (D) 

(horned 
Saddle 

E14 !!I So.ddle 
{polled) 

~'lfote s- (D) Gicn.ifica a rcctuotion in Hal9•hair nbuu~.ar..ce at the 
Withers. 

Progeny •9f Si1"'~ 1016., Vi ~gh. Saddle. Horned. 

r~ated with low grade , ~we~,. ome o1' the ewes gl.~aded El."$ h.lgJ:.~o a.a VI. 

Crd. but ouch owes were of lo\v g~de br·eedine ana ·i:.herefure 

def'i~i tely un;tikely tQ c¢..ri.Y the iJ fact-ol.. . ~ese high g:t·a6.e eriaa 

are unrelated to N-type ~imalEl• · only male progeJ:ty are, quote4~ 

1324 v. Snddle. Seurs. 1307 tV Sadd.le (high) horns 

1350 l:Il Plain Scurs 134,3 V! Saddle (high) horns 3tt 

~~.s v"I Ssdale-VA,lley scur$. 1342 v:r Saddle ::tiorns 

80.5 Ill Saddle $curs ''1253 Vl Saddle horns 

1311!- v Ravine-Saddle knobs 

1315 v Sa.ddlG horns 

1292 rt Plate a,~ horns 6" 

1286 Iii Vv.lle'r .. .. ... horns 

1287 VI Sad.U.le horns 

81.5 v: "Vf\lle:Y-shadort horns 

61 -5 VI:\ Valley ./ horns 

82.5 VI .SaddJ.e horns 
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summary ; 

1 v:t!· horns (6 in.) 

} 9 quite s.rnall horns 
10 not VI! horns 

( 1 V! high Brd,.. P ~ N. det. .3 in horm 

'fotal 

1 'r..t knobs 

Jt Se\tr.s. 

16 rams. 

The Grade VI hitth ani 1 th the 3 .:tnch hOrns ~s .!:1 

coarse Saddle neal? Pls. teau and ·has the :fo~J..omng lysis, t 

lW!.. 
6 

S, S.ft,, 

7 

.S s A:-~ ... ~ ., 
s.s.B w••• 

e 
~.T~ 
...,1'\L , 
£..~f 

,f13-st. 
19P 

Thus 1 t ic clear t.hat tth1s fat\..imal, both :in Ba.lo-ha~tr· 

G:rad1~ or~d Ar-re/J spproaches closely to the l>la teau -or 1-!-t~e. 

'I.'he VI!. a.nitnal io a definite al thoJgh weak l?la tes.u 1\nill'lAl., 'J.'he 

~emainde~ whieh ar~ regarded aa defitli tely horned lw.ve the 

fo·11Qw:1:ng array-s : ... 

Sadd.le-ne~-N,:;;;.t}11')o 2 

Saddle,. doti:rlite 5 

!~ot Sacldla S 

Thls analysis shows tha-t in those anirsmls in which the 

factor H h$6 come to most eorn.plete e:)tpressi¢.n .. 1')artioularly sheep 

1 ~3 ... the a.I"I'~Y fl:ppears to clos~J.;r resemble ~ltttoau~ 

In relation 'lb . the fmirr.a.ls \fl th scu:rs the !"ol:towing .:ts 

whet i:s f'ound : 

Shee:e 

1350 III Slight sou.rfj .01~ buttons """ · Ple.:ln 

86. 5 VI Scl.l'lt 

80.5 I:ti ,scura 

1324 V SC\.t:i:'S 

ln the, sa animals tbe s! ze of: 

rot.lJ3'h1y po.rsllel~ by' the a.rra.v • 

Saddle·\t:alley 

Saddle•tyg1cal 

aa.dn:e~tY.Pica.l 

to be 

:tt 'is therefore Ji~Ossiole t6, tx-a.ce Ei gra(lation in tY,Pe of 

horned otructurq · '.fro:n the def'ini tely horned N~t:r.pe anime.l to the 



0 

• 

• 

.. 

, 

193. 

slightly scured G:rade III Plain animal.. Variations occur within 

·w.s series, especia.~y in a:t·ra~, but it ~s considereu that these 

dO ~lOt seriously iL(pe.i.t• the con·i;~;lui t;r., 

·cur·: .. euce of such a series .in a bael':crcss :re.:.toes 

:!.nUJor'Lo.nt qu6s"'t;,~.;one ~ to ~"1e eA!)ress:ton and the .il:l1eri tffilce of 

the genotype :ror ltof>rit.. :tf A!:o~eJ.4, { 44)is. tollow$d ·\.ben s<:·urs will 

e. regardeU. ,f:i.iJ the lletel·ozeowiS e::tpreaaion ·61' the l7actor for homs 

and aU ther:e friliillalt; mun t 'be· r: ega)·u$~ as carrying tne t-aP--tor n .. 

In t..l:ds case i·t i l'ear tllat it' the m.orJ.O~act;orlal buois of in-

hcritance is. to 'Pe substantiated then. Sire 1016llllliJt-be regarded 

U$ hOWO:&~/t;,I'OUs ,, fO:r.'\ the, i' ael.bor Il . 

An al~er.native ·explanation 1a thet lllEU'cy' of the ewoa are 

heterozyeous an& tlll .. ot• cl:tt..nce. i>£i~s t:he.:i.t oi:nele ctor. · on to 

their ,,r1'sr..::t~1ng. f;.tl an~yeis &£ ' the c ha'l.eet$ 1nirolvoo was mat.le and 

the 1nl.leJ•1 tru.we o!" t:.~e : ~HK-S vwo s ·b ject of ,deter. 

hese. lantb6 r.t.&d any .ch@.qe:. «h obtaiit.iJie the 

:rc.ctott for ~lorna rran ·t:hat source.-: ·zn. most cas~s the r·eco!'d.a of 

the um.tei"'it.:;l ~'l')and'OC:D?{•n-t;o u:ere e:vnila'ble bu.t no ons~. was 5.: 

possible tv ob·tsJ.n c_omplet¢ rocords in a t"llrther geheratibh• tn 

aarte cases the "!'€:cords 4:1·9- not extenc_i :pust tb.e w~v.~ ; but·. :in. th~se 
an 

"!Lses t.Jlti ewe Vlas/1nt:r!Muce<l fJwe frota a attid ROllll."lCY t:Lock \'ih~re 

mass selec·tion is pt•act:.tced eul~ing the l'am 1sdbs that shOw 

scu.ra or ho:rns. :1us afte~ fe"v7 gonc~ations o!: ouc1 leotl.Qil 

within t'-\ liudiect popuJ.atic;>tr it ts p:ro·bable tht:tt a low f're<J.ue'tf.ay 

Ol' !lorna is obtnined and theret:ox-e t..11e pos$'ibil.i ty of th~se etJes 

ca.t>rying the factor for hom~? hi3,s been neglected.. l-1\l.t"'thera in the 

~emainder of th4i ewes iii which only th$ maternal gra'l'ldpa~enta are 

available, it is iinyrobable f'or · t.~e sSJ;ne. reuson as rthat given 

above~ that the trand•dam oar:ries tiw: :f·a.c·cor :t'o1 .. nQrn$. .owever, 

1t wae found that seven or the ~ used ih backcroases had a 

ho:rned sire.-. Tlllia tt~ese ev1e~• neglecting their druns, .have on~ 

chance in two of pi!l.l:>r~~ ~e R factor and therefore one chance in I;; 

1?o~~ of ~eiD.g .I'f3SPOllsible f'or the occurrence· 6f horns in their 

mel e progen:t. 

j 
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Summarised tl1e t;vo ty.ves are :- · 

Rata.s· reeal"'ded aa :prooal>l;r ont:i..rely dependent on 1016 
for hon1s 6 

REms w1 t.ll 1 chant-IS in 4- of obtail1.i.llf: the :t1or.ned t•actor 
f'l."'r.l!l their• d.aras, and one chitnoe in two ot ob""' 
ta.i:ij.nz th(t i'a~to:v from Sir··.i i01b 8 

.... b J • 

Total 14 

Theca cllat;"lces w.are anllysed. b'yJ' the Chi•squar~ te t;~t ana 
~- .. ~ 

the g l."eatest poas~ble gene fr·equenc:r was ass'Uined :tor the tao tor 

H. This f'l.'"equ.tt'i)'l.Cy assr.;.mes that all the (J\tes til.N~ -terozygous. on 
tl'l.J..s e.Bswnptic,n vil~n actU.;e al">C r-egarded an due- to tf.te fflctor 11, 

, .. ()'N~· 
the chct.'lces of Sire 1016 n.ot being bpmozzrg~ e.reA' qbcu.t 7 in 100. 

Actually, ot cou.rse, the clmnc.e.s QJ.~ pl"'babl.;r cotu.dde~nbly greater 

then thic, us 1 t . 1& hiehly im.probabl~ that ell the ewes e.~e hetero­

z~rgous. T.h.u.G it ' is ai):(>Ei:t<en.t th6:~ even if the ewes are aU heter­

ozygous 't.b?t the ollly tennble explanation of' tbe .eingle :taqtor 

theory 1o that Sir"' 10·~.6 iG hOltlOZygous ro~ taeto~ tor Hor.ns. 

y-gous for the factor H, then on 

the th~c-d· th::: t ·clia factor f'cn~ ho~s is doni}.'ii.at,tt· in the es and 

reoessi·t•e in tht.) for:Ullea. all the :fer.'l.dlc ;r.n:•oge.~..&y will be ;pcl1ed 

anL1 r>~:t the tnalo p:.:>tJCt)•1:T s.L.quld e,t:lllui t h.;J:LVJ.s. "l:he beet method 

of deter:ulining \'lhcthor· these 6\7$::.: &'c hete:rozygotW, ·Lhat is if 

recessivi;t;s.•· ~ti a'baclute, is to backc:a?oss tllel1l vlith a sire that is 

polled ari~ thever.orc eat~lot CSl'i.' . ·le H fActo,.. • .-11. auelt nat:i.ng . 
half the rame eh.~u.ld 'bo ltbt'!lbd j.£ ·th~ ovJih; a.:v hetero~ygaus and 

e.n::1 part:\eula:r• €:W9. that 1n:~oau.ced. n b.Qrned l1'lln la.tab .itl aueh f1 mating 

woUld be 1~Gat·d.f;~ s.s car:>."yi:hg -~he f'autor H. 

No SU.C-l"i ~mtL1e ~s been dOne :vn·th the ewe progen.y ot 

sheop 1016 b~t ·1:6: .. the l:tGht of su.ch poeci'ble tr.atingsbeil"l.U rnacle 

.in the · fu'ture the. ~ue . ,ll3.mP.s W·~:r~, stud.iE:Ii cat•t:f.ul~- !.n an t:mdeavuur 

to det~:rmi2ie. cv!he"th~e:r· 1 t may be :po~ci'l>l€ t.o l">B~ogz:J.sEi ·~he facto:.t> 

for hO!'llS ; in. the h¢tero_zygous ,;tate i:O. thE~ e)~~e prt ~ 

wh,e·ther· th~ h9:rr!.ed. gquotype is ccmpletely recessive 

·tl~v words • 

the aves. 

T,his explotJa.t~oil h,tfs·. a de:tin1 te practical a,P;vlication aa boma. are 
' -

a sc>Ul .. ce of.' loss to tho .Romn€y bztl7ed.ors and. although all .r&m la1lbs 

that shmv hOrns ~1-.c rigidly- culled. it 1s iln.vossible to cull the 
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the ewe lambs until they , . as ewes, have produced a horned ram lamb. 

'.ehus :l t is consi dered a duty to eJ..'I>lore the possib111 ties of 

recognising the factor ,H in the heterozyeous state 1n the ewe lambs. 

:'WJlrrl..aey of these observations is t-

1937 ewe l ambs ·~ 

Shee;e 

29 VI! Pla"~eau 

1330 IV fJaddJ.E> 

1308 1tiJ' 'Pie t. · ·St.ddJ.c 

i~ Vt Vall~r·Saddl 

1328 Vt. Sad4l 

1252 VI1 Plat.~sandle 
1290 I V Se.<ldl 

1406 i<aY1nt-v .. &11e"' 

I 306 1\t Saddle 

·j 320 V Saddle 

1 291 PI+ Snd.c..2e 

1405 Vl 8.:.1.Jdl 

Hairy Wells 

t-.ro t horns 

·Qt hbi"T...a 

P.Jli cy \'YellG 

....... 

Hairy W$lla 

IIni t!"J ~el:te 

Eiait':!r well 

Not horn~ 

:tot hon~'"' 

ri6t horne 

!lot ... 1'l.G' 

De a a 

Hairy: wells . 

~~ n flc\lrs . 

Hairy- wells . 

Hairy wells. 

.!ai tr:-t we 11 s 4r 

Hu" .,. ·ellt.•· ~ .s r. 

.s.1ry \\'ell .... . 

Ilai~J wells 

R~rl7 ll!ellil . 

Not h,1~n.s. 

:ot hot'l~s . 

