
Sl'ER~I l'lCTURE OF JU .\[S .\:1>D RATE 01' SPEIDI Tl{AYEL. 

PART II. 

I. SPERM }[onl'IJOLOGY, A:c>D THE HATE OF i-:lrER~£ 'l'luYEL, IX TI-IE 

GEXIT.\L TnACT o :F n -m E"·E. 

'l'he object ol t hi s experimen t \Ya,; to ,;tudy t h e morphology of 
spermatowa in the different divisions of the genital tra ct of the e\\e at 
nnying interY<tls after natural copulation, nncl to <letenni ne ho1Y soon nfter 
•:ljac11lation spc>nJJ:1 tozo<1 (·ould be recovere(l holll i he fallopi <1 JJ inbe,;. 

1. Literat1t1"!'. 

The 1lmation of Yitali tY of spel'matozoa and iheir (li,;t rih ut ion in tlw 
p·enitalia of the ~Ierino e11:e 11·eJ·e ~tmlie(l by Quinlm1 , JLnP, and Honx 
(]()32). Jiated e1Ye:-l \Yere hllPd at intt•J·I-:tb Yarying how 16 minutes io 
-1:8 hours . ln som e eiYes the genitn li a ~~-ere examined und er :maesthesia. 
LiYing spermatozoa Wf'l't' found in the vaginu and r·pJ·Y ix i11 larg-e number,; 
fifteen minutes after \'Oitus; YerY fe11· in :stained prep<tl'<ttiom; hom the pan; 
iiHliYisa of the utt·rus nnd HOIH' in the uterine h orns and fallopian tuhe~. 
Six hours a ftpr coi tn s liYin g- ,;pernl:l tozo:t \H'l'e obseiTerl as b r fonY:nd ns 
the 11terine extremity of the tnhes. P.permntozoon motiliJ~- lwc:llllP g-nHluall,,
rerl w ·eel :t fter t"·eh-e lwurs in t l1 e g-eni t:t 1 h-ad a n rl no t>perma tozoa were 
fn nncl :din' after _j nst oYel' 48 hours. Th e antlton; r·on si<ler ecl that liYe 
::>permato11oa fomiCl in the uterus, n tnillc' horn,;, and fallopiau t ubes after 
lo11g- interYals after r·opnl:ttion rl'f.ulte(l from a coniinuons issue from the 
!'r'JTir-:tl canal '"hic-lt <lppPnre(l to <td n~ fl reserYoir fm· S]Wl 'l11<t tozo~t. Ren· ir' ('S 
up to :j() hom·s ctfter tl1e on~et of oe"hw; produ cerl 70 to 100 per cent. 
fertility, hut :tHPr :ll) hour,; fedilit~· \\'i1s l eclnl'ed . (~uiltlan , l'f o/ . ( l();{;J ), 
intro<lu('ed spennntozon <trhfic-inlh· into th e differen t diY i ~io n s of lite genital 
iTar·t -of tlt e e iYf' . 'l'lw sec-retion of thE' ntg-imt "·as found t o 1JP unfaYountble 
for s pe rm motility . t he enrl-poini lwing about 12 hours. 'l'h P lll ost hnonrahlt' 
sitnatinn ,,-:Hi thf' cervical C<tnal where :tctive m otilitY ,,-,ts shmY1l after 2-l
lwnr~ . In the uterilH' l10rns spermntnzoa did not r einnin m otile for mmP 
tha n 12 hours :tncl in th e fallopian tub es the hme of suni Ynl "·as stillleiis; 
ouh· 5 per ren t. \YE'rP motile after 0 hours. 

\.Y:ulwitton , ~Id\:en zie, B E>rliner, nnd Andrews (1911 ) examineu tlH' 
genital tr;tds of ell'f'S, 2, 12, :tml 24 hours after in~emina tion. 'l'hey selected 
tlw tube anrl hor n on the sirl e of the l argest follide or of a fresh corpu s 
luteu m and 1nsheil them nncl the \'en ·ix 1Yith ph_n;iological saline. The 
,,·ashing·s were pipettecl onto slitle~ and allowed to rlr_,.. Spermatozoa were 
fmmcl in the> fallopian tubes of 21 of 25 ewes insemiuaterl rluring oestrus, 
hut the mo;.;t numerons normnl spermator.o:1 wer e found in the e\Yes that 
had hleen im;eminatecl 12 hours nHer the beginning of oestrus. ThE' authors 
suggf'stecl that this might b e elm' to f:tvourable conclition ~ for spr•1·m 
migraho11 in the rf'productive hart 10 to 12 hours after the beg-inning of 
opstrns. Green and ''Tinters (1035), l10wever, had found that spermatozoa 
1 each eel t h e infundibulum -of the ewe out of h eat almost ns quicklv as when 
shP wn s in heat , ancl concluded thnt " the r eproductive tract of the ewe 
in lwat gives no special response at copulation which tencls to ar:('elf'rate the 
nclvance of the sperm ". Warbritton, et al. (1937) observpcl a greater 
number of ub11onnnl Apermatozoa in the tubes than in tlw horns. ThiA 
\-Yould support the finrling of Quinlan anrl co-workers that the time of 
survival of spermatozoa was less in th e fallopian tubes than in the uterine 
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horns. \ Varbritton, et al . likewise came to the conclusion that thP cen-ical 
canal was the most favourable site for ~perm l)l'eser.-ation and that vitality 
\Yas soon lost in the vagina. 

According to Neumann and Salzman (1940) spermatozoon motili( v " ·:u; 
maintained ior Yarious periods up to 28 hocus in the reproductive trad. of 
healthy mares in oestrus . All motility had , however , cea sed 3() h mu s after 
mating. They considered t h at spermatozoa probably r each ed the top of t h e 
fallopian tubes direct ly after entering the uterus. Gn·at variation in sperm 
survival " ·as observed depending on the health ·of the mare, p eriod of 
s<:'xual ('yde, n ature o{ the m edium (mucus, etc .), " fillin g " o{ the genita l 
had and the quality of th e sperm. Day (1942) obtained pregna JI(·iP~ i n 
mareR in seminated with mm e or lec;s 2 billion spennatozoa up to six days 
l>rior to ·ovula tion . D <IY draws attention to ,;n!'h a long peri od of sp erm 
o; nn-ivn l in t he gen it.t l in o:f the 1mne iu Y.ie ,,· of t he fact that horse sperm 
i~ so high]~r llih1ted h~· aece:;sory secretions and prese11ts so many di:fficultiP::; 
for ::;to1·age in ul tro . Xo pregnan (' ies we.re obtai11 ed wh en iu::;emination s were 
made earlier or on th e day of m·ulation. 

To study thP mechanism of aRcent of t he l'i pennatowon in the fe lll a lP 
genital t ract Florey <llld \\'alton (1931) <Te<lted uterin e fistula e in r abbit:;, 
r at s, a1Hl guin e;1-pig~ . "\.t defin ite intennb after eopulat ion , a sampl e of 
i he nteri11 e couteuit> \\·as obtn ined i"hroug h t he fistulae b~r n1e;ms of a fine 
pipette \Yhi ch h ad been m oistened '"it h Hinge1·'s solution. In thP rabbit 
::;pennatozo;l appeared 20 minutes to ~ hours from copulation. The numben< 
were small at first and innea:-;ecl graduallY. The i nterYal increased '"ii h 
the clist an cp of t lw fi stula from the C"en-ix . Th e,;e a nthon; con<"hulc•d that 
in the ral)bit , spennnto7.oa p enetrate into t hP uten 1,; gradually and not 
ntpidly h~· u teri11e " su ction " or peristalRis . In th e n1t and g uin ea-pig-, 
however, mHliluted , l 1 ighl~, P·oncentnted semen 1nig-ht appear at th e open 
fi .~tula immecliatel~- after ('Opulation. It wa,; belieYell t ha t a spasmodic 
<"onhaC"tion of t he Yag-ina was t he prin cipal fac ·tor inn)ht>cl an d t hat the 
Jll'opulsion of l'ie lllPn into t he uterus \\·a s a:;sisted by the ('Opulat ion plug· 
" ·hiC'h fonn ,; in thPfW two ;tnimalR. Rossman ('1937) on t hP other h an d, 
found no e.-iclell CP that vagi11 al or cen -iC'al ac-tivity \\·a ,; inYoh-ed in the 
han spor t of l'iperm ato7.oa in th e rat. H e ag'l'Pecl , howeYPI' , 11·ith F lorey au d 
1'Talto11 (1 9:11) that spPn natozon \Yer e ha nsportE'd through th e r ep rodud ive 
trad with gTeat rapiclity . Ro;;smau all011·Nl rats t o mate ancl t h en 
a n aesiheti ~E' <l tlw femalE' b)· a sulwuteous injecticm of sorlium amyta l. T he 
11term. 11·as expoRecl In- nn .i ncision ;mel frozrn in s/t.u hy pourin g over it 
ninety -five per r;eni. alcohol , ('hilled to about -· G0° with solid carbon dioxicl t>. 
rl'his rap icl fi xat ion cl emonstratecl c·onhadions " ·hicl1 h ad ocf'UlTecl in the 
uterus ancl Rossman (Hl37) m ainbi11ecl t hat th ese contractions supplied t li e 
motiY<' forf't> i n " )WJ'lll tnmsport . 

Th e speed at wli icl1 ram sperma towu h aYel iu ril1·o was cl etermin Pcl 
b)- Phillips (Hl35) . A glass tube, 12 mm . in diameter aud 38 ·1 em. long· 
was lli.-icled into six sections b:r seven sid e tuhes. A drop of ~em.en wai'i 
plaPPcl in a depression at one end of the tube ancl at var ious interYals a 
small drop of fluid >vn s removed from th e side h 1he::; for examinat ion. In 
Ringer' s and normal salt solutions spermatozoa tra Yersecl t l1 e 38 · 1 c·m . t u he 
d . the rate ·of 4 · 6 mm . per minute. The r ate of tra.-el Alowed cl o" ·n a ;:; the 
spermatozoa ach-auced . P h illips and Andrews (1937) carried out expPriments 
to compare this speed of tran •l of r::tm sperm in ~·it1·o with th e r ate 
spermatozoa ponlcl traYel in riro, and also to determine \dl E'th er spermatozoa 
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from uther spel'ie,; could attain the same rate of h<JYd as nun sperm in the 
genitalia of thP e\n'. The rat 11·as ;;elected a,; the othf'r ::;pm:ie::L };fptal 
:1mounts of ram St'llH'll and a suspen;;iou of rat spermatozoa in Ring-er's 
~ulution 11·e1·e mixetl and in ::;eminated into the ante1·ior end of the vagina 
~Jt a e11·e. SeYen ewes \\'ei·e u,;etl. The~· 11·ere :-;laughtered :md the different 
,;edion;; of the traci. examined :d. iute1·Yals YHlTiJlg' hom i hours aud i 
minute,; to =~0 minutes <~Her iuseminahou. Ham ;;lJf'nuato>wa 11·ere found in 
:dl sed.i.uu::; uf the g-enital had indnJ.ing the upper encl or the fnllopian tube 
at all examinations, b11t. rat SJlermatozoa bacl l'P<H:hed the bllopian tuhe;; 
in ouj_y three caf;f'1i. Ham ,;ppl·mntDzoa wen-' ('nlculate1l to have travelled 
nt tbe rate of 12 ·-i 111111. per ntinute if the full thirty minui.e,; 11·ere required. 
Tlw nd·e of tlw 1·:11 =']Wlmatozoa 11·a:; ,;lo\H'l'. 

IJreen and \Yiil t!•r,; (1936) had found SIJennatozua in the infunJ.ibulum 
ctppl'Oximately 5 hom·s after copulation in the e \H'. 'l'hi,; 11·a;.; inespec.:.ii,·e 
of 11·lwt lwr t l1 e e11·e:-; \H•re in oP;;tnu; o1· md. 

~l'hott and Phillip,; (19-!J ) ~tu11ied untlation illld t>penu tmvel in e\\·p,; 
that \\'ere tested four tiUle~ cL1 i I)· for ot>shut>. 'I' he e11·es \\'Pre slaughtered ut 
,·ario ns inteJT:ll,; hom the time oestn1s \\'a ;; fi1·:-;t obsen·ed to examination 
of Llw DYaries. ThP b llopim1 i ube;; were !liYirlC'cl illto three approximai.el)· 
equal sections hv haL·moHtat~ aucl the remuiuclt•r of the tract into its diffen•nl 
~-ompartments. ·The lume11 of Pal'll tnhe '""" "·a~hed out with diRtilled watPr 
and the ' ' ashings colledefl in ,;JlWll Yiub. J)uplil'ate slide;.; 11·ere made fnnn 
each Yial. The sltol'iest time oh;.;erYecl in 11·hicll t>permatowa had n•a('hed 
the upJJer part o1 the fallopin 11 tuhe ,,·as 1() minutes. In the majority of 
,·uses examined at inte1·vals of tl8 to 20 mimti:t·s :-;penn 11·ere in the U]lJlPl' 
se('tio11s of the tube. The a n·ragt> length of the ge11 itnl trac-t from the 
posterior end of tlw !'!·'JTix to th e uppt>r e nd of the follopian tubes " ·as 
80 em. , mHl " ·ith =-'lJf'l'lll rea('hing the npper section in 20 minntf'R th e 
rai.P of il'~Hf'l \\'as t lte1·efore 4 em. pt>r minute . The author:-; showed tha t 
time of oestrus aucl time of oYulation rlicl not influencE' :;perm travel sin1·e 
in three young e\Yt•s that l1acl 110t yet c·ome iuto first oestrus ,.;perm \Yel'e 
f.ouncl well up the 1l'nci in 14 to 20 minutes and in three olcl e\Ye~>, 7 to LO 
<ln)'S past oestrnf<, ,;perm had reaC'hecl respectiYel:~· tl1e uppt>r ~>ection of the 
tnlw,.; in lfi ,lllcl ]!) mim1tt>s anrl thr lm,·f'r sPdion in lfi minutes after servicE'. 