From 'the a'bove. it ia n:D!>a.l'(mt that bll t.."le ewe lambs 

excc'Pt two exh1bit 

cv1dencod by the 

s. The Uhiqv.~ness of this N~snlt ia 

·1303 'ii! Flat~au. 

1318 v:.r.1 Plateau 

1322 IV ot1.ddle 

1 ;~o4 V! Sad<U 

1246 V ( hit.~h) I-:ttY1na 

.. ing htgh I'Y.rade nnmnls of 

ot hol:n 

!lot ho:c·n.s 

:Not l"JOr.n.s 

·(it llorna 

Mot horne 

l1 ~t homs .. 

ot ll..orn .... 

:iOt lloma .• 

Hot hot'lls. 

No·te ! sv·th 1303 ru\d 1 J1 0 are ()f 14-?.tY,Pe bi'CCdu!g· being 

d.aught cl.,S ol" Sire 904)liii~f,J~;Lf ~1;[.. N-t7{i'P.:e son v of 

E303 the 9~~iginal N-·t.J1...>$ vam. 

·­• 

Th:ree ¢)~ · i;l.iese ~Ul,ls ( th~ : non ;...1f;.o.ty-.Je) ~.re, from their 

breed1:P ... t!, qui te tml:b<¢l.Y to haye t.."lo , fact0-:..~ f'o1 ... nor-na.. 11ie.' 'i'f•type 

animalS ha"J"C been. :j.ncludeJ. to der{lo.ne:t:s:'Ut?, thai; the Ui!pe~r!U."1.CO Of 

Ha~cy \Vel~s is not mero~y' on inl'luencu 6!:· the. hie;h Halo-haii> gra.d in.e 

the 1938 e 't'Je lambs. ·care. llO t included, Elf? they a.:re:· e·~se:ati~;t~y 
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identical with those quoted above., It 1s 1 however, notable that 

o:o.e def'ilti.tel:r Horned ewe was obtained. 1'his ewe is descended 

from ewe 661 VI and t s the ho:x-ned. ram 859 ita uatemal 

eranosiz~. .J;t ;i.s theref'ot_~e easy to_:_)Juggest that this enrte lamb is 

homozygous tor the factor for horns • 

.:r.n the li~t of the abqve it is consid.e1-.ed t®t the 

f~cto:r to-.. .. l1ot~s may- ntit be eampletel;v recessive in the ewe. and 

i t.s coxrr.ple~e expressi~n may in tn.e heteroZy£OU.s state be the 

appea~ance of lia.iry Wella.. In ®me case~s~ howeV.Eir, the factor 

ap:peah> to be cc.mpletely recessive a.~d it is su.ggested tllat this 

complete luck tii' axpressl:C;ln ~Y in rome way be associ e. ted with 

Bnlo•halr gt'f!ding• :tt is; however., apparent from the above Umt a 

ery :tdgh Halo•hair erading (N..;.t}fpe) is. not alc11e t:he cau..se of 

Ha.il'Y Vlells in the ewe,. Neithel:' is the a:npearance of Raicy Wells 

liznit.ed to the high Halo•hair gl. ... ades,. a.s three G!'a.des rv·a,. a.re 

found with flaj.cy Wel~~. It :;i.e • however, :noi:ia.ble twt o:f' t!le N'-ty:pe 

ewe progeny ·qr S~re 1 016, two :nave definite llai:ey wells develoned 

early, wh1ie:·., the othei~ lw.s ·1 ~nch scurs 

The f'orego:tng discu.cn~io.u ie. based on Atkell 's it~.SJ:Irnption 

( 44) that the f'aetol" i'o~ ho~ns crot cane te incomplete e·Xptaeosion 

and that scurs must be ~~garded ~s the phenocype of t.'le heterozygous 

condit.ion. t7ith ·~his assuraption it is considered that the bt:teeding 

exPeriments of Sire 1016 provides evidence j.n favour of Dry'a .. -

tentativ\:t concltiS:Lon the.t the inheritance Of horne 1n the Romney 

!a dp~1d~~t on ~· ai11gle, sex influenced• factor. 

A posaibili ty is that scurs are f'ortui tous and not <I.u.e ~ .. 

the ~resence of the N factor. on· ti1is suggestion the b~eding 

results or Sire 1016 are :~ 

4 non-horns 1 12 horns. 

If' this 18 a real backcross, a~ thel'6. is every r eason to believe 

it is, this should be a 1 :1 ratio. The chanees that so wid¢ a 

deviation ±"rom a i :1 :r.~atio coUld l;,e o'btained through rs.nc.om varia­

tion oi' s~"lp~ine e rx'Or wat~ .:tortn!l by tb.e Chis~re tea t to he o-r 

the v!'<.ler of 4 in 100~ l?U:.rthet·. , .iohe te.c·t; "tlllit soura have. been 

• shown (p~ge 186 ) tO be_ closely ssaocia tsd through a graded series 

I 
I 

J 
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of intermediates with real horns, suggests that the distinction 

between the homed and the polled phenotype would be arbi tracy. 

·f Thus it is legitimate to consider sour~;;eN.'pot ... "m;rely fortuitous •• 

growths but are the expression of the "someth1ng11 which can give 

horns. 

That the Horned phenotype is capable of considerable 

Variation is app3.rent and in the discussion Of this variation 

evidence was presented that led to the conclusion that, ~ ~'in those 

animals in ''fhich the factor H has eome to most carn;pl•te e.x:.Pression 

•.•• the array appears to closely resemble Plateau". It has also 

been shown that in the ewe progeny of Sire 1016, "the N•type coat 

is not alone the cause of Hairy Wells". It is therefore proposed 

to survey the appearance o:f horns in the N-ty:pe animals and to 

compare them with the occurrence of horns in the Non-N-type 

ahimals as typified by the px-ogcny of sheep 1016. 

The material available is t:or the mos t part confined 

to rams as it is clear that the presence Of the factor H in the 

ewes may on occasion be completely recessive. Difficulty is 

immediately encountered, due to the fact that it is u.nknown 

· whether the sire is homozygoua or heteroz~gous. If, as has be~n 

suggested, the factor for horns is not com,pJ.etely recessive in the 

ewe, it may well be that it is not completely dominant in the ram. 

If this is so it should be possible to obtAin rough ratios of 

particularly large specimens Where there is reason to believe that 

a heterozygous or homozygous ewe has been used. llowever• most of 

the :following are the result o:f backcros
1

s matings, that is, N•ty:pe 

sires raated with low grade polled ewes. Actually, however, it must 

be remembered tba t many of these backcro$s rna t ings involve the 

use of ewes that are recessive N animals and 1 t is therefore con­

ceivable that some at least of these may carry the factor for 

horns as a recessive. Such ewes are probabl~ scarce as they could 

only occur in a crossover or 1n the progeny of a crossover • 

Thus :- Sire 1016 V high Saddle. 

The male progeny of 1016 have been quoted i n full 

previously (pg.1 91 ) and therefore a summary is considered 
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sufficient for present purposes. 

Sire 1016 V high. 

6 inch horns 

3 inch horns 

small horns 

sours 

Total 

Saddle. 

1 

1 

-

Ji 
15 

Horns rather weak. 

N-type VI! 

·Grade VI high. Border-line N-type 

Grades VI, V ernd IV. 

Grades VI ord. V and III 

Sire 735 VI (D). Horned. Saddle near Plateau. ·· 

This animal is the sire of ram 1016 and it is considered 

that perhaps it carri~d the N genot;ype which may no·t have come to 

co~lete expression (see later). Unfortunately the records of 

horns in the progeny of this ram are rather meagre, due mainly to 

the fact that of the total sons, which only amounted to six., one 

was castrated and one died at birth. A fUrther source of diffic­

ulty is that it was not then realised how much variation there may 

be 1n the Horned genotype and thus an analysis sirn11ar to that 

made above f'or the :progeny of 1 016 is im.possible ~ However, this 

is not a really serious disadvantage, as records were made late 

in the first year when the horned genotype would at least be 

expressed by the occurrence of sours whiCh are distinguished. 

The results are :-

1084 VI! 

1016 v high 

1085 v high 

1072 VI 

:Plateau. 

Saddle. 

Valley 

Valley 

Large horns. 

Mediwn horns. 

Polled. 

Polled. 

In the above 1 t is app:1. rent that the only· animal with 

large horns is a Grade VI! Sheep 1016 has been treated previously 

but it is considered necessary to remark that despite the fact 

that 1 t is probably homozygous f'or horns this Grade V animal has 

only medium sized horns which are definitely smaller than those 

of its half brother sheep 1084 • 
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Sire 1204 VI (D) Saddle. Borderline N•type. Horned. 

t 

1204 VI (D) Saddle. 
(horns) ~ 

852 6' VI! Plateau 
. (horns) 

624 ~ IV Saddle. 

! 
Sire N.303 VI! Plateau-Saddle 

(horned). 

Dam Voss.184! Valley. 

Sheep 1204 was at f irat typed as having sours and thus 

the f'e.ctor for horns appears to have been slow in reaching t'ull 

expression. This animal gave breedine results whieh lead to the 

conclusion that 1 t may well carry the N genotypej In brief these 

results are :-

Mated w1 th ewes of' unknown birthcoat. 

VI! and VJ: for Iialo•hairs 10 

y. and IV u f1 It 3 

Balow Grade V tl tl 18 (14 Grades I and II) 
.. 

• 

.. 

• 

In relation to horns the results do not cover the total 

sheep sired as 20 of these are 1939 lambs and therefore no observa­

tions have yet been made on their horns. 

50.5 VI! Plateau. Big horns. (March 1939) 

97 •. 5 VI! Plateau Heavy knObs (March 19.39) Damaged horns. 

54.5 II Valley Small sours {March 1939) 

45.5 J: Plain Trace of sours (March 1939) 

This animal is :particularly important when studied with 

the results obtained from Sire 1015 IV Saddle, Horned. which are 

quoted below. Unlike its contemporary this animal is not regarded 

as having the N-f'ao tor as it has produced no Grade VI! and only 

one Grade VI animal. in backcrosses (see later). 

Pedigree of Sire 1015 Saddle, Horned. 

750 · c! V!! horned. ' 

1015 IV. Horned. 

678 ~ VI! 

~N.303 VI! Horned, 

~541 VI. Plateay.• 

~N.303 VI!_ Ho~ed. 

(886 v. Saddle • 
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This ani~l is therefore regarded as a crossover for the 

Horned and the N-factor. It is notable that the VI! Plateau 

parents are ~egarded as having factors other than N tending to 
I 

the abundance of Halo-hairs which are covered by the N phenotyp~ · 

The male progeny of this animal,when summarised for horns 

are :-

Backcrossed to low Grade ewes: 

60.5 I Valley. small scurs. 

73.5 II Valley. polled. 

74)5 III Valley polled. 

32.5 III Valley. polled. 

If sours are regarded as due to the presence of the factor 

H as from the discussion of Sire 1016 there is evidence to 

believe they ar~, then this is a t horned: 3 Non-horned,ratio. 

However, this case in itself does not constitute evidence that 

sours may be so regarded as with such small numbers a ratio of 

4:0 is not significantly different from a 1 :· 1 ratio. 

Thus it appears in the light of the past discussion of 

sheep 1016 that the factor for horns may have peen passed on to 

sheep 60.5 which, que to its low Halo-hair grading fails to per­

mit the genotype to come to full expression. This view obtains 

support from a consideration of the pregeny of Sheep f204 where, 

as is pointed ou~, t ~1e N-type animals have distinct horns and th4 

low grade animals ,dispite the fact that they probably carry the 

same factor, merely have small sours similar to those found in 

Sheep 60.5. 

It is considered necessary in order to clarify the position 

as regards the possible accosiation of the horned phenotype and 

the N-type coat to summarise the above observabions by tabulatin€ 

tre- variation in the horned phenotype with the Halo-hair grading, 

Non~-type. 

These are entire ram lambs and the grading for horns is 

a January or Febuary grading. 

~ 

.. } 



Grade VI.• 1 with 3'1 horns. 

1 with 1 n horns. 

Grade V 

3 with •small' horns. 

3 w1 th 'small' horns. 

1 with big scurs. 

Grade IV** 1 with small homs 

Grade III 1 with 1i'" llorns. 

1 with buttons. 

Grade II 

Grade I 

2 vlith , small horns. 

1 with small acurs. 

201. 

Grade VI: 2 w:i: th 6 n horns,; 

1 with heavy knol>s 
(damaged). 

All these Grade VI and Grade V an:!,mals are the progeny of 

Sire 1016. 

** This Grade IV animal is a son of Sire 1016. 

From this 1 t may well be tbat the N-type coat assists 

in the canple te expression of the horned genotype. 

In a later section evidence is presented whieh leads to 

the conclusion that there are probably two distinct tY.Pes of in­

heritance responsible for the N-type coat. It is shown. that one 

of' these le probably multifactorial while the other is due to El' 

single :ractor or to very fe\V closely linked f'actors. The results 

quoted above are in the main from the fonnel' type of inheritance 

and 1 t is thus important to explore the possib1li ties of' any 

diff6rences occUPing ih the horned phenotype that can be associated 

with these two postulated. d.if:f'erences in the N genoty:pe. I.n this 

respect the study of the bo:rned condition in Si:re 1084 is illumin­

ating. 