\Vimsat t (19-1-:!) \\"<IS ahl(• to slw11· I h at in c·f'rb in ='JWC ies of bat , 
~penna.tozoa mny not nul~· surYiYe in the femal~· g-E'nitnl tract throughout 
tlw periocl -of bihernntion (oYt>T [) months), but that Rpermatozoa of th e 
,,ut.um n lll:lting·,; an• (·.a pnhlE• of initiating cl evelopm t>nt of tht> ova sJu~rl frmn 
~hP m·al'iPs in tltt> ="JH'ing. 

2. 'f'lu· FJ.rjli' l illll'/11. 

( u) .ll a f.e1 ials aml ill p/.hod s. 

Fifteen :Merino ~'"·es werp u sed in thi" :-;tudy. SeYen 11·ere slaug-ltten·!l 
at iut(>rvab of ] , 2. ;3, 5. 18, 18, and 20 hours after natmal copulation for 
a stnd~· of sperm morpholog-~·, and eight at intervals of ::10, 24, 15, 10, 9, 8, 
6 and 6 minutes for examination of the different divisions of the tract for 
the presence of spermatozoa. Tht> ewes were testecl for oeRtrus h:v means 
of Yasectomised rams once a day in a small paddock The ewes "·f're then•
fore in varying stages of oeRtnis when mated. The vasectomiRed rams were 
not permitted to mount the e'Yes, and when the g·enitalin were to he f'xnminecl 
for t.he presenC'e of spermato7.0n nprons were attaPlwcl to thP tf'nRf'r;; in or1lt>r 
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to avoid any possibiLity of coitus before service by the normal ram. The 
ewe to be mated was held by au assistant and the ram allowed to copulate. 
'l'he moment that the ram made his thrust was recorded and taken as the 
time of ejaculation. Only one service was nllowecl. 

Immediately after slaughter the abdominal ~ -~1\·ity wa~ opened and with 
dte organs in s1:t'u the fallopian tubes and horn~ Wt>l't' ;;traightened out by 
1 apid dissectiou of the meso-metrial attachments. Commencing at the 
ovarian end the fallopian tubes were divided into approximately three equal 
Ht>ctions hy damping on small artery forceps. Immecliatel:Y these clamps 
,,·ere in po~ition the time was noted and the internl since ejaculation 
1·ecorded. At the shDl'test iHterYuls the t;ectious of the fallopian tubes were 
also severed after being clamped oft. Each horn was then clampetl oft from 
the body of the uterus which was again similarly separated from the anterior 
end of the cervical canal. Ttastly, a forceps was applit>cl to the posterior 
encl of the cervical eanal to separate it from the vagina. The length of the 
truc·t wns mensul'ed frolll the postel'ior end of the een·ix to the ovary. 

CommenC;ing with the upper sections, the fallopian tubes were cut (if 
thir; had not already been done) at the forceps into the three sections. By 
means of a fine needle and a Hyringe each section of both tubes was washed 
out with distilled \Yater diredly onto glass slides and allowed to evaporatE' 
in a \\·arm atmosphere. Triplicate slides were made from each section. To 
<tYoid the possibility of spermatozoa being conveyed fr-om one section to the 
dher by tlJE' instruments, a different ILE'ellle \Yas used for eaeh section and 
the anterior ~ections were handled first. 'l'he three slides from the anterior 
l:lection of the left fallopian tube were marked LT,1 (left tube, one); those 
fmm the micldle seetion L'l', 2, and from the posterior <:;ection J/1', a. 'l'he 
preparations from the right tube were marked in the same order R'l', 1, R'l' 2 
ancl R.T, ;~ rE'spectiYely. Three slides \\·ere similarly made from enc:h hom 
( L H and RH) and from the pars inclivisa of the uterus. The cervical canal 
''"~1::; opened, and smean; macle from the contents and also from the vagina. 
~ \ t intervals of one hour and long-er after copulation, examinations for 
sperm motility " ·ere madE'. \Yhen searehing for spermatozoa in preparations 
hom the f01·warcl clivisions, a magnification of 80 "·as used. 

The condition ·OI the oYaries "·ns e:xaminf'cl after slaughter of the e1ws. 

(11) SzJerm. Morpholo_qy. 

Tables ±1 to 41 shmY spernwtozoou motilitY and the classification of 
abnormal spermatozoa iu thP Yarious diYisions of the genitalia at intervab 
of 1, 2, 3, 5, 18, 18, 20 hours after copulation. One ewe "·as used for each 
intervnl. In the vagina at one hour, no spermatozoa wen~ motile. Thi,; was 
Ullexpected and probably acciclental because at all other intervals at least 
some Rhowed motility. 'l'he best motility \YaS at the 3 hour interval when 
it was " fairly good ., , 50 per cent being motile. At. 18 and 20 hours only 
a few spermatozoa wen~ alive and their movements were feeble and 
oscillatory in nature. Iu the cen-ix, although motilit_v became graduall~· 
weaker as the intE'nals between copulation and examination increased, therP 
\Yere still about 40 per cent. of spermatozoa motile at 20 hour;:;. At 3 hours 
(Table 43) and at one 18 hour interval (Table 45) motility was actually better 
in the cervical canal than at the time of copulation. This must be due io 
the favourable conditions for sperm vit<dity which exist in the cervical 
eanal as found 1n· Quinlan, et. al. (1933). It is possible, too, that the 
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secretions of this organ may stimulate spermatozoa to prolonged activity. 
The active motility shown in the cervical canal "·as not maintained aftel' 
the spe1·matozoa had passed further forward along the genital tract. 'l'hese 
results, whieh show that the secretions of the vagina fare injurious to 
spermatozoa and that optimum conditions exist in the c·erYical eanal, ;ne 
m agTeement with the work of Quinlan, et a.Z. (1933), an<l vYarbritton anrl 
co-"·orkers (1937). It should be pointed out, however, that sinc:e the semen 
of the ram at normal coitus is deposited in the vagina the great majority 
of abnormal spermatozoa in the semen at the time of copulation are left 
behind in that ·organ and so <"ontribute toward,; the extremely high 
abnormality counts found there at different intervals of time. 

Because spermatozoa enter the uterine ho.rns in such small nu:rnber s 
it was not possible to observe motility there at intervals before five hours . 
At five hours, motility in the hums and in the pars indivisa was good. A t 
18 and 20 hours it was only fairly good in the pars indivisa and1 of th e 
few spennatozoa that were observed in the horns only a small proportion 
showed motility. In the washings from the tubes it was rarely possible 
to find spermatozoa in the "·et preparations because of the dilution, and 
motility could not be determined. A clifferent t eehnique would h ave bee11 
required which would have delayed other observations unduly. 

The number of abnormal spennatozoa in the vagina increased to Yery 
large proportions as the intenal between c;opulation and examination 
lengthened. At one hour after ejaculation (Table 41) the number of 
abnormal spermatozoa per thousand had not in creased. At the interYals 
of 2 and 3 hours the proportimJ of abnormal Rpennatozoa had increased 
percPptibly and at 5 hol'trs it hacl risen from 20 per thousand at copulation 
to 50G (Table 44), representing a percentage increase of 2,530 (Table 48) . 
At one 18 hour interval the inc:rease was not marked (Table 45), but at th e 
other and at 20 hums it was Yery great (Tables 46 and 47). 

In the cervix, at 1, 2, and 3 hour intervals there was a smaller proportion 
of abnormill spermatozoa than in the semen at copulation. This must mean 
that most of the abnormal spermatozoa ejaculated into the Yagina were 
not carried fonYnrcl into tlw cervix, and that degeneration of the :-;permatozoa 
in the cervical <"anal hu<l not yet. commenced. At loug·er intervals u 
perceptible innease was ob;:;erYerl, but the high figures r eeonleJ for th e 
vagina were not attained. In the pars inrliYisa of the uterus a sufficient 
number of spermatozoa was foull(l on only three o<·c·asimu; for au a bnormalit:· 
eount to be macle, viz., at the intervals of a, 5 and 20 houl'R. The positi·Oll 
then was approximately similar to that in the eervix. Au abnonnalit:v 
rount from the hnl'lls was possible only at 20 l10urs , 36 abnonnal spermatozoa 
per thousand lwi ng- ob,;erYecl (Table 47). :Yio.re observatim1" at varions 
intervals would l>e ueee,.,,;ary before <lefinile co11clu:-;ions <·nuld he dra1Yn , 
hut it woul<l appea1· that in the v::Jgina spermatozoa heg·iu to undergo 
degenerative rhanges in appr·oximately tiYO hours while in the cervical 
canal and uterus ehanged morphology was not ob;;erved before the 5th hour. 
The types of abnormal spermatozoa found in tbe cliffel'ent cliYi~ions of H e 
genital tract at the various intervals after eopulation were praetically th e 
same as in the semen at the time o£ ejaeulation. The observation macle 
by Quinlan, :Mare, and Roux (1932) that spermatozoa ac<:umulate in the 
cervienl canal ancl pass out from there as a continuous i~sue is supportecl 
by this work. At no time have large numhf'rs of spermatozoa been found 
in any division of the genital tract anterior to the cervix. 
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T .IBLE 41. "' 

R.1·muination of tltc lhjj'ercnt Dirisions of the Ueprodudi'/j c Tract . 

R run iV o. 5G941. 

Eu·r :Yo. (ilG02. 

l nte rrol lll'l 11 er'll e_jacuLd-ion and r-'X;llllination: 1 !wt/1' . 

Gon dit!On of nrol t i'S .- ('orpu ,; hlteum in r ig-ht ·OYary. 

·'-'LJI' rll l .lfolif/ty onrl _-1/nwnno l .'<eerm ato zna fi1'1· ] .000. 

Horm AFTEH MATl .'l t:. 

At* 

- - I ' - I Pars I I ' \ agma . C.en·1x. Indivisa . Horns. 'lubes. 
f:;en-ice . 

:\[ot1hty _ ........ . _ .. .. .. · I 4 I X1l I 90 I Fa ll· I Xot I Not 

,-----------,-----~---- _:cr~en :__ ____ __<:b~,-c~ ~ __<:~~Ye(~ 
Caillessspcrm. . . . -- ·~ 12 8 I (i I - I - -
Co il ed ta1l s. _ _ . . . . . (\ 4 
E nlarged middle picf'Cs .. ... . 
D ou blc middle pieces ____ _ 
:\Iiddle p iece beads . 
D efective staining. 
Xnrrow heads . __ 
Pyriform head s .. . 
:\ lc-wtlo-spo,·m _ 
:\li<·ro-spcrm __ _ _ 

'l'oT~I L .- - · · · ·- - • • 

2 

--1-
--1-

I 

(\ 

-------------'-----'-----r-----
2--1- I 22 I (\ I + I + + 

* .Orop of sem en collec ted as ram dismounted. 

+ = Spermatozoa present, but too few to be classified. 

* Ta bles £5-JO appe ar in Appendix. 
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TABLE 42. 

Ea:am·ination of the Different Uim:sions of the ReproductVve Tract. 

Ram No. 56947. 

Ewe No. 61738. 

lnterral between ejaculation and examintion: 2 hours. 

Condition of Ovaries.- Corpus luteum in right -ovary. 

Sperm il1otility and Aunmmal SzJer?natozoa per 1,000. 

At* 
Service. 

2 HOURS AFTER MATING. 

Vagina. 
I 

Pars 
Cervix. Indivisa. Horns. Tubes. 

:Yiotility. . . . . . . . . . . . . . . . . . . \ 4 II Feeble I 90 I Fair I Few I Not 

----~-- _______ 1 --- - - ,-- ---. Per Cen:__,_ ---~~~~\'EO~I Obser\'EO~ 
Tailless sperm ...... . ..... . . 4 
Coiled tails ....... . .. . ...... 8 
Enlarged m iddle pieces ...... 2 
Double middle pieces ...... . . 6 
Middle piece beads .. ........ -
Defective staining . .. .... .... 2 
Narrow heads .............. 2 
Pyriform heads . . .... . ...... -
Megalo-sperm .............. 4 
:VIicro-sperm ................ -

16 
12 
-
14 
-

2 
2 

2 
2 

2 
6 

8 
2 

' 

\ 

! 
------~~-

TOTAL .. . . .. ..... 28 50 18 ~-:;----:;--~-·-:;·--

* Drop of semen collected as ram dismounted. 

+ = Spermatozoa present, but too few to be classified. 
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T.-\BLE 43. 

E.mminatJun of the !Yi.fje1·ent D1:visions of the HeJhOdJurt'ive Tract. 