Sheep 1084 VI! is a son of Sire 735 and is therefore a 

halt-brother of Sire 1016. 'When backcroased. this anirilal. s1 though 

giVing rather impert'eot ratios must be regarded as dependent for 

1 ta N•ty_pe coat on t.he e.1iigle :factor Ii"•genotype bYPothea1s, 

.. 

.. ·.-
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Classified a:J to horn size on March datc~dnations the 

\TI! male progeny of Sire 1084 for 1939 are ~­

Grade VI! r~a ,..,. 

6" horns or mo:i;•e 5 

3" horne 1 

2'1 hOl"ll.S 1 

Small or d~gcd h01~s 2 

i inch scurs, 2 

scurs 1 

Buttons 1* 

Polled 1 -
Total VI! rams 14. 

*Note~ This animal was only observed once ae 1 t died previously 

to March. However, in the light of the previous di seussion 

of' t~ e%pression of horne in the !l~type fltlimala this 

animal ~Y well be x'egard.ed as a cross-over., 

Tr1.us i .t is clear t.l}a t wh~ir theee a.nim$.1$ are c e~:npared 

\Vi t.h those quoted; above that thet•e· is no ~eal difference th the 

present rather meagre matdrial betWeen the e.~rossion of the 

homed p,enotype in \mat may oe. t ¢rmed the mul tif'sct9ri:ll N-ty_vo 

and the s1ngle factor N•type • 

. An interesting !'eElture of• the progeilY of Biro 1084 in 

relation to the ~xr>ressio.."l of the faetor for hems is e.piErent 

when the low Grad.c :progeny are studied. 

\'/ben tabula ted ~sc low grade acured a.l'\ilne.l-s are :• 

Sheep. Hort:LeA c_C>P._Cli 'ti Pn $h_E}~.1L_ Horned condition. 

36.5 I small scurs 1.333 I aours 

43.5 II sours 131 6 I sours 

56.5 I! scurs 1237 II 1 '' horns 

64.5 II small horns· 13.38 II acn~s 

1257 III ocurs 

These animals do not represent all the low grade proge.rcy­

ot: 1084, but only those Which cannot be termed polled. Actually 

there are 23 completely polled proceny of this sire and 9 of these 

) 
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are rams. It is, however, significant that these animals q}tOted 

• above are Gll rams and that all the female progeny are completely 

:polled. 

• 

• 

• 

" 

The egplana tion of the abo-v-e presents a very definite 

:,problem and until this is solved all theories of the expression 

ot horns in sheep must be treated w1 th caution. That the explana­

tion is not to be found in the homoz.ygosi ty of Sire 1 084 is 

apparent f~m the fact that 9 completely ;polled rams rrere found 

and in view Of the discussion of the horned phenotype in Sire 

1016 it is definitely improbable that these polled animals carry 

the horned genotype. 

An obvious explanation is that the horned genotype is 

obtained from the dams ot: these lambs. The pedigrees of these 

ewes were therefore studiGd as far as possible (two were flock 

ewes) and. it was found that in no case did any horned sire appear 

in these pedigrees. Admittedly not more than grandparents were 

available but, as is reasoned in the discussion or the progeny 

o:f Sire 1016, 1 t is improbable that the frequency of the horned 

:ra.ctor is au:rt'ie1ently hieh to explain the tacte, when it is re• 

membered that experimental she~ were obtained from Stud Romney 

flocks in which there is rieid selection against horv..s,. 

'hat the appearance of' these scurs is associated with 

sex there aeema to be little doubt, but th~ir canplete explanation 

cannot be attampted at present, aue to· the absence of sUfficient 

material. ,It 1s, howeve:c-, clear that such a study is urgently 

necessary U the inheritance of horns in the Romney is to be 

clarified and i ·t is further considered that light may be thrown 

on the working of this gene and would thus constitute a valuable 

addition to our capital of knowledge of' the physiological genetics 

of the sheep, 

___ ............. 

_j 
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1. Dry 1s e~idenoe tbat the N-type coat is conditioned by 

a single facto::..,, domine..\"lt in the Non"""N-type, is briefl.Y" 

discussed. 

2. Gr~dations which occur between N and Non-N•tY,pe coat 

f,lre briefly described and discussed. 

Horns 
:;: Tfi.e impor·tance of the gene for horns :L~ relation to the 

study of the inheri.tar..ce of the N·t~ 1e 'briefly dis-

CUS£ed.. 

204 • 

4. Reference is made to :past work on the inheritance of' horns 

in sheep ,other than the Romney. Special, attention is 

directed t ·o "chose observations dealing with the failure of 

the facto~ for horns · to come to no~lete expression • 

5 • 

6~ 

In the homozygous ewe the horns ar:>xe ar to be s:nsller" than 

in the heterozygous l~ara. 

Variations 1~ the expression of the hot-ned phenotype in 

the Romney are discussed, classified and described. 

7. The rna terial available tor the study ot 110rns in the 

Romney is described. 

8., Horned Nou-N~ty;pe progeny with N~type horned father-s are 

described and discussed. 

9. A polled N•ty:pe Qnimell 1a described Md discussed. 

10. .Evidence is presented to shO\V tl1nt scurs 1n the Romney 

cannot always be regnrded as an ex:,presaion of the geno-

type fo'!! horns • 

11. In the :progeny of Sire 1016 the tactor f'or horns cornea to 

the most complete eX,Pression where there is Plateau at the 

Standard Back Position. · 
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12. .l:f' seurs are regarded as the heterozygous expression 

of' the factor for horns • Sire 1016 is considered to be 

homozygous £o'r the factor for horns. 

~3. The ewe p r oeeny of SiPe 1016 are cla.esit'ied f,:>r the 

phenc>t:?:PiC expression of: horns. It is foUl'ld that the 

tnc to:t"" f oJ? horn s mo.y, i n the heterozygous state in 

the ewe. 'bt) !Jh~l'l.ot;y;:-riaally e:r.;pr~ased as Hairy Wells. 

14. 'lihe presence of the N-type coat is foWld to aid the 

expression of the factor for horns. 

15. No real oif'te-r-ence was f'ound between t..be appearance of 

horns 1..'1. t hose ani.rna.ls w1 th the N-factor and th.ose 

anillk~ s t:ri th a mul titac to rial ~r-tYI>e coat • 

16. The scurred Non-N-ty:pe progeny of' Sire 1084 &.re 

tabUlated and briefly diacussed • 

~====~ 

20~ • 
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Tbi otion i rtlY antieiuatod in t %'1iV10U 

section vrh6tl. it pointed out t hat Dry has due~d ovi t 

the 1~~ tyoe coat be inherit ... !mol.• doo;.ina11t lilll' 

ctor . That t his i o t ho t · i ·nheritance ·in -'t 

nimals, there app t.ob doubt : J. 1'0 'tl.O ~ 

}llV n obteined in hi a; ttnoub 

.;wwovor in ee:rtai ... oor l:l. ratlo 

been obtained frou baokcroaac·s an ru~o itat ·urther stu 

Dry (unpub . ) quot ... a reeulta w'h1cli lea d him to 

n1 t. i s P'-'SGible that the l\=-t v ltifactorin:t. i 

ly undet•at.ood, ... vuv.udi'Dg \lpOl;} tb ~itiv c t o 

lUI!lber of fuctorsn-

ne do v t. t lt~ .. , ve tha t 11l~eetrict-

cto ve p r ade b h ~s Vlu .. 

·urt.m.;~ ot d u 

or • o:t.· t ;t J. t 

itanc rea en ncl t 

ia o.n or.aenvour to anal nd add to t ' ions of the 

pro bl cos wi t.h t'h ti ve co'ilclu 

ndi c 

:for co .. 

Dt-y • s r~sult ted in t l1e p~evious $ee 

't 

e• 

· ·n,, l 

0 - ll:llO Q 

ith 

bet·~ . b 

. ,, and 

. . 

&ted t:it.h !-iot- \1-

·-t.Ype nor l 

ol tl'~e or l 

~1.·vue ewet u.er.e put to a G~a.de II rwnu . 

~·'Ine combined re ... ~ltv. wcr 

K•t.y;;: e 25 } 
) 

ear.-r.:•type 14 ) 

ot- N-tYDe 42 

Cll 

ot~ 

, . 
n 

rom Not-

t. 

• 
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Further he quotes evidence which le .. 1ds hiw to st ... te, 
tt i t will be seen that the fact sugg~st t hat the g enetic caus 

of N-type or Near-N-typ~ as distinct from Not-N-type has played · 

no part in determining th,e abundance o~ Halo-hairs of the Not- N­

t ype lambs u • 

Thus it is consider-ed tbat Dry haE.. pres ented :fairly 

conclusive proo1.' t hat the coat of Sire N. 303 wa s conditioned by 

a single domi nunt f a ctor. 

Dry in the s~e paper quotes the results of other 

experiments designed to st~y the inher itance of' J.o-hail 

abundance e~.nd : rom the results t abulated he concludes that the 

only logical explanation is a multifactorial ty_e of inherithllce . 

He points out that these exr-eriments are vith anioals unrelated 

to the N. 303 animal ~nd altho~gh high grades ~ore used , none of 

t hese animals had a Pla t eau Array at the Standard . Back position • 

In tho same paper (p .l8 ) he t~bulates t he a rrays of t hese animals 

and in t he discussion points out that the Valley Array is by far 

t he most common array. He discusses the wide var i a tion5 \lhich can 

occur within the Valley classificat ion and mentions t hat at tnis 

time (1937), Saddle ·by Saddle matings had not been made .. 

These Saddle tings have since been comple ted and have 

confirmed hi s multifactorial. explanation. From the point of 

view of the inheritance of the N-type, these ID4tings are parti­

cularly important as t Jpica1 N-t.ype progeny were obtained. 

These results are·• 

E 59 V Valley ) 
) ... 
) E. 735 VI (D~ Saddle ) 
) ) 

'E 589 : v 5addl a ) ) E 1016V high. Saddle 
) 

14 I I I Saddle ) 

;:; (D) signif ies a drop in !!.e.lo-hair abundance on the v1 i tilers 
position • 
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Breeding results: 

193? 

~£.§.: 

Plateau 

Saddl 

Ravine 

Valley 

Plain 

Total 

1938 

:EMe.e 

Plateau 

Saddle 

Ravine 

Valley 

Tot-.~.1 

12 

4 

0 

0 

I6 

0 

9 

0 

0 

9 

Progt:nz 

Plateau N- t3pe VI! 3 

Sad~ 

Ravire 

Valle 

Plain 

Tot• 1 

J:O_R~PY 

9 

1 

~ ! 

I6 

Plat eau N- type VI! 1 

Saddle 

Ravine 

Valley 

Tot.;1l 

(one N-ty~) 6 

0 

2 

267 

(both near 
SC~.ddle) 

The reason f'or the suall numbers ot" ewes used in 1938 

was the shortaa-e of Saddle ewes in the eXperimental flock. 

Uote: In both these experiments whe.ce a ewe 

the ewe is counted· twice . 

G produced twins 

11 the·.:. N£t9'pe l:iliimala·:..$J:Coeptr,; one huve definite 

although weak Plateau Arrays . This animul, Sheep 85 . 5 , is a 

most unusu~l type , in that despite t ct that it bad t.fpical 

VI !birthcoat , it had a quite de£inite Saddle Array . 

It therefore appears that the N- tvoe c be. bul.lt. up 

"brick by bricku as it were, by mating animals which do not carry 

the N-f't..ctor, but with an apparently multif'actori""'l genotype for 

big~ abundance of lalo- hairs • The same result would be obtained 

if a multifactorial limiting 'factor situation 'IJiere postulated, 

only in this c~se thet·e would be a loss of thes hen mating 

u n.t 11 on "Many" , thU$ parmi t ting the N- ctor to cvme to cnmplcte 

expression . In tnis case "Many" is rees-arded ao being due to a. 

genotype with few limiting :r'actors, \'lhile "Fev:" has many limitirJ.g 
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actors. The separa tion of these two contrast-ng pcssibi liti 

is not easy, but will 'receive some attention later when further , 

material will be presented and discussed. Hollever the· fact t .h<.A t 

N-type hae never appeared in lo"- ·grt-ue.by low grade mat .nga of 

animals unrelated to defin.lte 1~-typ e. This to~ether with the 
fact that Dry ha ound the high grade N.303 t ype coat to be 

dominant over the low grade type 

explanation improba ble. 

kes the limiting .factc)l· 

Further support :for t hi s mult 

obtclined f rom mati ngs of sons of 1016 . 

.ctorial hypothesi s i 

These matings consist of 

backcrasses with f lock ewes, and due to the fact that they have 

been obtained in the current sea son, the arrays have not been 

determined . These are : 

Sire VI t VI v IV III II 

1342 VI Ord :* Saddle () 5 1 1 4 8 

1.343 Vi. high. Saddle- 0 3 
Plateau 

1 '0 6 8 

1207 VI huddle (near 0 2 2 2 2 4 
Plateau 

Total 0 ' 10 4 3 12 20 . 