Ham iVo . 62544. 

Ewe }Yo . unknown. 

Interval bPtween Pjaculation and examination: 3 hozns. 

Conditinu of ovmies .-Recently ruptun'cl follicle in right ovarY. 

8pe1'11L Jlotility u11d Abnormal SJJennatozoa fli"l' 1,000. 

I At* 

I Service. I Yagina. I Cervix. I I Pdars 
J n lVIS8 . 

------~ ----------

3 HO UR S AF'rER MATJKG. 

Horns. Tube><. 

Moti lity. . . . . . . . . . . . . . . . . . . I 3 I 50 I 80 I Good I Not I Not I Per Cent. Per Cent. Observed Obserw<l 

TailieHs s;;~~~-:--.-. ~~-~---;;--- 104-- 4 4 -----.------·-

Coiled tails. . ..... . . . . . . . . . . I 124 204 20 8 
Enlarged middle p iec<·s.. . - - -
.Double middle pieces..... 2 .J. -
~fidd l e piece beads.... . . . . . 18 4 -
Defective staining........ 10 148 22 
Narrow heads. . . . . . . . . . . . . - -

20 

Pyriform headH..... . . . . . . . . 4 4 -
~iegalo -sperm. . . . . . . . . . . . - -

1 

-

)[icro-sperm... . . . . . . . . . . . . 2 - - - [ 

-}!)2--~- 468--~--:u;- -~-32--~--+JNonefoond 

---- I I I - . 

TOTAL ..... 

+ = Spermatozoa present, but too few to be clas,ified. 
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'1'.-IHLE 44. 

l'..' ,ramination of the JJi.fjerent Jh cisio11s of the R eznodvcti1·e Tmct. 

Rom No. 62030. 

Etrc No . 61903. 

Intenal beh1·een ejacnlntion alll1 examination : 5 ho11!'S . 

CoJidition of Ormies.-L:.uge mnnpturetl follic-le in right oYar~--

Spenn Jloli/ity (lnd Alnzmmal S71ennatozoa 11e1· 1.000. 

5 H OURS AFTER ::\IATT!'(>. 

At* 
Servire. 

\ ·agina. I Cervix. I 
::\[otility.. . . . . . . . . . . . . . . . . . i 15 I Fair I 80 I 

1 l'er Cent. 

Par~ 
lndi,·isa. 

Good 

Hom~ . 

Good 

Tub~>s. 

Not 
Obsen·ecl 

Tailless spe~~~-. -.. -.-.-.-. -.. -.-,-----r;----;w-----4-- 6 ~----- - ----

Coiled tails...... .......... . . . 6 J 88 10 4 I 
Enlal'ged middle pieces .... . . ' - - - -
Double middle pieces........ - - - -
~\.[i<lclle piece beads .. . ... . ... 2 - - -
Defective staining ....... ... . (j :3:38 20 ±0 1 

Narrow heads.............. - - - -
Pyriform heads... . . . . . . . . . . - j - -
2\[egalo-sperm. . . . . . . . . . . . . . - - - - - I -
::\Iicro-sperm............... . - J - - - - . -

TOTAL. . . . . . . . . . . --W--- -;oo---34--~---r,o--~--=--j--=-= 

* Dl'op of semen collected as ram dismounted. 

+ = Spermatozoa present, but too few to be classified. 
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'r .\HLE 45. 

E .wm.ination of the ])~jje1·ent Divisions of the R efJrorllu·tive Tra ct . 

Ram i\'o. 62418. 

/~'we J ·o. 61833. 

lnteru11l bebYeeu ejaculation and ecGilllillfltiou: 18 l1 ours. 

Condi6on of O r11ries.-Large unrupiurPll follicle in r ig-h t OYnry. 

,<:.penn Jlotility and Al!llonnal Spcrmat o::oa Jil' l' 1,000. 

At* 
Service. 

Vagina. 

18 HO UR S AFTER MA'rlNG . 

I Cervix. I P ars 
Indivisa. H orns. Tubes . 

) lotility. . . . . . . . . . . . . . . . . . . I 
Tailles~;~~-:-:-~-:-:--. -.. -. ~~-

2 I Feeble 

----- I 
90 I .Feeble I Feeble I Not 

P er Cent. 
1 

Obsen·ed 

Coiled tails ._. . .... : ....... . . 
Enlarged midcUe p iCCe>i . .... . 
Double middle pieces ....... . 
)[iddle piece beads .. .. . . 
Defective staining .... . 
X arrow heads ... .. . . 
Pyriform h eads ....... . . ... . 
)[egalo-sperm.. . . ....... . . 
)[ir ro-,penn .. . .. . 

T OTAL . . . . . ..... . 

(i 38 
18 !)7 

(i -
- 2 
- -
2 17 

2 

20 
2+ 

·> 

I . 

I 

I 
- ~2 -,-~;)() ~--:w=-[-+--1+_:_ + 

* Drop of semen collected a,; ram dism ounted. 

+ = Spermatozoa present, but t oo few to be classifi ed. 
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Sl'EltM PICTURE OF RAMS AN)) lL\'l'E 01-' SPERM TRAVEL. 

'1'.\BLE 46. 

Examination of the 1J£.ffe·tent J)i,visions of the R eproductire Tract. 

Ram No. 62545 . 

E1ce No. i)5988. 

1 nterval between ejaculation and examination : 18 hours. 

Conrli6on of O·uM?:eg .- Ruphu·ecl follicle in right ovarv. 

SzJe1·m :llotility rmd .llnwrm.al Spe1·matozoa p e1· 1,000. 

18 HOURS AFTER MA'l'ING. 

At* 

1 · . . ars . . . Service . I I I p I I 
\ agma. Cerv1x. Indivisa. Hom, . I Tubes. 

::\Iotility ... . ..... . ........ ·I 5 I Feeble I 50 I Fair I Not I .:'\ot 
Per Cent. Observed Observed . 

~a!ll~~p~~-:-:~~~~~~~ --=--~-4~--~--64 - --=--~----------
Cmlecl tali...... . .... . . . . . + 16 8 -
Bnla•·gcd middle pie~"~ ·. . . - - . - -
Double middle pieces..... - - - -
:\Liddle piece beads... .. . . . . . - - - - I 
~~~f~ctive staining ...... . . . . . 2 30 8 -
~<it lOW heads... . . . . . . . . . . . - -
Pyriform heads. . . . . . . . . . . . . - - -

1 

- 1 

:\legalo-sperm. . . . . . . . . . . . . . - -- I 
:\[icro-sperm.. . . . . . . . . . . . . . . - - - - I - I -

TOTAL........ 

1

--ti --c--~-28_(_80--~--+ --~--+-~--+-
------

* Drop of semen collected as ram dismounted. 

+ = Spermatozoa present, but too few to be classified. 
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TABLE 41. 

E.xam1'nation of the D(f/Prent Divisions of the Repr-oductive Tract. 

llam No. 62030. 
Ewe No. 61815 . 
[ nterval between ejaculatiDn and examination: 20 houN; . 
Condition o.f 0-vmies.~Ruptured follicle in left ovary . 

8zJenn illotihty m1rl Almm·mal Spe1·1natozoa pe·r 1,000. 

At* 
Service. 

20 H OURS AFTER MATING. 

Vagina. I Cervix. 
Pars 

Indivisa, Horns. Tubes. 

){otility. . . . . . . . . . . . . . . . . . . 5 I .Feeble 40 I Fair Present I Not 
P er Cent. Observed 

Tailles~;rm.~~~~~~ ---6-.--'-356---6~-~~-16-~-W-~-=-
Coiled tails. . .. . . . . . . . . . . . . . 14 76 12 16 J 4 -
.8nlarged middle pieces . - - - . - I -
Double middle pieces .. I 
Middle p iece b 2ads . .. .. 
Defective staining.. 6 452 52 60 12 

Pyriform heads .... . 
Narrow heads . . . .. . I 
)'fegalo-sperm. . . . - -

:Wicro-sperm .. .. ........ . . . - ~--26--,--8-84--.~--70 -~ ~--=-~~--=----
TGTAL.. .. . . . .. . 92 36 + 

* Drop of semen collected as ram dismounted. 

-:- = Spermatozoa present, but too few to be classified. 

TABLE 48. 

Shmc1~ng the Percenutge of Abnormal Spermatozoa in the Different Divisions 
of the Genital Tmct at Various IntCTvals Helative to thP Abnormality Count 

at t.he T1:me of Serm:ce. 

Interval from Service to 
Examination. 

1 hour ....... . . . . . . . . . . . . 
2 hour, . .. . . ... ... .. . 
3 hours.... . . . ..... . . . . . 
i\ hours .. .. . . . . 

18 hours ....... . ... ... . 
18 hours .... . ... ... .. . . .. . . 
20 hours .. .. . . . .... . ...... . 

6241-12 

24 
28 

192 
20 
32 

6 
26 

Vagina. 

92 
179 
244 

2,530 
488 

8,800 
3,400 

485 

Cen·ix . Pars 
Horns. Indivisa .. 

25 
64 
24 17 

170 250 
144 

1,;{33 
269 354 138 
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SPERM l'ICTlJlU~ OF lLDIS .LC\D R .-\.TE OF SPER~I TRAVEL. 

(a) The Hate of Sperm. Tmvel. 

In order to determine how soon after copulation spermatozoa would 
reach the fallopian tubes, examination of the genital tracts of different 
ewes were made at intervals of 30, 24, 15, 10, 9, 8, 6, and 6 minutes. The 
results are tabulated in 'l'able 49 . In the cervix, spermatozoa were very 
numerous at 30 and at 10 minutes after ejaculation. At 15 and at 8 minutes 
they were numerous and at :?4, 9, and 6 minutes they were re<.;orded as being 
" frequent ". In the pan; indiYisa of the uterus and in the horns 
sp ermatozoa were found with some difficulty. At least a few were found 
in the horns at all intenals. None were observed in th e pars. indivisa at 
10 and at 8 minutes, although spermatozoa were present in th e horns and 
fallopian tubes. 'rhey were, therefore, either missed at examination or no 
more had as yet entered the pars indiYisa after the first number had passed 
through . The methods of examination have been explained in the chapter 
under " )laterials and )iethods ", Part II. 

In the fa llopian tubes , spenun tozoa were present in all sections of both 
tub.-.:; at 30, 2-±, and 15 minutes. ~\t 10 minutes t h ey were in all sections 
of the left tube and in the lowest section of the right tube. At 9 minutes 
none " ·ere found in the right t ube, bu t th e:'i· " ·ere present in all sections of 
ihe left tube . At 8 minutes no :>pennatozoa eould be founcl in the lowest 
section of Pither tube, but 't fe"· were ob:;erYecl in the middle and top 
section;:; of both tube:;. At on e of the G minute interYals spermatozoa \\·ere 
in all section,; of the left tube u nd in the top section of the right. At 
the oth er (:; minute i11tena 1 on e :=;p ermatozoon was found i11 the middle section 
of tht> lt>H t nbe. 

The average length of the genital tract, measured from the posterior 
and of the cervix to the ovary in the eight Merino ewes, was 41·9 em. 
This is nearly hal£ the length (80 em. ) recorded by Schott and Phillips 
\1941), who worketl with a big'ger breed of sheep. 

Spermatozoa had thus reache<l the upper section of both fa llopian tubes 
::;ix minutes after ejaculat ion . 1'ltt> length of th e genital tract in this case 
'"as 45 em ., and the rate of traYel 7 ·5 em. p er minute. 

Ovarian actiYity and the period the e'"e " ·as in oestrus did not influence 
the rate of sperm travel. This i s in agreement with th e findings of Green 
and ·winters (19:15) and Schott and Phillips (1941). 

II. SF~DLIRY .\~D CoxcLl:SIOl\'S. 

l. Spermatozoon vitality is rapidly reducerl in th e vagina of the ewe. 
A few spermatowa still showed weak motilit~' in the vagina 20 hours after 
copulation. 

2 . The een ·il'.:d f'U nal i~ ih P mo~t f:wourable site fo1· sperm preservation. 
40 per cent. of spt>rmatozoa in tht> cenix were motile 20 hours a fter 
(·o pula tion . 

3. Spermatozoa progress from the cervical f'anal continuously and 111 
small numbers. 
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4. Spermatozoa we1·e found in the uppermost section of both fallopian 
t ubes 6 minutes after ejaculation. They had t r avelled a dist[l,nce of 45 em. 
at the 1·ate of 7·5 ('Ill . per minute. 

5 . The progrest; of spermatowa along the genital tract "·as independent 
of OY:uian activity ;mel the time ewes \Yere in oestrus. 

G. DegenentiYe c·hanges in spermatozoa " ·ere observed in the vagina 
of the ewe 2 honr" aft<c'r copulation, rmo in the cen-ical canal nfter 5 hours . 

T .IBLE 49. 

l~'.mmination of t he Di:(je1'ent Sections of the Genita l Tl'((rt .fo1' the Presence 
of Spelnwl ozoa at ra rious l nterHtls after Ejaculation. Only those Sections 

of tl1c T11hes in 11'711·1'7, S;wn11oto-::ort 1/'e·re Found ore ln rh('ated. 

I nterv>tl 

I. Pars 

I between 
Ejacu- I Left L~ ight J.cngth lation Condition of (harics. CcJTix. Horns. 

and II ndl\·"a. Tube . Tube. of Tract . 
Exatn jna-

t ion. I 

=~o min. Corp. lut. , left onii'Y. . . . . . . . ++++ - LH. + LT L+ RTJ + 44 em. 
RH + LT2 + RT2+ 

LT3 + HT3+ 
---- ------------------ -------- ----

2+ min. Hupturccl foll., left 0\·a ry. ' ' . ,-+ ' LH-r+ LTl -r RTL+ 39 em. 
HH +- LT2 + RT2+ 

LT3 + RT3+ 
------ - ---

l i) min. Corp. Jut., left ovary. .. . . .. ++--L + J,H- LT I + I~TL+ 42 em. 
! RH- , LT2 , RT2+ 

I LT3 + RT3+ 
----- - ----------------------- --------

10 min. Pnruptured follicle, left ovary ++++ - LH+ LTl + 41 em. 
HH-'- LT2 -

L'r:3 + I{T3+ 
------------ ------------

!) min. Hupturcd follicle, left ovary .. _j_ ' 
'T 

_j_ LH++ LTl +- 40 ern. 

! RH++ LT2 7 
I LT:J -!.. 
I ------------

H min. I Corp. lut., right ovary . .... . +++ - I LH=;=-- LTl -r RTJ + 4l rm. 
I~ 1:{-!.. LT2 + HT2+ 

------------
-()-min.-~llnrui~Lred fo l~a~d corp.lu;-

-----
(i m in. 

++++ 
+++ 

++ 
+ 

I 

left ovary 

Vnrupturecl fo il ., 

\'Cry numerous. 
nutnerous . 
frequent. 
few. 
none. 

+-+ _j_ LH-!.. LTJ + RTJ + 4!) c1n . 
HH-:- LT2 + i LT3 -r I ' ---- ---~-------

right o1·ary 
I ++ 

I 
+ LH+ 43 em. 

RH+ LT2 + 

LR = lef t horn . LTl = left tube, upper section. 
RH = right hom. LT2 = left tube, midd le section. 
LT3 = left tube, lower section. 
RTl = right tube, upper section. 
RT2 = right t ube, middle section . 
J~T3 = right tube, lower section. 
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SPERM PICTURE OF JLU.tS -~XD RATE OJ:' SI'ER:H TRAVEL. 

APPEXDIX II. 

rrables 23 to -±0 . Pl'otocols for the incli,-iclual rams. 

T _\J3LE 23. 

Protocol .fo1· Jf erino Ram. 45106. 

Date. 

7/ 10/ 41 . 
14/ 10/ 41. . . . . 
28/ 10/ 41 . .. .. 
11/ ll / ±1 .. 
28/ ll / 41 .. . . 
12/ 12/ 41. 
2/ l / 42 . 

16/ 1/ 42. 
:30/ 1/ 42. 
13/ 2/ 42. 
27/ 2/ 42 . . 
13/ 3/ 42 . .. 
27/ 3/ 42 . . 
14/ ±/ 42 ... . . 
28/ 4/ 42 ..... 
1:3/ .5/ 42 .. 
29/ 5/ 42 . ... 
12/ 6/ 42. 
26/ 6/ 42 
10/ 7/ 42 . 
24/ 7/ 42. 

7/ 8/ 42. 
21/ 8/ 42. 

4/ 9/ 42. 
.1 8/ 9/ 42 .. 
2/ 10/ 42 . . .. . 

16/ 10/ 42 . . .. . 
30/ 10/ 42 ..... 
17/ ll / 42 ... 

. . 

.. 

.. 

.. 

.. 

.. 

.. 

. . 

. . 

.. 

.. 

.. 

.. 

. . 

.. 

.. 

. . 

. . 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

. . 
I 

Yol of 
Semen. 
{c.t.). 

0·9 
0·.) 
0·4 
1 · 6 
I ·2 
0·6 
1·0 
1·0 
0·9 
l ·1 
0·7 
1·1 
0·\) 
0 · 6 
0·7 
0·7 
0·6 
0·8 
0·6 
O·li 
0·9 
0·8 
0·8 
0 ·5 
0·8 
I ·1 
0·6 
0·7 
0·9 

- ------·- .. --.. ---------

i 
I 
I 

:\Iotility 
Hating. 

.) 

4 
.) 

4 
.) 

.) 

.) 

.) 

4 
:; 
l 
.) 

.j 

4 
4 
3 
:; 
1 
.) 
.) 

.) 

± 
+ 
3 
.) 

"" 3 
:3 
.) 

---- I 

Total 
C.: one 

(\[.11. :\o . 
. I l Olls S 

per mma). , (~'rplel nn.·) I 
- ' · 1 1011~ . 

I ·4 ] ,260 
:3·2 I ,600 
:3 . 3 I ,320 
:3.5 .),600 
3·5 4,200 
:3·.) 2.100 
2·3 2,300 
1·9 1,900 
:3.3 2,970 
3·2 :3,520 
0·01 70 
2·7 2,970 
3·1 2,790 
2 ·.) 1,500 
2 .. ) 1,750 
0· .) 3i\O 
:3·3 1,980 
0·08 64 
.t·.J. 2.6.J.O 
:3·2 1,920 
:3·6 3,240 
I·.J. 1,120 
1·1 880 
1 ·5 750 
.5 ·1 4,080 
:J· .J. :l,7.J.O 
0·8 ±80 
0·6 420 
.5· 3 4.770 

Abn . 
per 

1,000. 

2 
22 
12 
± 

18 
8 
2 
2 
8 

12 
74 

6 
14 

6 
12 
24 
24 

144 
20 
18 
36 
46 
34 
92 
44 
10 
52 

6 
14 

Total 
A im "' 

I 

J·:ja~u-
latc. 

(:l(illionH). 

2·.) 
:3ii·2 
1.5·8 
22·4 
75. {i 
16·8 
.J.·(i 
3·8 

23·8 
42·2 

.5· 2 
17 · 8 
39·1 
9·0 

21·0 
8·4 

47 . . ) 
9·2 

;)2·8 
:34·l\ 

116 ·G 
;)l·;) 

29 · !) 
l\\) ·0 

179. ;) 
37·4 
25·0 

2·.) 
66·8 

Total 
Normals 
in Eja
<"ulatc. 

(:\[illions). 

1,257· ;) 
J ,i564·H 
1,304 ·2 
.3,577 ·{i 
4,124·4 
2,083. 2 
2,295 ·4 
1,896. 2 
2,946. 2 
3,477·8 

64·8 
2,9.52. 2 
2,7.50·9 
1,491 · 0 
1,729. 0 

34J ·(i 
1,932· .) 

54 · 8 
2,587·2 
1,885 ·4 
3,123 · 4 
1,068· i\ 

850·1 
68.1 ·0 

:3,900.5 
3,702·(i 

455·0 
417. i5 

4,703. 2 

. . --- --------- ---- ---- ------------------ --- ··-···-

510 



N. C. STARKE. 

Protoeol for j!JJ el'vno Ra.rn 45307. 

-
I I I 

Total Total 
Vol. of Cone. 

Total Abn. Abn . in Normals 
Date. Semen. 

Motility (iYiillions 
~o . Ejacu- in Eja -

Rating. Sperm. 
per 

(c.c.). per rn.m.3 ). 1,000. late. culate. 

I 

(:\Iillions). (Millions). (Millions). 

' 
7/ 10/ 41.' .. . .. 0·8 5 4· 5 3,600 16 57·6 3,642 ·4 

17/ 10/ 41. ...... 0·9 3 0·6 il40 74- 40 ·0 500· 0 

31/ 10/ 41. .. . ' .. 0·8 5 2·0 1,600 0 0 1,(500 ·0 

14/ ll / 41. .. . ... 0·7 6 2 · 2 1,540 2 3 ·8 1,536 ·9 