I 

0 

2 

1 

3 

Dry' s grading Many Medium F~v; None 

14 15 20 3 

'rom Dry ' s gradings of these animals it is apparent 

that there is no trough in the graC: ings a s would be ex. ~ ected i:r: a 

ainlt!le factor was important. 'l'hese are similar to Dry ' s results 

for t he inheritance of Halo-hair gr~ding other than t he N- type ¥I ! 

hich he interpreted a s multifactorial and therefore it is con- · 

aidered that these matings provide evidence for the multif~ctorial 

interpreta tion.of Sire 1016. 

A further explanation is that Sire 1016 carried -· tne 

N- factar together with a limi ting factor or factors which pre-

vented: the .N-genotype from coming to complete expression. On 

this theory, t he expl anation is that when mated these limiting r 

------~~--------------~------.-------------~----------------------·~----------------------------------~------------
~:; ~ ote :- The term 110rd." 

tlla t Grade VI i 
1et~.ns "ordinaryn and is u.sed to denote 
distinctly not Grade VI ! 

., 
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i'aet.ors were loat At~d t:.vpic 

be po:l.zJtoCS out that bhic ooll<l 

uu.,uu.c;a.le appeared . It mu~>t 

1 ern. "4r b 

fl"GV1¢Ut. 11-:ri t:t oter t.heory • ~o 1<.11 i c. lH~x·e r~ll( .... 

& carrvint! limiti ...... ct.or, doos nQt 1nvc,l· euo..-

type ot t.b bo are the,.,•"'"~"'''"&'· r d MerelY hlt.th a:r. 

d not. 

ti 

and hi-s t: 

limi 

. vidence 1 

f.Sulte of Sire 

1 

bon . 
• 

obtained, ... 

J.t.b 'hi 

V .0 i>latettu 

VI 

v 
v 

Qu.udl"e 

avin 

t:>add.l 

Tl Vall 

tnu& t.hi. ro Riv 

~ .. uule .. 

e • 

l 

2 

l 

~xu~an.ation co: 1" th 

bi 

v 
tl on o:..'" Sire l<Jlo 

ddle animnl • 

, : tho i'<.;ilo reau ~·· 

ini 'te I'l ... t n n1Ute 

Tb ... t 

~xolait:~.ed on the aeswnntion of limit 

p 

etor4a, 

.oweve:;, in the ratio of. VI ! o:?t-V~! 1 :6. o:r tl 

t t the li-t. is t1.e too grt1d t.hnt the t't..ot. 

not incorntia tible with ti .... ·act.oz"l tiout •:1oe N•t 

• t . .rau:· bei:r 

boin 

toutth end there 

k ':lnd thua --:ro 

n t.he l,late.au. aer:~. 

eries from tlu~ 't.yoic 'tOUSlh 

0 lateau N·t.ype to th T d 1,h.e O'Lh.cr N~n - .N- 1.~-p 

··urther GUpport for this limi titlg t!o\etor explane:tion 

ia forthcoming !'rom 8 i,_..e 1084 ~ho brother ot Sit·o 1016. 

Tbit;; t~.llitntll ia tl"t:tlted J.nGre t\.l.J.y lc.t.eP cnd ia r&H$raed . .rro 

b~OQdinv. results as iJ.r'Olhibly cul'!r~dng the fi,...£ac;rt.or .. 

If both 1084 and J:Ol6 curry the N-:taotor, t.'hetl it is p 

t tJ 
,.h' ~ o:> . -

''or~ the ·w-raetor of" unfi .. 1.r r~c ee-rriee it~ 

li 

the. t"ac1;. t1Jt1 t. :the' ~r.eedir\J.tt!!re&1oil ta of n l~, the dat.'t ox _.,.. - -- .- , .. 

it unlikely t 'rut.t she c~-JTled the u ... ifacutbr• 

-- -----------------------------------------~ 
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'rba breedin-g perfcr maneea of this ewe &nd her p~ogeny at'e 
fl t.heretore definitely pert:l.n(!nt. 

Pedigr•• of ewe E l4 III S~d<ll e: 
f 

UVery ~:ix•yU t-am ) 
) 

·~ E .t4 III 

) 

li<>t.e ;- Those nveJ:~y Hairyw animnle ~e:re Stud aowney 
I I 

tha.t ware part ot the o:-iginal e~per"1inen~l :!'l9ok-eollected 
~ 

Dry for t he study or wool cle.racrtc.n""th They wei~e non kem.py. 'but 

·rom miorC!>tacopic detE:nniD&:t:ionn were &hown to b 

.edull.at.~d , (!.ot.e: The bentoJ.. t.est. wa$ 
( ., . !t ie very iulprobabl:j that e! tbe~ of t 

c .1rried the ,, ... racwr as being Stud animal.a, theY woul.d have b 

~ definitely ov.llea o.t dockir.!A'• it. t.heY bad sbow;n. anY k• t. 
• 

c:t.aracter1etiea . 

ore detailing tht;! progellJ ot' E 1-{ , it 1G considered 
• 

orth while to aurvey briefly tho breeding record of Sire ''Vff'' 

icyu wh•n mated to nv~r:y Uairy" owoe . 'I'his itJJ 

a rm.mt.e~s ot 

I 

II 3 

III lG 

IV lO 

v 7 

VI 

Thi$ :.ts not lt: t.h6 leas"t l i k.e a l.M:1~ ; l Uaey ra tto 

it ia therefore unlils:el:oi t.hat t his oire carl"'ied tbe N· :t·tLotor. 

Due ho'Wever to the e~lineus of the art·ay dete1~irw.t:lona, (t.h 

lo-hnir &-rading was ea-solTtiall;- "the oamc as n~) ..1no ~<~ \he f'f.a-ct 

t l1at the "V~y 1la'iryn dam. of S 1.4 1a virtua.l.ly an ~own 
.. 

quantity, it is neceseurY to survey tbe Pl-.ogeny of thi= ~';l:I'Q • 

• 

J 
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The progeny of Dam E 14 III are: 

19;.;2 To M.A.C. 74±5 IV 639 ~ probably Valley 

1933 To E 59 V Valley ~:;E 741 ~ IV 
1934 To 611 II 977 9 II Ravine, nearly Saddle 

976 9 II Ravine 
1935 'ro 735 vr 1016 a V high. Valley 

1936 To 852 VI ! *1158 ~ II Valley (ba ckcross 802 
ve a good 1:1 

ratio) 
1159 ~ VI ~ Plateau 

The grandchildren of E 14 are~ 

639 £ IV Probabl): Va .Jo..L~ .v • 

1934 To r: . 303 VI ~ 

1936 To 767 I 

1936 To 915 I 

868 9 IV Valley (backcross) 
),~ 11 
'1009 o IV Valley 

..... :I 
·~ 11:::.2 o· II . Valley 

868 ~ IV ValleY (Note this animal is the grandchild o:f E 14) 

1936 To 864 . II 1153 3 II Valley 

• It is therefore unlikely that e~~e 639 I V carried the N- :f'actor t 

• 

.. 

• 

.. 

g r f t ...__._ 4U" J ·-"•"' fii J UOQJ!= :b·J PQddle • 

1936 To t.62 VI ! 1189 ~ VI~ Plateau (backcross) 

1937 To 1016 V 6' 1.314 v Ravine-Zaddl - 1315 d v Saddl 1938 To 1016 V 79 . 5 ~ III Sadd:2 -- 80 . 5 8 III Saddle 

Thus ewe 977 Ravine is a typical low grade animal. 

~76 i> II Ray}ne 

1936 To 862 VI! 1146 6' VI Array not deterr.1_~ned 
(dead) 

This appears t.v be a . t ,y J!.LCa.L back cross result . 

From this evidence it appears to be very unlikel 

that ~ 14 carried the N- factor; and therefore if Sire 1016 1S 

regarded as limited U- t.roe animal, 1. t must be assumed that 

the N- factor was obtained from Sire 735. 

A further fact ot !irnpv ... 't.ance as tv wnet.ner v1• n .. J'L Si.L 

1016 carrioh the N-fa.ctor iS ~nat in a vrev.iy\.i.~..t aection, J..t i.1t1~ 

been shown that. t hin •nimal is probably homozygous for horns • 

l'Jote ; Those anima1e markea ::>• were not ~sod fvr orc ed.1 
pur.pvses • 
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If thi s so, a gene f vr horns utust h!:ivt:~ been obt.a.~.ned from 

Sire 735 VI, who is borned. This is aignigicant in that the f actor 

for horns is linked with t he N-factor. Therefor e if 1016 doee , 

not carry the N~ f'actor and its Sire 735 does, t he c hances lagainst 

this occur~ing, t~ssuming that Sire 735 had both the f actors on 

the ono chromosome are in the vicinity of one in ten . 

From t he f oregeing , despite ·the £act tha~ ~here i s 

some evidence that 1016 did carry .the N-fa ctor, i t is consi derea 
t.nat "thl.'-'> i s out-v.eighed oy the evidence f or t he multifactorial 

interpretation• Tliis conclusion is further supported by 

breeding e~~riments with sons of 1016. T.r~ese are: 

Sir-e 1~2 VI 6rd •. Sadnle , horned. Sire lOlv I E 661 VI ord.Saddle 

~ . .tC.tted \d tH Floc& ewes o;:'Unknown.-:- l'!radeo - see· p~~ ~08 

ta. ted with Saddl:e ewes of v~riOtus .. grades~ 

V r t - . 
6 

VI 

0 

\1 

·2 

IV 

2 

III 

~ 

II 

i' ·~ 

Si r e 1343 VI high, horned. Saddle neal~ Platea~. Sire l vl6 I E 661 
ora. Saddle. 

... ated Vli't'.h t".tvc.K e ~. es (backc r•o ss) 

3 ]. 0 0 10 ~ 

Sire 1307 VI Saddle Led:r - Plateau. Sire l ulo I E 647 v Saddle, 
(backcross results). 
0 2 2 2 2 5 l 

These are typical of a multif'actorial situation, and 

a s such a t e distinctly ctl:·r..:·erent from the results ob"c;ained by 

ti~ the prog~ny or Sire 1094 (set:: later, . 

. Before. discussing the pros and cons oi' Sir•e 7~· 

carrying the N genotype, it is conside;red necessary to dioouss 

his other son, Sire 1084 VI ! 

Pedigree or .;> i r e l OtA v - ~ Pln.tco.u: 

59 v Valley ~ ) 
. ) 

) E 735 VI (D) Saddled) . 1 , 
) ) E 1084 VI ·~ Plateau o 

L 589 IV SaddJ. e S. ) E 164 V Valley ~ ) 

'.lhus 1084 had been produced by t 11e mat.ing of r.~.~.any on 

.lany for iialo-hair grading • It is interesting to note that· bhis 

mating is essentially similar to t hat which resulted in Sire 

• .1016 V Saddle.• 
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If the N-type which 10 exhibits is dependent on a 

single factdr, then he must have obtained it from either hi 

sire or his dam. It is therefore proposed to explore the 

possibilities of his having obtained this single factor from 

his dam. 
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Pedigree of Ewe E 104 V Valley near Saddle (born 193e) 

11 Very Hairy" ram ) 
) 
) E 164 V ~ 
) 

"Very Hairyu ewe E 264 ) 

The term "Very Hairy" has been previously dealt with 

and therefore will not· be discussed here . · It is notable that 

es ,~:.; 164, and E 14 ~ which is dicussed a.s the d .. m of lOlb, are 

paterr:.al hal.f sisters and therefore it is unlikely that E 164 

obtained t he N-factor from her sire. In relation to her "Very 

iry" dam even J,.ess teria.l is available as this ew as only 

used in the experimental i.'lock f"o:..- one season. It i1i therefore 

apparent that little can be found from the p~digree and as with 

E 14, attention must be focused on the progeny of Ewe E lu~. 

The progeny of Dam E 164 V Valley- Saddle are: 

1932 To E 59 V Valley a' 641 II Valley (concludedf) ~ 

lV33 and 1924 no lamb. 

To E 735 (D) Laddle 

1936 To E 669 V Valley 

1084 VI t Plateau cl' 
:1085 v high. Valley (sballovP*) cf 
~· 1192 IV Valley 9 
:jC 1193 IV Valley ~ 

~Indicates that these animals were never mated . 

+ The termrrooncluded" is a common term f:or 1932 samples as it wa 

about this time tbat Dry first recognized that arrays existed in 

the coat of the sheep and the samples for that <year (1032) were 

slightly damaged due to late sampling.. Thus it is improbable 

tbat a.ny serious error \vas made, but due to the lack of certainty 

these arrays carry the term ''concluded"• 

*~alley (s mllow)" indicates that the. a.:rray approaches a Saddle 

Array, due to the fact teat the effects of the pre-natal check 

although sufficient to give some fine Sickle fipres and checked 

Curly tip fAbras, has been insufficient to give numbers typical 

of the Valley Array. 
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From the above it is apparent that no mating even 

resembling a backcross has been made, and the gcne.1.~a.1 programme 

has been to mate ~ny on -~n~. This type o ~ · ti g iven one 

VIt r luch appears from t he mating to be similar to Sire 1016. 