2/ 12/ 41. . . . .. . 0·6 2 0·3 180 40 7·2 172 ·8 

19/ 12/ 41 .... . . . 0·5 2 0 ·4 200 3+ 6 · 8 193 ·2 

6/ 1/ 42 .. . .. . . 0·8 3 1· I 880 12 10' 6 869 ·4 

20/ 1/ 42 . . ' . . . . 1·1 3 1·1 1,210 8 9 ·7 1,200 . 3 

3/ 2/ 42. ' . . . . . 1·4 3 0 ·4 ."\60 .j. 2·2 557· 8 

17/ 2/ 42 . .. .. . . 1· .j. 4 O· !l 1,260 28 35 · 3 1,224 . 7 

3/ 3/ 42 . ..... 1·1 3 O·o 660 :34 22 ·4 637 ·6 

17/ 3/ 42. .. . .. 1·2 1 0·05 60 64 3 · 2 56 ·8 

31/ 3. 42 . ...... 1·1 4 0·(5 660 :30 19·8 640 · 2 

171 4 42 . .. . ... 0· 5 4 1 . .j. 700 0 0 700·0 

5/ 5 42 .. .... . 0·8 3 1·1 880 8 7·0 873·0 
19 / 5 42 ....... 1·0 4 1 ·7 1,700 (j 10·2 1,689 · 8 

2/ 6 42 ... . .. . 1·2 :3 1 ·4 1,680 30 50·4 1,629. 6 

16/ 6 42 ..... . 0·8 3 1·7 1,360 28 38 · 1 1,321 · 9 

30/ 6 42 ....... 0·8 2 0·8 fi40 106 67· 8 572 ·2 

14/ 7 42 . ...... 1·0 3 l '2 1,200 34 40 ·8 1,169·2 

28/ 7 42 . . . . ... 0·9 3 0·7 630 38 23·9 I 606·1 

ll / 8 42 . ...... 1·0 2 0·2 200 412 82 ·4 ll7 ·6 

26 / 8 42 . . . .... 0·8 4 l ·3 1,040 128 133·1 906 ·9 

8/ 9/ 42 . .. . .. . 1 · 6 I 3 0·9 1,440 182 259 · 2 1,180' 8 

22/ 9/ 42 ..... . . 1·0 3 0·7 700 134 93 ·8 606 ·2 

6/ 10/ 42 . .. . ]·] 4 0·7 770 54 41· 6 728· 4 

20/ 10/ 42 ... . . . . 0·9 3 0 · 9 810 28 22·7 787 ·3 

3/ 11/ 42.' ... .. 1·0 5 0·7 700 28 19· 6 680· 4 
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SPER~I PICTURF. 01-' RAMS .\ND RATE OF SPERM TRAVEL. 

TAllLE 25. 

Protocol /01' JlMino Rmn 50549. 

--- - ------

Total Total Total 
VoL of :Motility Cone. No. Abn. Abn. in Normals 

Date. Semen . Hating. (l\Lllions 
Sperm. per Ejacu- in Eja-

(c.c.). permm."). (l\Lllions) . 1,000. late . en late. 
(Millions). (MJI ons). 

-----

7/ 10/ 41 .... . .. 2·1 ,) 2·3 4,830 34 lii4. 2 4,6U5·S 
21/ l0/ 41 .. 0·4 4 .)·6 2,240 48 107·5 2,132-i) 

ci/ ll/ 41 ....... 0·7 5 1·5 1,050 26 27·3 1,022 ·7 
18/ ll / 41 ... . 0·6 4 1·2 720 24 17 · 3 702·7 

-3 / 12/ 41 ... l· 2 3 3·9 4,680 86 402·5 4,277·9 
23/ 12/ 41 0·8 4 1·4 1,120 44 49·3 1,070 ·7 

'J j 1/ 42. 0·8 3 0·5 400 2 0·8 399·2 
23/ 1/ 42. 0·9 4 l· 8 1,620 0 0 1,620·0 

6/ 2/ 42. 0·9 .) 1·3 1,170 2 2·3 1,167·7 
20/ 2/ 42. 0·6 3 0·4 240 68 16·3 223·7 
6/ 3/42 0·9 5 2·1 1,890 20 :{7 ·8 1,8!'i2· 2 

20/ 3/42 ...... I ·1 4 1·7 1,870 12 22·4 1,847·() 
7/ 4/ 42. 0·8 f) 2·2 l ,760 1ii 28·2 1,731· 8 

21/ 4/ 42. 0·6 4 0·8 480 0 0 480·0 
8/ 5/ 42 0·8 4 1·6 1,280 74 94·7 1,185. 3 

22/ 5/ 42 . . . . 0·6 4 3 · 2 1,920 2() 49·9 1,870 ·1 
5/ 6/ 42. 0·7 4 (i-9 4,830 108 -~21·6 4,308·4 

I9/ 6/ 42. 0·7 4 4 ·0 3,200 26 83·2 3,116·8 
3/ 7/ 42 . 1·0 + 3·1 3,100 32 99·2 3,000·8 

17/ 7/ 42 .. ... .. 0·7 4 2·0 1,400 34 47 ·6 1,352 ·4 
31/ 7/ 42 . 0·8 4 .5·5 4,400 146 642·4 3,757 ·(i 
14/ 8/ 42 ....... 0·8 4 6 ·4 5,080 112 569·0 4,511·0 
28/ 8/ 42 .... 0·9 4 -~-9 5,310 81) 456·7 4,853·3 
11/ 9/ 42 ....... 0·6 1 0·03 18 140 2·5 15·5 
25/ 9/ 42 .. . . . .. 0·8 3 I-6 1,280 68 87 ·0 1,193·0 

9/ 10/ 42. 0·9 I 0·01 9 86 0·8 8·2 
23/10/42. 1·0 1 0·04 40 42 1·7 38·3 

6/ ll /42 ....... 0·6 I 0·08 48 64 3·1 44·9 

~-- ---------·---- ------
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Vol of 
Date. i::lemcn 

(c.c.). 

7/ 10/ 4-1 ..... . . 1·7 
lO/ l0/ 41. . .. . . . 1·4 
24/ 10/ 41. . ' .. 1·3 

7/ 11 / 41. . . . . . 1·6 
25/ 11 / 41. . .. .. . 1·1 
9/ 12/ 41. . .. ... 2·0 

30/ 12/ 41 ... . . 1·8 
13/ 1/ 42 ... . ... 1·0 
27/ 1/42. ... . .. l·O 
10/ 2/42 .... ... 0·9 
24-/ 2/ 42 .... . .. 1·0 
10/ 3/ 42. . .. . .. 0·9 
24/ 3/ 42. ... 1·4 
lO/ 4/ 42. ..... I ·1 
24/ 4/42. . .. ... 0·9 
12/ 5/ 42. . . . ... 0·8 
26/ 5/ 42. . .. . . 1·0 

9/ 6/42 .... .. 1·0 
23/ 6/42 ... ... 1·1 

7/ 7/42. . . ... 0·8 
21/ 7/42 . .. .. . 1· :3 
-!/ 8/42. .. .... 0·9 

18/ 8/42. . .. . . 0·7 
1/ 9/42. • •• 0 • • 1·3 

15/ 9/42 .. . 0·7 
29/ 9/ 42. . . . . .. 1·0 
13/ 10/ 42. .. . .. . 0·7 
27/ 10/ 42 . . . . 0·7 

. . . . .. 1·0 

'rADLE 26. 

Frotocol for Merino Ram 50735. 

I 
}(otil it~-
Rat ing 

I 

4 
.j. 

5 
5 
4 
.j. 

4 
2 
3 
a 
3 
3 
.5 
2 
2 
3 
-! 
5 
3 
5 
4 
4 
3 
5 
2 
5 
5 
3 
3 

c. Total 
Ko. I Con 

on; Sperm l p~~ ·~' m ].I c:u .llions). 

3· 0 5,100 
3 1,820 1· . 

2· 6 3,380 
3· , 3 ii,080 
3 · 8 4,180 
2· 2 ±,400 
0· 3 :i40 
0· 2 200 
0· 4 400 
0· 4 3GO 
0· 8 800 
0 · 9 810 
2· 7 3,780 
0· 2 220 
0·7 630 
0· 9 720 
1· 8 1,800 
4· (j 4,600 
O·G 
3 ·6 

660 
2,880 

() . 4 9,600 
1. 4 1,260 
l·fl 
4·1 
0·6 
3·3 
3·0 
0·7 

I ,120 
1),330 

420 
:3,300 
2,100 

4-90 
0· 4 ! 400 

Abn. 
per 

1,000. 

32 
12 
14 
24 
28 
34 
l6 

200 
4(; 

114 
i\6 
8 

24 
88 
52 
36 
14 
14-
:;o 
14 
34 
32 
:30 
34 

114 
:{(; 

14 
2() 

:)6 10/ ll/42. 

--- -·- __________ ., ____________ .. _1_ .. ___ --
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N. C. STARI~E. 

Total Total 
Abn. in :Normals 

I Ejacu- in Eja-
late. culate. 

(Millions) . I (MJ!Lons). 

JG3·2 4,936 ·8 
21·8 1,798. 2 
47·3 3,332. 7 

121· !) 4,958·1 
Jl7 ·2 4,062·8 
149 ·6 4,250·4 

8·6 531·4 
40·0 l60·0 

9·6 390·4 
-!1·0 319·0 
+4·8 755·2 

()·i) 803·5 
90·7 :\689·3 
19 ·4 200·G 
32·S 597·2 
25·9 694·1 
25·2 1,774 ·8 
64 ·4 4,535·6 
33·0 627·0 
40·3 2,839. 7 

:{26 ·4 9.273·6 
40·3 1,219· 7 
33·6 1,086·4 

181·2 5,148. 8 
47·9 372·1 

118·8 3,181· 2 
29·4 2,070·6 
12 ·7 4-77·3 
22·4 377·6 

--------



SPERM PICTURE OF RA:MS AND RATE OF SPERM TRAVEL. 

Date. 

14/10/41. . . .. . . 
28/18/41. . .. . .. 
11/11/41. . ..... 
28/11/41. . . . . . . 
12/ 12/41. ...... 

2/ 1/42 ....... 
16/ 1/42 ....... 
30/ 1/42 . . ..... 
13/ 2/42 ....... 
27/ 2/42 ...... . 
13/ 3/42 .. . . ... 
27/ 3/42 .. .. ... 
14/ 4/42 . .. .. . . 
28/ 4/42 .. . . ... 
15/ 5/42 .... ... 
29/ 5/42 ... . ... 
12/ 6/42 ....... 
26/ 6/42 .. .. . .. 
10/ 7/42 . ... .. . 
24/ 7/42 ....... 

7/ 8/42 ....... 
21/ 8/42 . . .. . . . 

17/ 10/41.. . .... 
31/ 10/41 .. .. . .. 
14/ 11/41 . .. . .. 

2/ 12/41 .. .. . .. 
19/ 12/41 .. . . . . . 

6/ 1/ 42 ...... 
20/ 1/42 ....... 

3/ 2/ 42 ....... 
17/ 2/42 . ..... 

3/ 3/42 ..... . . 
17/ 3/42 ....... 
31/ 3/42 .. . . 
17/ 4/42 ..... . 

5/ 5/42 .. . . . . . 
19/ 5/ 42 .. ... .. 

2/ 6/42 .. .. . .. 
16/ 6/ 42 .. .. ... 
30/ 6/42 ....... 
14/ 7/42 ....... 
28/ 7/42 .... .. . 
11/ 8/42 ...... . 
2 5/ 8/42 .... .. . 

8/ 9/42 ...... . 
2/ 9/42 ....... 
6/ 10/42 . . . . . . . 

2 

2 0/ 10/42 . . . . . . . 
3/ 11/42 ....... 

I 

I 
I 

TABLE 27. 
Protocol for Romney Marsh Ram 56939. 
- --

I 

I 
Total 

Total 
Vol. of Motility. Cone. No. 

Abn. Abn. in 
Semen . CXfillions per I Ejacu-
(c.c .). Rating. per mma]. Sperm. 1,000. late. 

(Millions). (Millions) . 

I I 

I 
0·4 1 0·3 120 424 50·9 
0 · 6 1 0·5 3QO 212 63·6 
0 · 7 1 0·7 490 216 105·8 
0 · 5 2 2 ·1 1,050 106 111·3 
0·6 2 1·2 720 400 288·0 
1·3 1 0·05 6ii 702 45·8 
0·9 2 1 · 2 1,080 486 527·0 
1·0 1 0·07 70 276 19 · 3 
0·7 2 0·2 140 160 22·4 
0·7 3 0·6 420 128 53 · 8 
1 ·0 1 0·02 20 392 7· 8 
1·1 4 2·5 2,750 :H 93· 5 
0 ·7 1 0·9 630 98 61 · 7 
0·9 2 1·3 1,170 80 93·6 
0·9 3 2·5 2,250 ,)() 126·0 
0·9 3 4·9 4,410 94 414· 5 
1·1 2 3·3 3,630 ;)70 12,069·1 
0·5 1 0·07 35 ()06 21·2 
0·8 1 0 · 8 640 378 241· 9 
0 · 6 0 0·05 30 892 25·8 
0·2 0 No cou nt made. 900 -
0·3 0 0·2 60 - -

Ram died on 22/ 8/ 42. 

TAllLE 28. 
P1'otocol for Romney Mars h Ham 5694'1'. 

1· 1 

I 
4 1 ·0 I 1,100 lG 17·6 

1·1 5 1·9 2,090 20 41·8 
1·5 4 1·7 2,5£)0 10 25· 5 
1·8 4 2·8 5,040 1;).J. 776·2 
1·4 2 2·6 3,640 128 465 · 9 
0·9 2 0 · 5 4;)0 278 125·1 
0·8 4 0 · 8 640 122 70·1 
1·1 2 0 · 3 330 2(i 8·(i 
1·7 3 1 ·0 1,700 32 54·4 
1 ·4 4 1·2 1,680 12 20·2 
1·2 1 0·2 240 02 12 ·5 
1·4 4 l. 7 2,380 12 28·6 
] ·0 3 1·8 1,800 70 126 ·0 
1·0 3 1· 5 1,fi00 78 117 ·0 
1·1 3 3·3 3,630 3(i 130 · 7 
1·5 4 3·4 5,000 150 750 ·0 
1·2 2 0·7 840 250 210 · 0 
1·4 3 3·5 4,900 444 2,175·6 
1 ·0 1 1·7 1,700 450 765·0 
0·8 1 0·3 240 744 178·6 
] ·3 3 2·7 3,570 284 1,013. 9 
0·7 3 1 · 1 770 374 288·0 
1·6 5 4·3 6,880 90 619·2 
0 · 8 4 2·3 1,840 76 139·8 
0·9 4 3 · 6 3,240 60 194·4 
0·8 2 0·6 480 504 

I 
241 · 9 

1·2 2 0·4 480 414 189·7 

514 

I 

I 

I 

-

Total 
Normals 
in Eja-
culate. 

(Millions). 

69·1 
236 · 4 
384 · 2 
938·7 
432·0 

19·2 
553·0 
50·7 

117·6 
366·2 

12·2 
2,656·5 

568·3 
1,076·4 
2,124·0 
3,995·5 
1,560· 9 

13·8 
398·1 

3·2 
-
-

1,082· 
2,048· 
2,524· 
4,263 · 
3,174· 

324· 
569· 
321· 

1,645· 
1,659· 

227 · 
2,351· 
1,674· 
1,383 · 
3,499· 
4,250 · 

630 · 
2,724· 

935· 
61· 

2,556· 
482· 

6,260· 
1,700· 
3,045· 

238· 
281· 

4 
2 
5 
8 
1 
9 
9 
4 
6 
8 
;) 

4 
0 
0 
3 
0 
0 
4 
0 
4 
1 
0 
8 
2 
6 
1 
3 



Date . 

14/ 10/ 41 ...... . 
24/ 10/ 41 ...... . 

7/ 11/ 41 ..... . . 
2.5/11/41 . . .. . . . 
9/12/41 ..... . . 

30/ 12/ 41 .. . . 
13/ 1/ 41 ... . 
27/ 1/ 42 . . . 
10/ 2/42 ... . 
24/ 2/42 .. . . 
10/ 3/ 42 ..... .. 
24/ 3/ 42 .. . 
10/ 4 / 42 .... . .. 
24/ 4/42 ..... .. 
12/ 5/42 . . .... . 
26/ 5/ 42 ..... .. 

9/ 6/ 42 ..... .. 
23/ 6/ 42 ... . 
7/ 7/ 42 .. .. 

21 / 7/42 ... . 
4/ 8/ 42 ... . 

18/ 8/ 42 .... .. . 
1/ 9/ 42 . .. ... . 

15/ 9/ 42 ...... . 
29/ 9/42 . . .... . 
13/10/42 . . .... . 
27 / 10/ 4? . .. ... . 
10/ 11/ 42 ... . .. . 

N. C. STAHl\ E. 

TABLE 29 . 

Protocol j01· Blackhead P ersian Ram 62Q:30. 

I Yo!. of 
Semen. 
(c.c.). 

1 · 0 
0·8 
1·0 
1·0 
1·1 
0·5 
0·8 
1· -i 
1·0 
0·5 
0·8 
1·1 
0·7 
0·7 
0·9 
0·7 
0·5 
0·6 
1·3 
0·7 
0·8 
0·8 
1·0 
0·9 
0 · 8 
0·8 
0·8 
0·6 

:.'iiotility 
l'{,ating. 

5 
-~ 
-i 
3 
.) 

5 
;) 

.) 

5 
:) 

4 
-~ 
.) 

-~ 
-! 
5 
-i 
5 
.j. 

4 
3 
5 
5 
5 
5 
-i 
.5 
5 

C 
Total 

one. N 
(JVIjllions S o. 

3 ) perm. 
A' I 1011S . per mm. - ~ ('I' ll ' ) 

-i·(i 
-t ·1 
1·2 
-t·8 
3·3 
1· ;) 
2·1 
4·1 
0·7 
2 · 8 
0·9 
5·5 
4·2 
2·1 
2·5 
3 · 8 
4·0 
5 ·0 
4·6 
3·8 
4·2 
5·3 
5·1 
5·5 
2 · 1 
1·8 
2·7 
2·3 

515 

I 
-!,600 
3,280 
1,200 
4,800 
3,630 

750 
1,680 
5,740 

700 
1,400 

720 
6,050 
2,940 
.l,470 
2,250 
2,660 
2,000 
3,000 
2,980 
2,660 
3,360 
4,240 
5,100 
4,950 
1,680 
1,440 
2,160 
1,380 

Abn . 
per 

1,000. 

8 
(j 

u4 
92 
16 
12 
2 

1+ 
18 
12 
2 
8 

22 
24 
22 
42 
10 
12 
12 
34 
34 
16 
14 

4 
10 
12 
16 

4 

Total 

I

' Abn. in 
Ejacu

late. 
I (:\Iillions). 

36 · 8 
19·7 
7H·8 
+4·2 
-58· .l 
0·0 
3 · 4 

80·4 
12·() 
16 · 8 
1·4 

48 ·4 
64·7 
35 · 3 
49·5 

111·7 
20·0 
36·0 
35·8 
90·4 

114·2 
67·8 
71·4 
19·8 
16·8 
17·3 
34·6 

fl·5 

Total 
Normals 
in Eja
culate. 

(Millions) . 

4,563·2 
3,260·3 
1,123 · 2 
4,7155·8 
3,571·0 

741 ·0 
1,67() ·6 
5,659·6 

687·4 
1,383· 2 

718·6 
6,001·(; 
2,875. 3 
1,434. 7 
2,200 · ;) 
2,548·3 
1,980·0 
2,988·0 
2,944·2 
2,569·6 
3,245·8 
4,172· 2 
5,028·6 
4,930·2 
1,663· 2 
1,422. 7 
2,125 ·4 
1,374 ·5 



Sl'ERM l'lCTl.JlU: 01: RAMS AND RATE OJ:' SPERM TRAVEL. 

Date. 

TAJlJ,E 30. 

PTotocol for lJonet Hon1 Ram 56956. 

VoL of 
Semen. 
(c.c.) . 

Motility 
Rating 

p 

-

Cone. 
:.\l[illions 
ermm.3 ). 

Total 
No. 

Abn. 

Sperm. per 

(Millions). 1,000. 

~~~~~-'-------~--~--

14/ 10/41. ... . . . 
28/ 10/41. ..... . 
Il/11/41. ... .. . 
28/11/41. . ... . . 
12/ 12/41. ...... 

2/ l /42 ..... .. 
16/ l / 42 ... . .. . 
30/ l / 42 ...... . 
13/ 2/42 ...... . 
27/ 2/42 ...... . 
13/ 3/42 ...... . 
27/ 3/42 ...... . 
14/ 4/42 ....... 
28/ 4/42 .... 
15/ 5/42 .... . .. 
29/ 5/42 ..... .. 
12/ 6/ 42 .. 
26/ 6/42 . ...... 
10/ 7/42 ..... .. 
24/ 7/ 42 .. .. ... 

7/ 8/42 .. 
21/ 8/42 . .... . . 

4 / 9/42 . ...... 
18/ 9/42 .. .. . . . 

2/ 10/42 .. 
16/ 10/42 .. .... 
30/ 10/ 42 . .. - .. . 
17/ 11/42 ....... 

17/ 10/ 41. ...... 
31/ 10/41. .. - ... 
14/ 11/ 41. ...... 
2/12/41. ...... 

19/ 12/41 ... - .. 
6/ l /42 .. . . . . . 

20/ l/42 ... . ... 
3/ 2/42 ....... 

17/ 2/ 42 ... . . 
3/ 3/42 . ...... 

17/ 3/42 . ... .. . 
31/ 3/ 42 .... . . 
17/ 4/42 ... .. .. 

5/ 5/42 ....... 
19/ 5/42 . ...... 
2/ 6/42 ....... 

·--~ 

1·5 4 
1·2 3 
0 · 7 4 
0·9 3 
1 ·l 3 
2·2 2 
1·1 l 
1·7 3 
1·1 4 
1·3 3 
1·0 2 
1·4 0 
0·3 0 

0 
1 ·0 2 
1·0 :3 
1·2 3 
0·9 2 
0·5 1 
2·3 3 
1·.5 4 
1·3 4 
2·0 4 
1 · 7 3 
0·9 1 
1·1 2 
0·7 2 
1·0 2 

0 
0 

1·5 
0·6 
1·0 
1·0 
0·8 
0·5 
2·1 
2·4 
3·1 
0·5 
0·5 
2·2 

ccasional 
ccasional 

0·3 
1 ·4 
2·1 
1·6 
0·2 
1·3 
3·6 
2·8 
4·4 
4·8 
1 ·9 
0·8 
0·3 
0·9 I 

2,250 
720 
700 
855 
880 

1,100 
2,310 
4,080 
3,410 

650 
500 

3,080 
sperm; 
sperm; 

300 
140 

2,520 
1,440 

100 
2,990 
5,400 
3,640 
8,800 
8,180 
1,710 

880 
210 
900 

TABLE 31. 

28 
12 
24 
58 
42 

606 
548 

56 
204 
114 
66 

802 
ram appeared 
ra m appeared 

342 
134 
88 

174 
440 
160 
114 

84 
106 
364 
474 
706 
164 
352 

Protocol for Do1·set 7-lmn lla 111 62548. 

1·0 4 0·7 700 22 
1·1 4 1·0 1,067 2 
0·6 3 0·9 540 16 
1·0 4 1·4 1,400 10 
0·9 4 0·9 810 4 
1 ·7 2 0·6 1,020 32 
1. 2 l 0·2 240 24 
1·4 2 0·2 280 10 
1·3 2 0 · 3 390 8 
1· 4 :3 0·3 420 22 
0·8 l 0·03 24 40 
0·8 4 H> 1,200 2 
0 ·7 l 0·2 140 20 
0·9 4 2 · 4 2,160 10 
1 · 0 3 l·l 1,100 52 
l·l 3 0·8 880 352 

ltam. died. 

516 

I 

I Total Total 
Abn. in 

I 
Normals 

Ejacu- in Eja-
late. I culate. 

(Millions). (Millions). 

63·0 2,187 ·0 
8·6 711·4 

16 ·8 683·2 
47·6 807·4 
32·0 848·0 

666 ·6 493·4 
1,265. 9 1,044·1 

228·0 3,852·0 
695·6 2,714·4 

74·1 575·9 
33 ·0 467·0 

2,486·2 593·8 
to be sick. 0 
to be sick. 0 

102·6 197·4 
18·8 121·2 

221 ·7 2,298·3 
250·6 1,189·4 
44·0 396·0 

478·4 2,511· 6 
615 ·6 4,784·4 
305 ·8 33,34·2 
932·8 7,867 . 2 

2,977 ·5 5,202·5 
810 · 5 899·5 
621·3 258·7 

:34·4 175·6 
316·8 I 583 ·2 

15·4 {)84·6 
2·1 1,064·9 
8 · 6 531·4 

14·0 1,386 ·0 
3·2 806 ·8 

32·6 987·4 
;) ·8 234·2 
2 · 8 277·2 
3· 1 386·9 
9·2 410·8 
1·0 23 ·0 
2·4 1,197·2 
2·8 137· 2 

21·6 2,138·4 
57·2 1,042·8 

309 · 8 570·2 



Date. 

- -
2 1/10/41 ....... 
4/ 11/41. .... .. 

18/ 11/41. ... . .. 

2 

2 

2 

2 

2 

2 

5/ 12/41. ...... 
3/12/41. ...... 
9/ 1/ 42 .. .... . 
3/ 1/ 42 ... . ... 
6/ 2/42 . .. .... 
Oj 2/42 .. . .... 
6/ 3/ 42 . .. ... . 
Oj 3/ 42 ...... . 
7/ 4/42 ..... .. 
1/ 4/42 ....... 
8/ 5/ 42 ....... 
2/ 5/42 ....... 
5/ 6/42 ...... . 

19/ 6/42 ... .... 
3/ 7/ 42 ...... . 

17/ 7/ 42 ...... . 
31/ 7/42 ... . .. . 
14/ 8/42 ....... 
8/ 8/ 42 . . .. . .. 

11/ 9/ 42 ....... 
2 

2 

2 

5/ 9/42 ....... 
9/10/42 .. ... .. 
3/ 10/ 42 ....... 
6/ 11/ 42 ....... 

6241-B 

!:\. C. STAlti\E . 

TABLE 32. 

Protocol jo1' llonderib Ajrilauner Ram 62418. 

Total Total Total 
Vol. of Motility Cone. No. Abn. Abn. in Normals 
Semen. (Millions per Ejacu- in Eja-
(c c.). Rating. per mm."). Sperm. 1,000. late. culate (Millions). (Millions). (Millions). 

r 

( 

0 · 4 4 5·5 2,200 44 96·8 2,10!3. 2 
0·5 3 3·3 1,650 108 178 · 2 1,471·8 
0·8 4 3·0 2,400 60 144· 0 2,256·0 
1·5 3 5·8 8,700 62 539·4 8,163 ·6 
1·3 4 2·1 2,730 40 99·2 2,630·8 
0·4 2 0·2 80 30 2·4 77·6 
0·8 5 2·0 1,600 8 12· 8 1,587. 2 
1 ·0 4 0·4 400 62 24·8 375·2 
1·5 5 1·3 1,950 20 39·0 1,911·0 
1·4 5 3·7 5,180 26 134·7 5,045·3 
1 · 1 4 1 ·2 1,320 32 42·2 1,277. 8 
1·0 5 2·6 2,600 16 41·6 2,558·4 
0·6 5 3·3 1,980 2 4·0 1,976·0 
1·6 4 3·2 5,120 26 133·1 4,986·9 
0·9 3 1·7 ! 1,530 84 128·5 1,401·5 
1·2 2 3·3 3,960 78 308 ·9 3,651·1 
0·8 2 1 · 6 1,280 64 81·9 1,198·1 
0·7 3 4·0 2,800 126 352·8 2,447·2 
0·9 4 4·1 3,690 46 169·7 3,520·3 
0·8 3 1 · 1 880 88 77·4 802·6 
0·8 3 1·4 1,120 112 125·4 994·6 
0·9 4 3·9 3,510 188 659·9 2,850·1 
1·0 4 3·9 3,900 108 421·2 3,478·8 
0·8 3 3·2 2,560 92 23.5 ·5 2,324 ·.5 
0·8 5 6·7 5,360 76 407·4 4,952·6 
0·7 5 3·2 2,240 24 53·8 2,186. 2 
0·8 5 ( 2·1 

I 
1,680 38 63·8 1,616 ·2 

-----

517 



Sl'ER~I PICTURE O.F RAMS AND RATE OF S PER:II 'l'UAVEL. 

'rABLE 33. 

Protocol for Ronderib Afrilcaner Ram 62546. 

Date. 
Vol. of 
Semen. 
(c.c.). 

Motility· 
Rating. 

C I 
Total 

one. N 
(Millions I S o. 

3) perm. 
. permm. · (Millions). 

Abn 
per 

1,000. 

Total 
Abn. in 
Ejacu- · 

late. 
(Millions). 

'l'otal 
Normals 
in Eja. 
culate . 

(Millions). 

--- ----.,---- -.,---- -----.,------,--- - ----·---··· -----

3·6 I 5,400 8 43·2 . 5,356·8 17/ 10/41.. . . . . . 1· 5 
31/ 10/ 41.... . . . 1· 6 
14/ 11/ 41.. . . . . . 0·7 

2/ 12/ 4-1.. . . .. . 2·2 
19/ 12/ 41 ....... 1 1·4 

6/ 1/ 4-2....... 1·0 
20/ 1/4-2. .. .... 1·0 

3/ 2/ 42....... 1·2 
17/ 2/42....... 1·2 

3/ 3/42.. ... .. 1 · 6 
17/ 3/42.... .. . 0·9 
31/ 3/4-2.... . .. 1·0 
17/4/42.. ... . . 1·3 
5/ 5/42....... 0·8 
9/ 5/42....... 0 · 9 
2/ 6/42...... . 0·8 

16/ 6/42....... 0·8 
30/ 6/42. . . . .. . 1·2 
14/ 7/ 42....... 1· 5 
28/ 7/42. ...... 0·7 
ll/ 8/42....... 0·9 
25/ 8/ 42....... 1·2 
8/ 9/ 42....... 1·0 

22/ 9/42....... 0·9 
6/10/42.. .. . .. 1·2 

3/11/42.. . . . .. 0·8 
20/ 10/42.. ..... 0 · 6 I 

- · - · 

5 
4 
5 
5 
5 
4 
5 
5 
5 
5 
4 
4 
5 
4 
3 
5 
4 
2 
2 
3 
3 
4 
5 
5 
4 
5 
5 

4 ·5 7,200 12 100·8 · . 7,099·2 
2·0 1,400 2 2·8 . 1,397·2 
4·5 I 9,900 18 128·2 . 9,771·8 
5·0 7,000 12 84·0 . 6,916·0 
5. 9 5,900 10 59. 0 . 5,841 . 0 
0·8 800 8 6·4 793·6 
1· 5 1,800 14 25· 2 1,774·8 
2·2 2,640 0 0 2,640·0 
3·7 5,920 2 11·8 5,908·2 
2. 0 1,800 276 496 . 8 1,303 . 2 
2·4 2,400 12 28·8 . 2,371·2 
2·0 2,600 4 10·4 2,589·6 
1· 7 1,260 2 2. 5 1,257. 5 
1·1 990 10 9. 9 980 · 1 
2·4 1,920 4 7·7· 1,912.·3 
1·9 1,520 18 27·4 . 1,492.·6 
2·2 2,640 64 169·0· 2,471·0 
4 ·3 6,450 178 1,148· 1 5,301· 9 

1 2·4 1,680 66 ll0 ·9 · 1,569·1 
2 ·1 1,890 240 453. 6· 1,226. 4-
2·9 3,480 170 591·6· 2,888·4 
3·3 ' 3,300 10 33·0· 3,267·0 
2·5 2,250 8 17·0· 2,233·0 
4·4 5,280 38 . 200·6- 5,079·4 

I ____ .. L~---·--- i~~~- - ____ !g I_ ~~:~_ : __ i:~~~:! __ _ 

5l8 



~ . C. STARI\E. 