From this it appears unlikely t hat this ewe carried t he N-factor. 

However, further eXplo~ation is possible, as ewe E 641 has beea 

backcrossed, and therefore its breeding record is of· defin~ te 

interest to this problem. This ewe is particularly inportunt 

as its sire is E 59 who is also t he sire of Ram 73v IV . 

1934 

1935 

1936 

1937 

1\:)38 

The progeny of Ewe 641 II Valley t .conoluded) ar.e: 

To 611 II Valley 

To 995 II Valley 

To 827 II Valley 

To 1084 VI ~ Plateau 

To 1084 VI ! }lateau 

921 I Ravine ~ 

···1103 II ... o 
1104 III Valley d 
No lamb 

1327 Vlt Plateau o( 

86.5 II Rav:ine !? 

*This arrimal died before a sample was obtained for array determinat ­
ion • It is apparent f rom the above-that this ewe has 

obtained no intermediate progeny in either Halo-hair grading or 

array when mated to her maternal half-brother Sire 1084 VI t 

Further in the ~·ew to F'ew matings for Halo-hai:r abundance, she 

has always obtained the expected type of progeny . Thus this 

~imal appears to be a typical non-N-type ewe despite the fact 

t hat she was produced in a mating of Many on Many and that one 

of these, her sire, is E 59 who as the sire of ?S5must be 

regbrded with suf¥-)icion as regards the N-type genotype. 

The evidence for or against 1084 having obtained the 

N- f actor from his dam, is not conclusive and there appears to be 

no mean.s of obtaining positive evidence. 

unlikely that the dam -v.a$ responsib 

It does ho-wever seem 

Further evidence, but 

of a rather negati ve type is provided by a comparison of matings 

of f' ew on Few for Halo-hair abundance, \thich r~;ating~ h~v~ t;i.ven 

results that are very similar to t hose obtained Vlhen eVve E 164 

was mated to high grade sires. 

It is therefore clear that in a study of the inheri-

tance of t he N-type coat t hat t he t;rogeny o:f 10 re imt-ortant. 

·------------- -----ion ... .,.. 
m-....4- --..: _,._ 1 ,d.,l~A b.A.Pn_-r til. Q.AIDD~e was obtained i'or a_~~ay deteFmilaat 
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• 

ogeny of Sire 1084 VI!: 

1937 

Dam a Pro~ 

I Valley 12 I Valley 1 

Ravi:tee 2 II Valley 9 (plus .L 
dead) 

II Valley 9 {II Vall.ey 1. 

Ravine 2 Saddle 1 

IV und V 0 

VI Saddle 0 

Plfl.teau 1 

VIt Plateau 7 

Total 25 Total 25 

Ratio • non N-type 17 : N-type 8 
1.938 .. 

• 11:..~ :Progeny ...,..... -· . - -~ 

I Valley 6 I Valley 3 

• II Valley 12 II Valley 3 

a vine 1 

I.1 I Ravine l 

Valley 1 

IV and V 0 

VI Plateau 1 

VI! G..1ddle l 

Paateau 7 

18 18 

Unknown ewes 7 II Valley 3 

Ravine· l 

III Valley l (plus 1 
dead) 

• IV and V 0 

VI~ Plateau 1 
• 

Total 25 Total . 26 

Ratio = non N-type 15 : N-type 10 

• 
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1939 
No arrays have as yet been determined f or these animals . 

They are therefere olas .... i .fied on lo-h...lir ~rades a.J..one. The · 

ewes used were College f lock ewes - definitely not N-ttpe - and 

as th~ir birthcoats or arrays are unknown, t hey cannot o 

classified. 

These are: 

Halo- hair grades 

I 

II 

III 

IV 

v 
VI 

VI ! . 

Progeny 

. 4 

10 

3 

0 

0 

11 

R.a tio = non N-type 19 : N- type 1'1. 

Srom the above, there are several f~atures of' importance . 

(1) That the ratio between N and non N- type is 

by no means a perfect 1:1 ratio. 

(2) The variation in the ratio is due to a 

consistent deviation in favo~r of the non N-type animals . The 

chances of this deviation being a real departure from a 1:1 ratio 

have been estimated by .the Chi-square test. . 

Low High Chi- squf:4re 

1937 17 8 ~ .24 

1~38 15 w 1 . 00 

1939 19 ll ~.1 

Total 6 . 37 

This with three degrees of freedom = 9 . 8 
y1.rder from yeur to year 

These chances are of a similar. .:: ~., .:."" 
and total 9 . 8~ that they are a 1:1 ratio • This is not significant 

- 5~ signif icance. 

HOwever owing to the fact that the matings in .the three 

years are similar, it is possible to add the results and test 

the total •. 
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\/hen this is done the following results are Obtained. 

Lo 

51 

gh 

29 

Chi-square 

2 

This is a distinctly signif-icant departure from a l:l 

ratio. 

From these ratios therefore it appears that the 

chances of l0d4 cu.rr~ing the N-.fa.ctor are not good. 

(3) That there is a distinct break in the 

continuity between the N and !~ear-N-type and the non-r;- ·t"'v 

animals. This br eak in continuity is a consistent feature fr"om 

year to year, and is particularly distinct in that it involves two 

•hole grades. In this respect it is illuminating to compare 

these results with those obt~ined from M. 303 ~nd his descendants. 

assed results of Sire N.303 and his sons; Siree E 852 , E 980 

o.nd E 904 

Dams 

N.3o .... 

.any Halo- b . e~~es 

ed. lo-h. ewes 

No .Hulo-h. ewes 

E 86 

r:z.ed. lo-h. ev.es 

Few and no Halo-h. 
e'.ves 

980 

ed. Halo- h. ewes 

No Halo-h . ewes 

E904 

J.Jted . Halo- h . eweo:. 

Few and no. Halo-h 
ewes 

Plus VIt Daughters 

VI~ 

11 

7 

3 

6 

6 

4 

0 

6 

mated to h C69 I 2 

~ 

>2 
= 

VI 

0 

0 

1 ' 

1 

7 

0 

0 

0 

4 

1 

14 

v 

2+ 

'0 

1-* 

0 

0 

0 

0 

0 

0 

3 -

IV 

1 

4 

0 

3 

l 

0 

1 

0 

0 

00 

10 -

III 

~ 

2 

0 

0 

4 

0 

0 

l 

0 

ll 
59 -

II 

l 

5 

t• 

6 

1 

0 

t 

6 

0 

25 -

I 

0 

l 

l 

1. 

3 

0 

0 

4 

0 

12 
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From this table .it is notable th~t, 1<Jith three 

exceptions, there is ' a complete break in continuity in the Halo-

hair grade series, in that Grade V is miss ilg. Even in. the 

experiments in which these ~nimals occurred there is a com~lete· 

gap. Thus in that experiment v,here Y!+ ot..curred it is apparent 

that there are no Grade VIs and this lack produc<:-s a comp~ete 

break in the contin~i ty of the sE:u·ies . In regard to the Grude 

~ animal, from the no-~lo-hair ewes there is a complete lack 

of Gradea III and IV. It is therefore considered t hat this 

animal may be regarded as a VI ! which ~s not come to complete 

expression and therefore it is l~gitimate to regard this animal 

in the final ratio "-·S an N- type . This gives a revised ratio of 

63 :58 . It is notable that this Grade V animal is ~egarded as 

e. poorly expressed N-type , and as such it will receive t'urther 

' discussion later in tho appropiate section . 

It is considered tr~t this parallelism between N stock 

and 1084 as t..o the break ·in continuity provides evidence that 

Sir e 1084 carries the N- fac tor. 

(4) The fourth feature of importance is found in 

the .arrays of the progeny of 1084 . Thea~ arruys have been 

analysed in an attempt to ascertain v~hether the discontinuity in 

J~lo-hair grading is a real or s turious one and whether tm 
break in continuity is me .. :ely masking an essential cont inuity o 

the pre-natal check bet\,een animals . 

Swnmarised the result of this analysis of' arravs is: 

Dam§ ProgenY 

Arrays Numbers Arrays UumberL 

Fla.teau 0 Pl ateau 18 

SaddJ.e 0 Saddle 2 

Ravine 2 Ravine .. 3 

Valley 26 Val"ley 23 

Plain 0 Plain 2 

'*unknown Grades I, 15 Dead 
and II + Grade II 1 

Flock ~wes 7 Grade TIT 1 

-50 50 
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• 

.# These are early experimental ewes and the arrays were not 

• determined • 

• 

• 
• 

(I 

... 

..:t' These la.t.1bs di~d $oon af'te : birth a nd theref ore although graded 

f'or Halo ... hair abundance it \,as impos sible to analyse sa.mplus i 'or 

ar!'ays. 

Note:- here a ewe bus had twins she is counted twice. 

Note:• From analyses of a large number of almost 

completely non medullated arrays, I consider that the Pl a in Arr . . 
is a ve y unusual array and that e;.rrays in which no s ign of' a pr--e-

nata l check can be f ound with close scrutiny are very rare indeed. 

Therefore in the light of the appearance of Valley .N.rrays in 

No- Halo-hair Stud rlomney sheep, I consider that the Valley Arrra.y 

ight be regarded a s the t~pical recessi ve N-type. 

From this summary, J. t is apparent that a lthough t wo 
I . 

Saddle Arrays appear in t he progeny there is a.n essential 

disco~:rtinui ty between the typical N-typ~ Plateau and tl].e typica l 

recessive type Valley~ Thi s distinction within t he arrays ie 

particularly notic eable when the results ar e co,mpared with the 

array results of Sire 1016, which are: 

Dams 

Plateau 0 

Saddle 2~ 

Ra.vi.Ie 4 

Valley 4 

Plain 0 

Tota l ~ 

Progeny 

Plateau 

Saddle 

Ravine 

Valley 

Plain 

Total 

4 

18 

4 

l 

!:::.... 

A criticism of this comparison is t hat in 1016 hi~h 

grade Saddle ewes v1ere used, while in 1084 low grade Valley ewes 

were the dams, and theref ore it would be expected thut ther e 

would be l ess Saddle Arrays in t he pr ogeny of Sire 1084 than in 

Sire 1016. However i t ffiay be argued that 1084, despite the f act 

that he received no a soistance from the ewes, produced seventeen 

Plateau Arrays li ke himself' ; v.h ile 1016 despite der"ini te dssist­

ance from the ewes, obtained only f our N-type progeny, ~ . hich 



• 

• 

.. 
• 

~ 

• 

. . 

220 

appear as the top end of an e:ssentiallY continuous series, i:i nl 

not discontinuous as are the arrays of' the progeny of 1084. 

Thu~ to s\,Uil up it appears L'rom the above discussions, 

that Sire 1084 VI! ac.tually car ri es the N-.f'\Ctor, but the -·atios 

make it appear (see page 215J that tl.ere is some coraplic ... tion that 

completely p·::.· evf:nts the N genotype from being passed on or f'rom 

coming to ex ression. 

In an endeavour to throw further libht on the question 

as to vthether 1084 earried the N~fa.ctor or not, his N-type son 

1238 VI~ was b&ckcrossed. The ewes US$d for~ thi ..... mating were 

flock ewes of unltnown birth coat . Observations for kemp ~nd 

medulia were made on these ewoa and it is unlikely that any 

curried the f.::...ctor. These mating;., were made in 1039, so it 

has oeen impossible to make a: .. :ray determinations as yet, .. n 

tqerefore observations are limited to Halo- hair gradings • 

...:Ol.ever ) this is not a eerious objection, a s it is apparent !·rom 

the results quoted beluv tt~t there is a distinct br·eak in the 

continuity o~ the lml-hair gradings. 

The oreeding results of Sire 1~38 VIl Plat.e~u u.re: 

VI~ VI v IV III II I 

lO 0 0 0 0 7 0 

This is :a clear cut 1: l ratio. It is therefore saf'e. 

even \ ith this meagre material to regard this sire as huving the 

N-factor typical of t he O:tiginal N- type rum N. 303 (see f)reviousl.n 

pa.ge 21 7 ) . 

It is notable that in this son of 1084, the .deviation 

from the perfect ratio is in favoUI"' of the N ... type, that is, in 

the opposite (l irection to the deviations. in the progen.r of his sire. 

I-t tnus · appeat·a that if the consist~nt deviations from the per ·ect 

1~1 ratios vthich are found in the backc.J."'Osses of Sire 1084 are to 

be reg;lrded as due to something other than chance, then this son 

must be rega rded a acking this "somethir~g n ,. The fact that 

both t hese anim~ls, father and son, we:;:e ohepherued together 

previouo to tupping and Wer·e mated in adjacent p~ddocks at tne 
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SUMMARY 

1. Dry•s work on the inheritance of theN-type coat is briefly 

reviewed. 

2. It is concluded ' t hat t he logical explanation of the breeding 

results of Sire 1016 ie a multifactorial type of inheritance. 