TABLE 34. 

Protocol for Ronde1·ib Afrikaner Ram 62419. 

Date. 

14/ 10/ 
28/10/ 
11/ll/ 
28/ll/ 
12/12/ 

41 ....... 
41 ... . . . . 
41 ....... 
41 ....... 
41 ....... 
42 .. . .... 2/ 1/ 

16/ 1/ 
30/ 1/ 
13/ 2/ 
27/ 2/ 
13/ 3/ 
27/ 3 
14/ 4/ 
28/ 4 
15/ 5/ 
29/ 5/ 
12/ 6/ 
26/ 6/ 
10/ 7/ 
24/ 7/ 

42 ... . ... 
42 .. ..... 
42 .... . .. 
42 . . . . . .. 
42 ....... 

/42 ..... . . 
42 ....... 

/ 42 ....... 
42 ...... . 
42 ... ... . 
42 ... . ... 
42 ....... 
42 . .. . . . . 
42 .... . . . 

7/ 8/ 
21 / 8/ 
4/ 9/ 

18/ 9/ 

42 .... ... 
42 ..... . . 
42 ....... 
42 ...... . 
42 ....... 
42 ....... 

2/10/ 
17/10/ 
30/ 10 
17/ ll/ 

/ 42 ....... 
42 ....... 

I 

Vol. of 
Semen. 
(c.c.). 

0·9 
1·6 
1·0 
0·9 
0·6 
1·6 
0·8 
1·5 
1·2 
1·2 
0·9 
0·9 
0·7 
0·9 
1·2 
0·9 
1·2 
1·6 
0·7 
0·7 
1·0 
2·0 
0·8 
1·0 
0·8 
0·7 
1·2 
1·2 

Motility Cone. 

Rating. (Millions 
permm.3). 

5 4·9 
5 2·8 
5 4·3 
4 1·5 
5 2·8 
5 2·6 
4 2·8 
5 3·3 
5 3·2 
4 1·3 
5 0·8 
5 1·8 
4 1·5 
4 1·6 
5 5·6 . 
5 1·5 
2 4·4 . 
5 3·8 
4 2·3 
2 0·7 
5 4·6 
5 4·8 . 
5 2·3 
5 I 3·3 
3 2·2 
5 2·9 
3 1·7 . 
4 1·0 

--------~------------------

-
~ 

Total 
No. 

Sperm. 
(Millions). 

I 

4,410 
4,480 
4,300 
1,350 
1,680 
4,160 
2,240 
4,950 
3,840 
1,560 

720 
1,628 
1,050 
1,440 
6,720 
1,350 
5,280 
6,080 
1,610 

490 
4,600 
9,600 
1,840 
3,300 
1,760 
2,030 
2,040 
1,200 

Total Total 
Abn. Abn . in Normals 
per Ejacu- in Eja-

1,000. late. culate . 
(Millions). C~Iillions) . 

I 

26 [ 114·7 I 4,285·3 
8 

I 
35 · 8 . 4,444·2 

28 120·4 . 4,179 · 6 
18 24·3 ' 1,325·7 
6 10·1 ' 1,669·9 
8 33 · 3 ' 4,126 ·7 

26 58·2 . 2,181·3 
18 89·1 . 4,860·9 
8 30·7 . 3,809·3 

18 28·1 . 1,531· 9 
6 4·3 715 ·7 
4 6·5 . 1,621· 5 
4 4·2 . 1,045·8 

12 17·3 . 1,422·7 
36 241·9 . 6,478·1 

4 5 ·4 . 1,344·6 
120 633·6 . 4,646 ·4 
58 352·6 . 5,727 ·4 

8 12·9 1,597 ·1 
180 88·2 401·8 

96 441 ·6 4,158 ·4 
58 556·8 . 9,043·2 
10 18·4 1,821 · 6 
4 13·2 . 3,286·8 

48 84·5 . 1,675·5 
30 60·9 969·1 
20 40·8 1,999· 2 
48 57·6 1- 1,152·0 



SPERM PICTURE OF RAMS A!\D RATE OF SPERM TRAVEL. 

TABLE 35. 

P1•otocol for Honde1·ilJ Afrikaner Rmn 62540. 

10/ 1 
24/ 1 

7/ 1 
25/ 1 

9/ 1 
30/ 1 
13/ 
27/ 
10/ 
24/ 
10/ 
24/ 
10/ 
24/ 
12/ 
26/ 
9/ 

23/ 
7/ 

21/ 
4/ 

18/ 
1/ 

15/ 
29/ 
13/ 1 
27/ 1 
10/ 1 

Date. 

0/ 41 ....... 
0/ 41. .. . . .. 
1/ 41. ... . .. 
1/ 41 .... ... 
2/ 41 ....... 
2/ 41 ....... 
1/ 42 ....... 
1/ 42 ....... 
2/ 42 ....... 
2/ 42 . ...... 
3/ 42 .... . .. 
3/ 42 ...... . 
4/ 42 ....... 
4/ 42 ....... 
5/ 42 ...... . 
5/ 42 ....... 
6/ 42 ... . ... 
6/ 42 . . . . ... 
7/ 42 . ..... . 
7/ 42 ....... 
8/ 42 .... ... 
8/ 42 .... . . . 
9/ 42 ... .... 
9/ 42 ...... . 
9/ 42 ....... 
0/ 42 ....... 
0/ 42 ....... 
1/ 42 .. . .... 

1·ol. of 
Semen. 
(e.e.). 

I 
0·7 
0·8 
0·6 
1 ·1 
1·5 
1· 3 
0·8 
1·1 
1·5 
1·5 
1·1 
1 · 1 
0·8 
0·8 
1·2 
0·8 
0·7 
1·8 
0·7 
1· 5 
0·9 
0·7 
0·6 
0·8 
1·0 
0·6 
1 ·0 
0·6 

Motility Cone. 

Rating. (Mi llions 
permm."). 

4 4·8 
5 5·5 
3 0·6 
4 3·6 
1 0·7 
4 5·4 
5 3·1 
4 3·0 
4 2·9 
4 1 ·4 
3 1·3 
3 0·7 
3 0·7 
4 3·5 
4 2·4 
5 1·7 
3 1·3 
3 2·1 
2 1·3 
3 4 · .') 
3 1·3 
4 1·1 
4 3·7 
3 3·0 
4 3·9 
4 5·7 
5 2 · 9 
5 1·5 

520 

Total Total 

No . Abn. Abn. in 

Sperm. 
per E jaeu-

1.000. late. 
(Millions). (Mill ions). 

I 3,360 28 94·1 
4,400 20 88 · 0 

360 50 18·0 
3,960 6 23·8 
1,050 44 46·2 
7,020 18 126·4 
2,480 12 29·8 
3,300 14 46·2 
4,350 16 69·6 
2,100 4 8·4 
1,430 12 17·2 

770 28 21·6 
560 6 3·4 

2,400 8 19· 2 
2,880 6 17·3 
1,360 44 59·8 

910 22 20·0 
3,780 58 219·2 

910 68 61·9 
6,750 9G 648·0 
1,170 52 60·8 

770 24 18·5 
2,220 76 168·7 
2,400 72 172· 8 
3,900 112 436·8 
3,420 114 389·9 
2,900 30 87·0 

900 lO 9 ·0 

Total 
Normals 
in Eja-
culate. 

Cxlillions). 
I -

3,265 · 9 
4,312. 0 

342·0 
3,936. 2 
1,003. 8 
6,893·6 
2,450·2 
3,253·8 
4,280·4 
2,091· 6 
1,412. 8 

748·4 
556·6 

2,380· 8 
2,862· 7 
1,300· 2 

890·0 
3,560 · 8 

838·1 
6,102. 0 
1,109. 2 

751·fi 
2,051· 3 
2,227 ·2 
3,463·2 
3,030 ·1 
2,813·0 

891·0 



N. C. STARl~E. 

TABLE 36. 

P1·otocol /o1' Honde1"ib .-lj1'il.·cuw1· Ram 62543. 

-
I' 

I 
Total Total Total 

Vol. of 
Motility Cone. 

~0. 
Abn. Abn. in Normals 

Date. Semen. 

I 
Rating. (Millions Sperm. per Ejacu- in Eja. 

(c.c.). per mm 3). 1,000. late. culate. (}!illions) 
(:J:J;illions). (Millions). 

I 

7/ 10/ 41 ... 0 ••• I 0·6 4 3·4 2,040 24 49·0 1,991· 0 
21/ 10/ 41. . . 0 ••• 0·6 5 5·8 3,480 22 76·6 3,403·4 
4/ ll / 41. ... . . 0 0·5 4 3·5 1,750 20 35·0 1,715 ·0 

18/ ll / 41. . . . .. 0 0·9 5 5 ·7 5,130 12 61·6 5,068·4 
5/ 12/ !il. .. ... 0 1·1 4 5·7 6,270 8 50 ·2 6,219·8 

23/12/41. . 0 •• • • 0·8 5 3·4 2,720 10 
I 

27·2 2,692· 8 
'.J j 1(,42 .. . . ... 0·5 5 1·3 650 8 1)·2 644·8 

23/ 1/ 42 .. .. 0 .. 1·0 5 4·8 4,800 12 57·6 4,742·4 
6/ 2/ 42 .... ... 0 ·8 5 2·6 2,080 0 0 2,080·0 

20/ 2/ 42 ....... 1 ·4 4 0·8 1,120 0 0 1,120. 0 
6/ 3/ 42 ...... 0 0·8 4 1 · 6 1,280 6 7·7 1,272 ·3 

20/ 3/ 42 .... ... 0·7 5 1 · 6 1,120 8 9 · 0 1,111· 0 
7/ 4/ 42 ...... 0 0·8 3 0·8 640 10 6·4 633·6 

21 / 4/ 42 . . . ... 0 1 ·4 4 5·7 7,950 10 

I 
79·5 7,870 ·5 

8/ 5/ 42 ...... 0 0·7 5 2·9 2,030 8 16·2 2,013 · 8 
22/ 5/ 42 .... .. 0 0·7 4 4·1 2,870 20 57·4 2,812 · 6 

5/ 6/ 42 ...... 0 0·8 4 2·5 2,000 18 36·0 1,964 ·0 
19/ 6/ 42 ...... . 0 · 7 5 5·4 3,780 24 90·7 3,689·3 
3/ 7/ 42 .. ..... 0 · 6 5 3·6 2,160 10 21·6 2,138·4 

17/ 7/ 42 ....... 0·8 4 2 ·1 1,680 16 26·9 1,653·1 
31/ 7/ 42 . ...... 0·9 3 0·5 450 42 18·9 431·1 
14/ 8/ 42 ...... . 0·9 5 2·4 2,160 18 38·9 2,121·1 
28/ 8/ 42 ...... 0·8 4 3·7 2,960 34 100·6 2,859 ·4 
11/ 9/ 42 .... 0 .. 0·7 5 3·1 2,170 4 8·7 2,161·3 
25/ 9/ 42 .. . .... 1·0 5 6·9 6,900 26 179·4 6,720. 6 

9/ 10/ 42 . . .... 0 0·5 5 1·9 950 8 7·6 942·4 
23/ 10/ 42 . .. .... 0·7 !i 2·2 1,540 0 0 1,540·0 

6/ ll/ 42 . . . . 0 •• 0·6 5 2·4 1,440 16 23·0 1,417. 0 

521 



Sl'lUUi l'lCTUllE OF llAMS Al\"D RA'l'E OF SPERM TRAVEL. 

'l'ABLE 37. 

P1·otocol for lVelsh lvfowLtain x Ronde1·ib rlf1'(lcane1' Ram 62541. 

Total 
Total Total 

Vol. of Motility 
Cone. No. 

Abn . Abn. in Normals 
Date. Semen. Rating. (Millions Sperm. per Ejacu· in Eja. 

(c.c.). p er mm.3 ) . 1,000. late. culate. 
(Millions). (Millions). (Millions). 

3/10/ 41. ..... . 0·9 5 3 ·2 2,880 6 17 ·3 2,862. 7 
10/ 10/41 . . ..... 0·5 5 2·8 1,400 4 5·6 1,394·4 
24/ 10/ 41. ...... 0·7 4 1·9 1,330 6 8·0 1,322 ·0 

7/ 11/ 41. ...... 0 · 8 4 0·7 560 12 6·7 553·3 
25/ 11/ 41. ...... 0·8 4 1·4 1,120 4 4·5 1,115·5 
9/ 12/ 41. ... . .. 0·9 5 6·1 5,490 14 76·9 5,413 ·1 

30/ 12/ 41 .. .... . 1·0 4 2·8 2,800 4 11·2 2,788·8 
13/ 1/ 42 ... . .. . 0·6 4 3 ·1 1,860 8 14·9 1,845 ·1 
27/ 1/ 42 . . .. . . . 1·1 5 1·1 1,210 10 12·1 1,197 ·9 
10/ 2/42 ...... . 0·9 4 1· 2 1,080 6 6·5 1,073. 5 
24/ 2/ 42 . . .. . .. 1 ·0 3 0 · 4 400 12 4·8 395·2 
10/ 3/ 42 ....... 0·8 5 2 ·8 2,240 6 13·4 2,226. 6 
24/ 3/ 42 .... ... 1·4 4 0·8 1,130 12 13·6 1,116 ·4 
10/ 4/ 42 ....... 0·7 4 1·1 770 8 6·2 763·8 
24/ 4/ 42 ...... . 0·8 4 1·8 1,440 (j 8·6 1,431·4 
12/ 5/ 42 ....... 0·7 4 3·3 2,310 28 64·7 2,245·3 
26/ 5/ 42 ....... 1·3 2 1·9 2,470 20 49·4 2,420·6 

9/ 6/ 42 ....... 0·9 3 1·5 1,350 50 67 · 5 1,282· 5 
23/ 6/ 42 ....... 1·0 2 1·3 1,300 86 111· 8 1,238· 2 

7/ 7/ 42 ....... 1·3 4 4 ·7 6,110 74 452 · 1 .5,657 ·9 
21 / 7/ 42 ....... 1·0 3 0 · 8 800 220 176·0 . 624·0 

4/ 8/ 42 ..... .. 0·6 3 1·3 780 74 57·7 622·3 
18/ 8/ 42 . .... .. 0·6 5 3 ·1 1,860 14 26·0 1,834·0 

1/ 9/ 42 .. . .... 0·7 4 4·3 3,010 46 138·5 2,871·5 
15/ 9/ 42 ..... . . 0 ·7 5 2·0 1,400 30 42·0 1,358· 0 
29/ 9/ 42 .. .. ... 0·8 5 4·2 3,360 34 114·2 3,245· 8 
13/ 10/42 .. . ... . 0 ·5 5 6 ·2 3,100 86 266·6 2,833·4 
27/ 10/ 42 ....... 0·4 5 2·4 . 960 6 5 ·8 954·2 
10/ ll/ 42 .. .. . . . 

I 
0·6 4 3·0 1,800 2 3·6 1,796·4 

522 



N, · C . STARli:E . 

'l'AnLE 38. 

Protocol joT TFelsh Jfowztain x Ronde1iu Aj1ikanP1' Ram 62542. 

Total 
Total Total 

Vol. of Cone. Abn. Abn. in Norm•tl s 
Date. Semen . Motility (Millions No. E jacu- in Eja-

Rating. Sperm. 
per 

(c.c.). pcrmm 3 ) . 1,000. late. culate. 
(::l[il!ions) . l (Mi llions). (:\1illions ). 

- --

3; 10/ 41. ... . .. 
I 

1 ·2 3 1 ·3 1,-'560 74 115·4 J ,444·(.i 
24/ 10/ 41 ..... .. 0 ·7 1 1·1 770 134 103·2 666·8 

4/ 11/ 41.. . . .. 
I 

0· 7 2 1· 0 679 112 76·1 602·9 
18/ ll / 41. . ..... 1· 0 1 1· 0 980 166 162·7 817·3 

5/ 12/ 41 ... . . . . ! 0·4 2 1 ·7 680 120 81 · 6 598·4 
23/ 12/ 41 .. .. . . . I 1 ·3 4 1· 2 1,560 120 187·2 1,372 ·8 

9/ 1/ 42 . . .. . .. I 0·9 l 1 ·2 1,080 168 181 ·4 898·() 
23/ 1/ 42 . . ... . . I 1 ·4 1 1· 3 1,820 31+ fi71·5 1,248. ,) 

6/ 2/ 42 .. ... . I 0·8 2 1 ·3 1,040 108 112·3 927 · 7 
20/ 2/ 42 ... . . . . 1·2 1 1 ·4 1,680 200 336·0 1,344·0 
6/ 3/ 42 ...... . I 0·9 2 0·7 630 100 G3 ·0 567·0 

20/ :3/ 42 ... .... 1· .5 2 0 · 8 1,200 92 110 ·4 1,089. 6 
7/ 4/ 42 .... . . . I 1 · 2 l 0·5 600 102 61 ·2 538·8 

21/ 4/ 42 . ... . .. j 0 ·7 2 1 · 1 770 240 18+ · 8 ii85·2 
8/ 5/ 42 ....... 1· 4 2 0·8 1,120 70 78·4 I ,041·G 

22/ 6/ 42 .. . .. . . 
j 

1 ·0 l 1· 9 1,900 JOG 201 ·4 1 ,698-G 
:i/ li/ 42 .. ••• 0 . 1 · 2 1 2 · 0 2,400 19() 470 · 4 1,929· (j 

19; 6/ 42 .. ... . . 0·9 I I · 7 1,fi30 3!l4 602· 8 !)27·2 
3/ 7/ 42 .. ... . . I 0·8 l I· iS 1,200 :no ::l72 · 0 828·() 

17/ 7/ 42 .... .. . 

I 
1 ·5 l I ·9 2,8:i0 1!)2 i)47 · 2 2,302 . 8 

31/ 7/ 42 .... .. . 1· 2 L I ·3 1,!)()0 222 34G · 3 1,213. 7 
14/ 8/ 42 ..... . 0 · !) 3 1· li 1,440 184 2(iJ)·0 1, 175·0 
28/ 8/ 42 ...... . I 0 ·8 I 0 -6 480 220 108·5 371·ij 
Jl/ 9/ 42 . . ... . . 0· 7 2 1 ·4 980 9G 

I 
94·1 885 · $! 

2i5/ 9/ 42 .. ..... 2 ·8 2 1·5 4,200 ] ()8 70i5 · 6 3,494·4 
9/ 10/ 42 . . .. 0·8 3 1·0 800 !J)(j 

I 

124·8 075·2 
23/ 10/ 42 . . . o-n 2 2· 1 1,890 !J4 177 ·7 l ,712.:3 

fi / 11 / 42 .. ... . 1· 0 3 2 ·1 2,100 40 84·0 2,016. 0 

---·-----

523 



SPERM PICTURE O.F RAMS AND RATE O:F Sl'ER~! TRAVEL. 

'l'ADLE a9 . 

Protocol for So'uthdown x Blackhead P ersian Ram 62545. 

3/ 
21/ 
4/ 

19/ 
5/ 

23/ 
9/ 

23/ 
6/ 

20/ 
6/ 

20/ 
7/ 

21/ 
8/ 

22/ 
5/ 

19/ 
3/ 

17/ 
31/ 
14/ 
25/ 
8/ 

22/ 
6/ 

20/ 
3/ 

I 
Date. 

10/ 42 ....... 
10/42 ....... 
11/ 41 .... ... 
11/41. ..... . 
12/41. ...... 
12/41. ...... 
1/ 42 ....... 
1/42 ....... 
2/ 42 .. .. . . . 
2/ 42 ....... 
3/42 ...... . 
3/ 42 .... .. 
4/42 ....... 
4/42 ....... 
5/ 42 ....... 
5/ 42 ... . ... 
6/42 ....... 
6/ 42 ....... 
7/ 42 ....... 
7/42 ....... 
7/ 42 .. .... . 
8/ 42 .. . . . . . 
8/ 42 . ...... 
9/ 42 .... . .. 
9/ 42 .... . . . 

10/ 42 . .. . . .. 
10/42 . .. . ... 
11/ 42 ..... .. 

-

Vol. of 
Semen. Motility 

Rating. (e.c.). 

I 
0·8 i 5 
0 · 5 5 
0·5 5 
1·1 4 
0 · 8 4 
0·9 4 
0·6 5 
1 ·1 5 
1·0 4 
0·3 3 
1·3 4 
1·0 3 
0·9 5 
1·0 4 
1·0 4 
0·6 4 
1·0 4 
0 ·9 4 
1·2 5 
1·8 4 
0 · 8 4 
0·7 5 
0·8 5 
1·0 5 
0·7 4 
0·5 3 
1 ·0 5 
0·9 5 

I Total 
Cone. Total 

Abn. Abn. in 
(Millions No. 

Ejaeu-Sperm. per 
per mm.3 ). 1,000. late. (Millions). 

(Millions). 

I 
2·3 1,840 2 3·7 
1·8 900 22 19·8 
2·5 1,250 6 7·5 
2 · 7 2,970 24 71·3 
1·1 880 4 3·5 
1·9 1,710 26 44·5 
2·1 1,260 6 7·6 
1·6 1,760 12 21·1 
0·9 900 12 10·8 
1·7 510 18 9·2 

I 
0·9 1,170 8 9·4 
1·0 1,000 4 4·0 
4·2 3,780 16 60·5 
3·6 3,600 0 0 
1·2 1,200 14 16·8 
3·5 2,100 28 58·8 
5·8 5,800 54 313·2 
5·2 4,680 58 271·4 
5·1 6,120 48 293·8 
3 ·0 5,400 76 410·4 
1·8 1,440 50 72·0 
3 ·0 2,700 12 32·4 
4·6 3,680 28 103·0 
4·4 4,400 10 44·0 
3·6 2,540 20 50·8 
1·2 600 6 

I 

3·6 
4·1 4,100 2 8 ·2 
2·1 1,890 10 18·9 

--·-- --------·· 

524 

-

Total 
Normals 
in Eja-
culate. 

(Millions) . 

1,836. 3 
880·2 

1,242 ·5 
2,898·7 

876·5 
1,665. 5 
1,252·4 
1,738·9 

889·2 
500·8 

1,160. 6 
996·0 

3,710 ·5 
3,600·0 
1,183·2 
2,041·2 
5,486 . 8 
4,408·6 
5,826·2 
4,989·6 
1,368·0 
2,667·6 

357 · 7 
4,356·0 
2,489·2 

596·4 
4,091 ·8 
1,871·1 



N. C. STAREE. 

'1'.-IBLE 40. 

P1'otocol jo1' Eamlwl Rarn 62544 . 

.. 

Vol. of Cone. Total 

Date. f)emen. Motility 
(Millions No. 

(c.e.). Rating. permm.3 ). 
Sperm . 

(:\Iillion')-

I 

Total Total 
Abn. Abn. in Normal s 
per Ejacu- in Eja-

1,000. late. culate. 
Piillions) . (Million ~) . 

14/11/ 41 .... . . . 1·1 2 0·2 220 
28/ 11/ 41 .. . ... . 0·9 4 2·1 1,890 
12/ 12/ 41 .. . . . .. 0·.'5 5 3·3 1,650 
2/ 1/ 42 ..... . . 0·8 4 2·0 1,600 

16/ 1/ 42 .. ... .. 0·8 5 4·9 3,900 
30/ 1/ 42 ....... 0·8 4 1·6 1,280 
13/ 2/ 42 .... . .. 0·8 4 0·5 400 
27 / 2/ 42. " .... 1·0 4 2·2 2,200 
13/ 3/ 42 .... ... 0·8 5 0·9 720 

18 4·0 216 
12 22·7 1,867. 3 
18 29·7 1,620. 3 
6 9 · (i 1,590 . 4 
s 31·2 3,868· 8 
0 0 1,280. 0 
8 3·2 396·0 

14 30·8 2,169· 2 
52 37·4 682·() 

27/ 3/ 42 ....... 0·9 4 1 ·9 1,710 
14/ 4/ 42 ... ... . 0·7 3 1·4 980 

24 41·0 1,669. 0 
12 ll -8 !l68· 2 

28/ 4/ 42 . . ..... I 1·1 4 2·3 2,530 
15/ 5/ 42 ... .. 0·6 4 4·6 2,760 
29/ 5/ 42 ....... 0·7 £5 5·4 3,780 
12/ 6/42 . ... ... 0·9 3 6·2 5,580 
26/ 6/ 42 . . ..... 0·8 2 0·6 -!SO 

3S 96·1 2,433. 9 
72 198·7 2,561· 3 
96 362·!) 3,417 ·I 

306 1,707 ·5 3,872 ·5 
440 2ll· 2 268·8 

10/ 7/ 42 . . . . . .. 0·9 2 0·8 720 328 236·2 483·8 
24/ 7/ 42 .. . . .. 1·0 l 0·1 100 

7/ 8/ 42 .. . . . . 0·7 :~ 1·0 700 
612 61·2 38·8 
278 194 -(i 505·4 

21 / S/ 42 . . . .. . . O·S 3 0·6 +SO 346 166·1 313 ·\J 
4/ 9/ 42 . . . .. .. 0·8 1 0·1 so 272 21·8 58· 2 

18/ 9/ 42 .. . . . .. 1·0 1 0·1 100 
2/ 10/ 42 .. . ... . O·S 2 0·8 640 

372 37·2 62· 8 
362 231·7 408·3 

16/ 10/ 42 . .. ... . 0·7 3 1· i) 1,050 L!JO 199·5 850 ·;) 
30/ 10/ 42. . . . ... 0·9 .5 2·3 2,070 
17 / ll / 42. ...... 1·4 -± 0·2 280 

74 153 ·2 1,916·8 
46 12 ·!) 267·2 __________ _;__ __ _ --

525 