;. It ia concluded t hat Sire 1084 vr: carries the N factor. 

4. It is i mprobable that the dam is responsible for the N factor 

of 1084. 

5. A genetical eXPlanation is probably correct for the consist­

ently skewed ratios of aire 1084 • 
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From the discussion of the cenetics of Sires 1016 and 

1084 it is apparent that the mutal Sire of these half-brothers 

has: 

( 1) Produced an. N-tJ[IJe, horned ram, ( 1084) which carried 

the N factor. 

(2) Produced a Gl .. ade V (high) Saddle, horned ram which has 

when mated to similar animals, produced multifactorial 

N•tlll>e progeny. 

Further, 1 t has been found that, "although the evidence 

is inconclusive 1 t seems unlikely that the dam of 1084 was 

re~;ponsible for the N factor which he carries". Therefore it is 

possible that sire 735 ho.d the U factor but that this factor 

failed to came to complete expression. A study of the breeding 

results of 735 is also necessary ar; Sire 7.35 is unrelated to N303, 

the original N-t31>e animal, and thus the study o:r sire 735 may 

throw light on the occurrence and limiting that may occur to the 

N factor. Further, Sheep 735 is sired by Sire E.59 the grandsire 

o~ Sire 1059 VI! which o11iraal~ clue to its remarltable breeding 

:.,esults, hac cm.1sti tttted a. distinct problem in the study of the 

inheritance of the N~type. 

The pedigree of Si~e 735 VI (D) Saddle. 

735 VI (D) saddle. 

R. 59 V VB~le;y t:! 
(homed) 

E. 589 IV Saddle. 

~
"Slightly llair·y" 6 

(polled) 
•shortu ewe 

~ 
784 VI tf 

(polled) 

"Hairy- ewe" M.A.C. 290 

*Note: Short indicates ·i:Ji.at t.bms e.we was one of the foundation 

ewee of th.e e~erimental flock and was obtained from 

Mr. ~l. Short. 

The progeny o~ Sire 735 VI (D) Saddle • 

Ewes 

Lnmbs 

vt.! 

1 

1 

VI 

0 

5 

(from a V ewe) 

v 

4 

3 

IV 

3 

1 

III 

2 

2 

II I 

2 unknorm 

0 0 
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It is impossible to know whether or not this is a 1 : 1 

ratio due to the high grades of the ewes and the .emall numbers. 

Ther·e are records for.- horns foir fl)u.:t• of these rams ; 

the fifth vms c astrated. 

Tvro had hor·ns :-

1084 VI! 

101 6 v 

Two did not ·have hol .. ns . 
1085 v 

1072 Vl: 

Ex. 164 V Valley 

Ex. 14 Itt Saddle. 

(twin ot 1084) 

Ex. 541 VI! 

This ,alao, i s inconclusive clqe to the smell num'be:r:·s 

but it a ppears likely that 735 was responsible f or the ho1~s in 

hisr lambs. This is significant in view o.r the tact that 

linkage occurs between the :factor JJ end tr..e factor H. Further·, 

it hos been shown in the previous section on the 1nher1 tMce of' 

horne that; 1015 :'.s prcbubly nomoz;rgous and. t.her·e:r if thia 

animal does. not ca:r>l"Y the 11 f'aeto:t:> while its half-bl"~Other 1084 

r.ich a.p:geE:r•s to have the N and. TI factors l1nkedt (see previous 

section :page ~02 ) then a crossover must t£4vc occurred in the 

. genu cell from Which 6ne; ~f these anime~S P.J"OSe. This haS_, 

ho"icver, been discnf'sed :previousJ.~r and, therefore, j~ t is sufficient 

~o note ttst the evidence rram hor.ns for or against Sire 735 

l:'...aving carried t.."'le .N f'actor :! .n inconclllSl.ve. 

A fu.rther method or cnqu:i.ry remci.ns , and that is t.he 

s t ully ot.."" the a.:::-·ra.ys ot: the proc:e:n~r of Sire 735. These are : .... 

Dams. -- :Pro~t9IlY. 

541 VI! Plateau 1072 VI V~ley .. 

OIV Saddle 1101 vr Valley· 

589 IV Saddle 1081 rv high. Valley-

14 III Saddle 1016 v Saddle 

139 v Ravine 1096 II! Valley 

139 v Ravine 1097 III Valley 

t64 v Valley 1085 v Valley 

164 v Valley 1 084 VI! Plateau 

181 III Valley 1102 v Valley 

Flock ewe ? 1086 VI Valley 
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.F':-ou these it is clear tha. t 735 bas produced o.i:tly cne 

real N•ty;pe animal ( 1084) and this animal has been. ' snown to g-lve 

ratios which •r·e Oill~' just significant. Thus unless sane limiting 

factors are :t;os tnla ted 1 t appears unlikely from these experiments 
\ 

. that Sire 735 ca:t'\t~ied the N factor. However, due to the fact 

that 1 t has been show that his son 1084 probably carried thti 

N factor ~_hich fl.p:peai.,s not to h:_ive cane from his dam, it appears 

necessary to :p()atUlate these limiting :f'actors or ;perhaps some 

ty;pe of factor complex Ywhich either acta on the N factor and 

preve.nts 1 t 1·~Chn coming to e~re-ssion or being :passed on, or that 

the N t:'l:J)e i ·i;aelf' is dependent on some type of complenlen tary 

complex which may be b:roken t).p unless the frequalley is high rilld 

the g enes are few ,<;;r U:l¥ess l illkage occU:tis, It is c<..onceiva.ble 

if t his lat ter suggestiol'J. is near the truth that the N-t;>-"'Pe may 

still be prevented :from eO'lling to e.x::9ression by separate limiting 

£actors. Such :tac·f;ors could result in Sire 735 being t1. Grode VI 

and a definite Sd4dle Ar't'ay while carryir~ the suggested N com­

l'lex. 

A fUrther search o£ the sons and d.aug.t.~.tars of Sire 735 

adds 1:1. t tl.e, as only one animal , other than ·1 016 a..Yl.d 1 084, was 

used tor breeding. The breeding results of this ewe are :• 

EWe 1086 VI Valley. Sire 7.35/Ex. Flock ewe. 

1938 To 1095 VX. Vo.l!ey, 1404 o VI (borders on !) Sacldle. 

1405 o V Ravine 

1939 To 1 04G I Valley 70 ° VI! Slight (D) 

' 

Sire 1046 has been bred for 

and is out o:C ewe 140 I and by Sire 869 I, 'Thus tbis ewe ma.;r be 

rega.rd.ed as an animal which is perhaps similar to her sire. She 

~erefore lends ~pport to the view that Sire 735 may have 

carried the N factor which was prevented from coming to cOm@lete 

expression 1n his coat. Iu regsro to the possibility of the 

complementary faetors being :present, this ewe nettltllr attpports 

nor disposes of such a possibility. 

However, the progeny of Sire 735 other than 1084, 1016 

and the ewe 1086, do not constitue evidence for or against the 
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mode of inheritance and the possibilities of limitation of the 

ll factor'f Therefore attention must be direeted to the Sire and 

Dl;llll o£ this :ram. 

The Dam .of Sire 735 VI (D) Saddle • 

E.589 IV Saddle. 

Pedigree : 

E 589 IV Saddle 
} 784 v'l /i!'rfl.Y ? 

t "I .. a1ry ciwe~~ M.A. c . a9o. 
.POlled. 

flti s ewe hed e. polled sire, therefo~ if ohe oar1•ied 

the fa.otor for hox~ns she must have obtained j.t from her ttem. 

Unfortunately her dam was only used once in these experiments. 

However, in the light of a past discussion (pg. 193 ) on these 

early flocks of· D:ry•s the chances are that this ewe. M .. A.O. 290, 

did not carey the H factor. Further, the i'aC"t t.llii t ·us.e sire of 

735, E. 59, himself horned, obtained three sons wi·th lcr ... obs and 

scurs and one w1 th horns makes it a:P:pear probable that Si1'-e 735 

obtained his horns f 'rom his sire and not from his dam. Also, 

735t from breeding results quoted previously (pg. 224 ) , ie 

heterozygous for the factor II and therefore it is unlikely that 

his dam carried this factor. This is importrmt as the f'act that 

linkage ocoura between the i'a.cto1 .. for horns and the N f'actor, 

(see section on ~1e Inheritance o~ Horns ar~ Dryta unpubliohed 

pa:Pera) • suggests tha t this awe did :not carry tM N :factor. 

Progeny of• E. 589 tv. 
193:5 

1934 

1935 

1936 

To E.59 V Valloy 
(horned) 

To· 1~.·303 Vl! l?latcatt 
(horne: d.) 

To 735 VI Saddle 
· (horned) 

To 852 V~! Plateau 
(horned) 

735 d' VI Sad.dle 
(Iiorned) 

918 ~ IV Valley 

1oe.c ~ v::. 
10e1 ~ rr h1ch. '\"'r:lley. 

·J1 VJ]' Pl~:te.~u 
(horned) 

These results do not E;lf'f'oro evidence of the presence 

of' the N factor in E.589. 

Thus i:f Ram 735 carries t..'le N factor 1 t a:pl?ears to be 

uruik#Jly thll t . h~ O])taiholi i 't f'rom his dSlll • 
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Sire of' Ram. 735 VI (D) Sao.dle, horned., 

E.59 V Valley horned. 

PedigrE'!e : 

.,.,.59 V Valley 

~~ nsho!"tlf - see page 

>~ "Slightly Hai. ry" 

(*"Short" ewe. 

227 • 
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Sire hSli.?:htl!' Hairy" is of unknown HEllo-hair grading 

~nd ar•ra;tt. He waa "ne of the orig:lnal animals of' the Massey 

Ag!'icultu.r:U <Jolleet?l e:r,peri.men.tol flock and '1.7aa a stud Rom:ney1 

r~presentative of w.h.at was rega.-~ed. as •slightly hairy' by eye 

dete!'mination. The benzol test was ~__9Wll in these early days. 

He wa.a l'Olll!:)d ~'I'J.d thf)refore E. 59 ll'l\1..'3t ha.ve obtdned the Horned. 

gene from hi a dam. It is clear t~at 1 t 111 qn.1 te inmossible to 

.PI'ove anything by a study of the ped:i.t:tree of this animal anfl 

attention muat th~re:t.·ore be confined to h.Ls proge~. These also 

suffe:~.'" i'l"om th.e di6advantaga that this ~ron was mated lwc;ely w-.t th 

ewes o't l.mknown bi.rthcoat. 

Summe.:r:tsed the -progeny of Sit·e 11Slightly naii"Y" are ;-

,. .. ~ted with ewea higher than Gl'ade I:ri (his only matings with ewes 

of knO\m. grade) 

vr.. 
P~ogeny E.195 

v. 
E.7 

E .. 22 

E.44 

IV. 

E.20 

E.21 

'rlle of'fspl"'ing of these six ewes have been consider-ed and are 

summarised belovr :-

E .. :2o IV Saddle 

Grade n 
Grade IV 

Grade VI 

Grade VI! 

liumbere. 

2 

1 

. 1 (735) 

2 

Sim::o., 

E.59 V 

E.59 V 

N. 303 and his 
son 852 VI! 
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E.21 IV Valley 

Gra.de II . 1 852 VI! 

G1-aa.de III 1 745 IV 

Gl"'~de v 1 FJ. ;j9 V 

Grade VI! 2 N.303 a4d bis son 
852 VI! 

E.7 v Valley 

No Drogeny above Grade III 

E.22 v Valley 

rede III 1 

Grade lV 1 E.59 V 

<.trade VI! 2 750 VI! 

note: Sire 750 ie a eon of ~~ .30.3 I Ex. er:e 541' VJ! 

:m.44 
Gl~ade !I! 3 

~ anci. belo\·;) 

Grade IV 1 669 v 
Grade v 4 E. 59 and 66~ V 

The grade V daughter of ~.59 was used for breedL~ and produced 

when mated to 1016, one Grade VI! and one Grade VI . 

E.195 V SaddJ.e 

G1•acle .II 

Grade V E.!59 V 

Sttn:ttna ri sed the ae t•esu...1. t s are : ..... 

6 VI! al.~ sired by n.303 01') a son of his 

1 V! Sired by E735, a son of E. 59. 

1 VI ( 1095) :rr.:;m1 a dauc.~tcr of E.59 

1 VI!. S:l(j. 1' VI by 101G who VJas by E. 735. 

Thue all the many Hal.o-ha1r animals trace to N.303 or to E. 59. 

From the above 1 t cannot be concluded that the S.ire 

of E.59 passed on tho suggested factor to any of his progeny 

other than to E. 59. When halt-sis tal'S of E,. 59 were mated to 

this ·sire's son end 3ra.Y).dsons , which did not obta:i.n 1'hc N factor 

from their d.am8-, N and near li animals were prodttced,. Th1 s makes 

I 
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'·t appear that tbis· sire, although not ca:t'T~ng t}.l.e N factor 

ns able to ;peas on to his progeey some IJOI>tion which. whett 

added. to or ~'oncentratefl by inbreeding prOduced the N-t;y:pe. 
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It is thercfo1•e concluded that the Sire of E.59 did 

not carry the N•factor and it is thus considered necessaey to 

explo:re tho possibilities of the dam. 

Bwe uehol .. t" is o.n introdu¢ed ew~ of unknown birthcoat. 

She had only- tu·o lor.:ibs during her life in the experimental flock. 

These we.rE:J E .. .39 V ar~ ~ ev;0 F.J. 502 !XI which wa3 sired bst 1'Densett, 

l~alil 731 I!!. ThiB CWO WU:J no~ \Wed :for b~ecding • . ThGre is thus 

no cviuence :?!'om e! thor the progeny o3? the :pedigree that :E-.59 

Ob1;athod. the !r-'fflctor :fr01n hio dam. HoweV'er 1 this e\•te is de:f'ini te-

1;r w.llilrely to ha-ro b0en an n.;.. type bu~ it is :iJ!tP.ortant to n.o·~e 

vhat she mu.st !J.ave cEU"ricd t;ho :ractol' for homs becatl.St!J the sire 

of oor ho:m:t€ld lamb :m.59' was polled. The fact tbnt ther~ ia a 

knovm J.inklge bet';'tcen the ~r gene EU'ld the gene· fo1• horns rathe:r 

put~ thio e~o u:ndcr ::rus~icion :Lf E. 59 ca:a be shown ·to carry the 

lf-f'notor,. 

~ller~ io -tnun :no evidence ft-O!ll the etre of Darn or E. 59 

that eu..;;geo·~n t.J:mt t.llls ram ~a.rt~ied t..l'te lf f'ex~to1~. It is there 

i'or~ lteooaco.ey to Pa3 attention to the progeny ot S1re E. 59. 

:l?rogeny of E. 59 t-

19.32 

Mated to M~ Halo ewes 

VI! 

1 

VI 
0 

v tv 

3 

III 

2 

II 

2 

X 

) 

In a ddition 1~0 these there \"ferc two utremel;r tin¥ 

G~ade !I lambs, de~d a..~ birth. ;These M.iJ•Ullu z:r'l..ny well be :regarded 

as hirther (1-z-ade animals w'i th oo!."!e Halo'""h~r~J au:p~reased by the 

poor pre-nats:l o.evelol)t!lent to Suyer•sickl~ f'ibre.s, 

This eJtpe~iment ce.nnot be regarded as g.1vinp: a 1:1 

ratio and rather :provides evi.ience· tor a rnlil tifaeto~ial, s1 tuation • 

As for horns, these do hot cldify the position as there were only 

two ram lambs, one of wh.:i.oh died at birth, the othe:1l apparently 

being castJ:~a.ted or disappearing soon after • 
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A study of the :vr·ogeny of the higher grade onimals 1s 

tnade in an endeavour to d.seol•tain whether t:t.tey car.ried the N 

factor. thus ;-

E.661 ~ vr.: S~ddlc I Ez... E. V ( lde;h) Saddle_ 

906 ~ III Ravine 19.34 'l'o N'. 303 VI 1 

1935 To 750 '\ ..... 1 
ll,;l. 

1936 To 669 v 

·J937 rl.10 10-.6 v 

19.38 To 1016 V 

dea.C:. 

11n ¥ v lli.e;h. 

1 ·1113 r/ VI high;. 

·t342 rf VI 

85.5 ~ V!! 

86. 5 ~ V!. 

VaLley 

Saddle,. 

.Saddle 

Sadd.lP. 

Saddle 

*Note: E. 55 was the C1ff's:prir~; of paren·te 'bOth bf ur.~.kno\m fls.lo-hair 

·. ·di E ~"'""-" tira · ng. ,ub~ .d E. 660 II were the only lambs of' P..55. 

'l'.hese 1~eaul ts , due in tile main to the high grade sires 

. used, are inconcl usi v~ .anu may Ol... ma~ n6 e be a 1 : 1 ra. tio. The · 

most reasonable ezplw1c.t':;ion ot the VI! :vrogeey is that eiven ill 

the discussion l.r•e 1016, that is, that 85.5 Vl!' mma 1 ts 

H-typo to a multifactorial oi tuat1on a11d that E ~ 661 has probably 

rccahred adcti ·!ii.:mal 'both 1>a.rents at1D. ha.a passed !T'an;y' 

ot them on to ot:r}?Si:·ing that were able to rec~ive therll also from 

the othe;r- parent. 

~heee N-type g~andeluldren of E.59 were obtained from 

~his tna tin.g . They a re :-

~63.3_ 9 Valley To 1095 VI. Ve.J.le-- j v-I' (11) 
1212 ° ·' Plateau. 

TJ:lis :f':!:-om other br~di:ug r~s1ll ts qf ·i 095 is ree,ut•ded a;3 ~l multi­

£actor1a.l u-.·type. 

to 1084 VI! Plateau ·j327 6' V"I! :Plateau. 

T"'.o.1s N-ty---"e is regarded as due to the H..:.f'actor Wjlich 1084 

.I?robably carries. This is supported. by the to.ot tha·t.. in the 

following year this zrc ting was repeated 

·as obte.ined. Thus ;-

t.\ J?ecessi ve It animal 

!.,64~-~ J..::r Valley To 1084 VI! 68.5 .9 J:I Valley 

~..27_-

E.647 9 V Saddle To 1016 V 1308 ~ VI! Pla teau-Saddle 
1307 6' V! Saddle f.(p:p . 

Plateau. 
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This is considered to be a similar mating to that of 

85. 5 VI! dlsoussed over the p~ge and thus is eoneluded to be a 

multifactorial N-type • 

It is therefore clea:r that fran the 1932 mating the 

evidence is in favour of Sire E. 59 not carrying the N•factor. 

~ 2~.2· 

Mated to No•Halo ewes. 

VI ' V !V III II I 

0 1 1 3 8 2 

These f'ig\.U'es bear no resemblance to a 1:1 ratio and 

thus are against the Grade V condi t:.ton of E. 59 having a single 

factox- basis. 

The progeny of the animals txaom this breeding experiment 

also tails to sUP;port the single factor hypothesis. Thus E.685 ~ 

l:t I EX. 88 I Valle~ was mated to two N-type :ttams, namely 852 VI! 

and son of N.303 VI! and 1084 vr.: These matings pOOdu.ced three 

low gl;'ade animals grading I, II and I1I and one V! (high} by 

1084. 

Also E 766 C.? (high} Va.lle,y I Ex,. 140 :t Vallel>" when 

mated to low grade aires, 995 II and 827 II, produced two Grade I 

from the latter. onl~ one c>f these was mated, .a Grade V, ani that 

with sire 1016 v~ when it gave one Grade v and one Grade IV, resul'ii 

Which a l:'e consistent w1 th a mul t1factor1al mode of inhert tanee. 

Thus the detailed restll ts support the viev1 that tbis 

experiment p~ovides evidence that E • .59 dOes not carry the N­

factor. 

Further m atihgs were done in 1933 4nd E.59· was mated 

to Medium-Halo ewes. '!'he results of' th1s rna t1ng are :-

VI 

i 

v 

3 

XV* 

4 

·III 

1 

I · 

3 

:Note·: This include~ 734 cl IV,. high ox- V low • 

1 

0 

These do not constitute a 1:1 ratio a;nd are therefore 

1ncom:pat1ble with the presence of the N factor • 

The progeny of these animals resemble closely those 
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obtained by mating other progeny of E. 59 and 'they thus provide no 

evidence that this· sire carr! ed the N factor. One animal , however, 

is wotithY of pal'ticular note as it has been extensively used as a 

sire. This animal is sheep 1059 VI! Plateau and .1 t was :produced by 

mating ~we 734 IV (high) with 767 I Valley. 

Thus with this one ·exception, there is no evidence that 

Sire 10.59 VI! carried the N factor. This is abundantly clear when 
the evidence is massed. 

'rhus : .. 

VI v IV III II I 

2 7 8 6 13 1· 

This in no way resembles a 1:1 ratio. It is therefore 

consid.ered . that the evidence :produced leads to the concl.usion that 

E 59 does not carry the N faator • 

Thus to &unmarise the conclusions reached in this 

section ;-. 

1·. The bulk of' the evidence suggests that Sire 735 does 

not carey the N factor. 

2. The fact that Sire 735 sire 1084, whose breeding results 

suggest that he carried the N factor, leads to the 

postulation that Sire 735 V may be a "limited" N-type. 

3. Contemplation of' the progeny of the grand pa~ents ot 
735 leads to the conclusion that ·neither or these 

an1mals carry the N factor, 

4. E • .59 is regarded as having obtained his horned gene 

t'rom his dam. 

5. Evidence from the breeding experiments with E.59 leads 

to the conclusion that this sire does not carry the 

N factor. 

6. .An N•type grandson ... , Sire 1059 - was produced by 

rna t1ng a medium Halo (Grade XV high) with a No-halo 

ram. 
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Sire 1059 VI! Plateau. Hornedt 

This animal is of interest as 1 t is an N-type graroaon 

of E.59 and is un»elatea to the other N•type strains. FUrthe~ 

·it has given results in rnatings which suggest that it has not 

the ordinary multifactori al genotn>e tbl' N-t~e. 

Pedigree of 1059 VI! Plateau. Horned. 

10 tf VI! Plateau. 

767 d I Valley 

734 ~ IV (high) 
Arry? 

} E.131 o I Valley 

t E.,168 ~ V Array 
(unknoim) 

1 

E. 59 d' V Valley 
(horned) 

E.37 9 III Ravine 

FMm this :pedigree it appears that 1059 obtained his 

horns through his dam from E. 59, his hol.'"Iled grandsire and that 

bia N-type coat is due to a multifactorial ~ddition of factors 

from Grade IV (idgh) 735 1 and Grade I Valley 767 uho, for such 

an explanat1on, must not 'be regarded as a ::rro-halo animal. It 

is not known whether a No-Halo animal can ac tu.ally carey factors 

for Halo•hairs without showing Halo-hairs in the birthcoat • . 

Another explanation is that 1059 obtained tl~ N factor 

tran his dam in whom 1 t failed to cane to full expression. There 

is de:f'1.n1 t e evidenee that this ean occur as ia apparent from the 

backc:rosses o:f' N.-303 and his sons (pe;. 217 ) where Grade VI animals 

have been obtained. Further evidence for this has been ~bta.ined 

by backerossing Grade 1/1., N.303 animals when typical ll-type 

a..."'11.mals have been produced. Bowe'Ver, 1 t 1s not known whether the 

N factor can be limited from a VI! for Halo-hair grading to a 

Grade IV (high). A fll!'ther disadvantage arising from this 

sUggestion ia that ~.t has been shown that E. 59 does no'L carry 

the N f'actor and therefore the postulated N factor must come 

from his Grade III grandam. 

Thus neither explanation is sa tisf'aetory and both 

become less so, when the results of backcrosse.s are stu.d1ed. 

These are :.;,. 
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Vl! VI. v IV III II 

1937 0 0 0 0 6 19 

1938 1 0 0 () 3 6 

1939 g 1 1: 0 8 7 

This l'·eeult is l)articularly illuminating wh~n compared 

th that obtained from backcross1ng Sire 1016; I"ege.rded ae a 
definite ~titactorial N-type. {see previous section) . 

' vr• .. 
1 

VI 

0 

v 
5 

IV' 

1 

III 

2 

I! 

1 

Thus 1t is apparent that the concentration of animals 

in the low p:rades nlSkes the multifacto1~1al hypothesis untenable. 

lf the ;N i'ueto'ti is present then the ratio should be a 

1 :1 ratio bu.t a ,3(h 1 tio is obtained. The chances against this 

being a 1 : 1 ratio are eno!tlOUa. Ot: course, limiting factors 

• similar to those suggested for Sir.e 1084 could be :postulated but 

this is felt to be unsatisfactoey. 

• 

• 

Whe most, reasonable explanation of th1e animal and one 

which explains ma.n;r of the anomalies which have been shQWn to 

exist, as well as cle.r1:171ng the origin ot the original tt-type 

sire N.303,. has been· made b;9' Dr. P.R. McMahon during a cUscuseion 

on this probl~. He tJ ugge sts the t perhaps a dOminant c()mple.i of 

two oamplementar.y closel~ linked factors wblch ha~e no effect 

singly, is responsible tor the N-type. It ie 41ff1cul t w1 th the 

small numbers possible with sheep to distinguish these o losely 

linked :fac·tors when they occur on the one chranoaone fi.'om Ei. 

single d<Xllinant t'act.orr. However, it these genes SJ"e oa.rried on 

d1f'f'et-ent chranosones 1t is only v.hen crossover$ occuX' that the 

N-ty:pe of the parent 1s I>egained in the offspring • 

Thus on this theocy, Sire 1059 VI! is eXplained. as 
(Lush) 

having the two 1!f)p1stat1c"t'actors which he obtained fl'Onl b otll his 

Bire and dain who, due to the fact that each only cart'ied. one 

factor, w~re not N~type. When 1059 1s rna. ted these<· factors, 

termed N1 @Q. N2 1 separate ·at gametogenesis· and the· l'T-tY.Pe is 

I 

2 

1 

5 

I 

0 
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lost unless crossing oyer oeours. On tbis theory crossing over 

has occurred twice in sixty-two times #iving an N-type son. (one 

born dead) that should, in br-eeding e~periments, be indistinguish­

able from a single dominant factor N-tY.Pe animal due to th~ :tact 

that this animal, unlike his sir-e; should oarcy the r~ eomplex on 

the one chrornosone. 

The other two N•type progeny of Sire 1059 are out of 

their o.•m half-siste:rs {daughters of Sire 1059) and thus t:P..ey will 

be probably genetically identical with their sire in so :f'ar as 

the suggested N factors are concerned. That is, they probably 

receive one complementary factor from their sire, the other :rx-om 

their dam ant1 therefore, although definite N•tY,Pe animals, they 

are unlikely to cal"ry the factors on the same chromosone and 

therefore to "bre·ed. true". 

Acting on 'bhis suggestion breeding exper'.i.meuts we:L'e 

undertaken :1n 1939 mating together N .... type recessives in the hope 

o·i6' obtaining anothe~* at1imal siro.ilaft to 1059. The <::henceo S(;"llinst 

this occurring were large a.o both animals would require to be 

orosaovere assuming that their sires were heterozygous for both 

N1 and N2. Eyen if botll parents ce.rry one gene each the chances 

Agttinst. a.ns" pa;t\ticul.ar mating pr'Oducing an n-t;rpe animal o.re o:cuy 

1 1n 4. Howcsve:ro, des:pi te thescl ch.anees two N-type an:lmtC.s have 

'been produced in mat1~1gs. 

The pedigree of' one of these atdmals is 1-

14/39 0 V!! 

852 rf VI! 

t 1154 ti l Valley 

909 { I Valley-

~904 <fVI! . 

1302 ~ II Ravine ~ 

~652 I Valley 

~ N303 a'VI! 

~ 184 I Valley 

\ 

6·i 1 6 II Valley­
Ravine 

1 81 III Valley 

~ N.303 6 VI: Plateau 

t 834 V Saddle 

~ 
611 d' II Valley­

Ravine 

113 II 
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The other animal, sheep 114/39 6 VI! (D) slight, has 

an almost identical pedigree. It is the daughter of sire 1154 

and ewe 1293 !I J.E. Valley- (truncated). This ewe is a IBterne.l 

half-sister to ewe 1302 (abOve) whose dam was ewe 912 I Valley. 

It is interesting to note that these animals are ot: 

our N303 stock - a type of stoCk which has given satisfactory 

ratios, ap~arently free from any limiting factors as postulated 

for 1084 VIZ the outstan41ng sire of the E.59 family. Further, 

1 t 1s notable that in the massed evidence from N303 stock the 

:ratios are 62 * 59 (see pre':'1ous section pg. 217 ) 1 a ratio 

s11ghtl~ in :f'avour of the non-.U-tY)?e. 

~Aen applied to the problems raised by the study of the 

progeny of E. 59 the lzypothesis is partieulo.rly interesting. Thus 

Sil"e 1084 VI! can oe explai:aed as having resulted from a cross 

over in the zygote between the N1 and the N2 genes obtained fran 

both sire and dam respectively. This type of crossover is reported 

by Goldsmidth aa having oecUl"red in Drosophila. We have; there­

fore, a relatively sinlple explana. tion of the :rae t that '1.084 

appears to l1ave the N factor while its sire and dam, as has been 

shown, are Wl.l ikcly to have 1 t. 
' 

The theory i~~ affcc ts the conclusion dra·wn 1'l'~atl 

the breeding results Qf Sire 1016 and will explain any 1:1 rt~tios 

which may be obta1ned when li-type prog~n.y of Sire 1016 are 

backcrossed. 

It also e.A."J)le.i.ne the origin of N303 in a Stud Romney 

Flock by postulating a similar situation to that sue;gested above 

for Sire 1 084. Tllis sup:posi ticn also gains acme slippO.t"~t f'rom the 

fact that ~isiting fa~ers are seldOm surprised by the a~pea.rance 

of the N•type coat and are often quite definite that t~ey have 

seen similar in their ovm or neighbours flocks. This is ft~J 

haphazard evidence but 1 t suggests that a mutation the•:ey, which 

appears to be en alternative, is not likely to be correct • 

Fw·t;hor· evlG.enee of t..'W ocaur·rence of the N-t~:pe coat 

1s obtain~ from a backcross mating w1~1 n ewe ~hich the late 
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Mr. D. J. Side~ of canterbury Agriclll.turai College presented to 

Dr. Dry. This ewe·,. a two-tooth,· has a great deal of kemp in an 

extremely gross fleece. When backcroased to Sire 1046 I Valley 

an animal. c>f Non•N•type breeding,: a Grade VI! N-tY.Pe l amb was 

obtained. 

The fact that two N-type strains have appeared in the 

£assey Agricultural College experimental flock in ten ~ears also 

suggests that a mutation elt:J)ltmati on is unsatisf'actoey'. This is 
. ,. 

also supported. b~ the fact that the N factor is a Dominant and as 

such could not be carried in a recessive condition tor a large 

number o~ generations. 

\'11th the p resent eVidence, however, D-r . Mc.r.tahon • s 

expl anation must only be regarded na the best so far ~dvancecl. 

It 18 possible that future breeding experiments may completEll:9' 

disprove it or at le~st lead to modifica tions .?r extensions. 

However, -~~ . appears to be vecy tatisfactory With the present :t'acts 

and as "the shortest theocy that explains all the facts", it is 

well worthy of. further enquiry. 

The fact that this theory necessitates t h.e presence of 

two factors which are only effective when present togethe'Xi· am 
appear to be totall:r reeessive ,when separate_, may be consider-ed 

to be an argument. ~~~inst the reality of the presence of t hese 

genes but 1 t must be remembered t...lla t the N-type coat is dl~e to 

a lack o:t' pre-natal check (22) and 1s thus a. r eeponse to a lack 

of follicular density in the early p r e-natal cont. This lack of' 

density may be due to a slow l'ate o:f' follicular develo!;>ment or a 

rapid rate of skin expansion, or both. Thus the two gene 

pos tUlated probably act on developmental rates and e.a srtch may 

have d.ef'1n1 te effects on the growth of the foetus E¥$ tl. whole even 

when apart. 

It is therefore a.Pparent that a study of the ;physiologic­

al genetics of the N..;;.type coat is of the utmos t impt:>rtance in that 

it may throw light on many f'uniarnental problems of fleece 

development :gnd. may lead to a distinct step fo~vard in the under-

standing of the development of the Mammalian coat as a Whole. 
_ ............ 
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SWMAHY. 

f• T):le pedigree of Sire 1059 is briefly qisctis sed and it is 

concluded that there is no reason to believe that either 

his sire or his dam carried the N factor. 

2. The breeding results of Sire 1059 are given . It is 

shown that these results cannot be explai ned on a multi­

factorial hypothesis. 

) . ~. P.R.MoMahon ' s suggestion as to the genetics of the 

N-type is discussed. 

4. Breeding experiments designed to throw some light on the 

correctness of this suggestion are discussed. 

5· 

6. 

The occurrence of theN-type is brief~ discussed and it 

appears to be too frequent for a mutation theory to be 

satisfactory. 

It is suggested that the N-type m~ make excellent mater­

ial f or the stuqy of the physiological genetics of the 

coat of the sheep. 

' 
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SUMMARY AND CONCLUSIONS. 
~==================e==== 

As sUJ.nrnaries are appended at the end of each section it 

is unnecessary for this section to be a complete reconsideration 

of the fa.c ts and c oncl usi ons of this the sis. Rather, it 1 s pro­

posed to b·riefly stmmarise the most 1.m»ortant features presented. 

These features will not necessQrily be in the order in Which they 

occur in the past sections, ne1the:rt will they be in order of 

importance, but their position will be determined by their inter­

relationships and these are not necessarily their order in a 

systematic study. 

The lustory of kem,p research is briefly tracP-d and the 

resul ta and znethods of approach to the problem of kemp and the 

elucidation of the architecture of the fleece as a whole are 

briefly discus sed • 

Following the section, Materials and Methods, the 

fibre types are treated in detail. The order of treatment is 

the order in which they start to grow. The V"ariations in the 

macroscopic appearance ~f fibre types and their relationships to 

each other are described .and discussed, mainly as possible 

methods of throwine sane light on the forces at work 1n the 

fleece. Shedding is also discussed with .the same objects in 

view and different types of shedding are described. Evidence 

is presented to show that Shedding is less easily affected than 

macroscopic features. The possibility that fibres whiCh Shed 

before birth may be followed by successors in the first pelage 

is considered in relation to what is tenned Short Super-sickle A. 

The possibility that environment may play an important 

part 1n what is tenned the 'lirth check is discussed in the light 

of the evidence presented. That this :points to a gap in our 

knowledge of the im,portance of environment on the birth coat is 

cle~r, and this question is discussed in the light of the above 

and al.so 1n the light of both pre- and post-natal fibre tonn. 

Tip fonn is described and discussed for all fibre types • 

It is considered that tip f'onn is a fUnction of time of 
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development and medullation. The importance of tip f' orm in 

the Curly-tip fibres as a possible indication of' post-natal 

potentialities for medullation is discussed. 

240. 

The im,portance ot Il~sterotr1chs in relation to the 

development of the fleece and their association with Curly-tip 

fibres is discussed. It is pointed out that a more canplete 

knowledge of the 1nher.1 tance of fibres 1n the post-natal fleece 

may be important in a stud~ of fleece density. 

Following the study of fibre types the Platean Array 

is treated in detail. It is recognised that wide variatioDS can 

occur within the defihi tion of this array and 1 t is therefore 

regarded as a series. Those features whiCh indicate the extent 

of the effectiveness of' the pre-natal check and those regUlarly 

associated with great or small effectiveness are described and 

discussed in detail. This involves a description of variations 

in fibre t;y:pes present, associations between fibre ty;pes, free­

dan C1f shedding, the relative numbers of Halo-hairs and Super­

sickle A fibres in the different types of Plateau Arrays and the 

dccuPrence and degree of the Precipic4 and Crisis thinning. 

A description and discussion of In-parallelism in the ' 
' 
"\ 

Plateau Array is given and an explanation of this phenomenon is ' 

considered.. ~> 

Gooetics,, 

Pertinent evidence for the s tudy of the inhetai tance of 

horns 1.n the New Zealand Romney is presented and discussed. 

variations in the exprea·sion of the hor ned genotY,pe are deacl .. ibed 

and the N-type coat i~ shown to assist the expression of the 

factor :for horn.S. , Evidence is presented to shmv that what is 

ter.med Hairy Wells may be regarded as the heterozygous expression 

of the factor f or hornS in · the ewe. 

lt is shown that the Ii-tYJ)e maY be- inherited in a mUlti­

factoriaJ. manner and that a genetical situation 18 :Probably 

responsible for the deviations found in the expected breeding 

results of some a-ty;pe N•factor animals. A .suggestion by Dr. P.R • 
:McMahon is briefly discussed and it is shoWn. that it explains all 

the present facts in a simple manner. 
========= 
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PLA'l"'EAU ARRAY, 

t . 
Sll~el!• py_e~~~11l ___ t_:t.:p_s~ ~ Hist..a. ~qtal_ lL~._T_,_ ~Hi,st. 

58.5 VI! 72 404 348 824 49 42 

.59. 5 VI! 30 200 190 420 48 45 

78.5 VI! 51 229 203 483 47 42 

78.5 VI! 63 305 419 782 39 54 

76.5 VI! 11 8 291 349 758 38 46 

n.s V1.! 46 327 374 747 44 50 

18.5 vt! 42 280 445 767 37 58 

62.5 Vl! 46 162 250 458 35. 55 

88.5 IV! 74 218 354 646 34 55 

29.5 Vl! 38 266 224 528 50 42 
• .. 88.5 V:t! 35 169 211 415 41 51 

i238 VI! 57 274 380 711 39 53 

1402 VI! 71 319 345 735 43 47 

1327 vm: 33 250 245 528 47 46 

1279 vr: 3l~ 156 186 376 41 49 

1280 VI! 61" 180 436 677 1~1 64 
1256 VIZ 53 176 286 512 34 56 

1239 VI! 82 361 560 1004 36 56 

1238 VI: 57 274 397 728 38 55 

1258 VI! 51 224 429 711~ 31 61 

1329 VI! 79 1:.29 519 10:?3 42 50 

1308 VI! 47 231 230 508 45 45 

1068 VI! 36 148 288 472 31 61 

Pereentage Histerotrichs: 

Mean = 51.43 + 1.31 s.E. -
coeff'ieient of Variation ~ 12.226 

Percentage Curly-tip fibres: 

,tean = 40.43 + 1.16 !.E. -
Coefficient of Variation= 13.8. 


