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INTRODUCTION. 

\V ITH reganl to the situati-on of the foetus in ·tdeuJ of n ny species, 
there is Yery little definite infonnahon aYailable, excepting, of 
oourse, shortly befOl'e birth ''"hen the dorso-sacral position generally 
acc-ompanies a longitudinal cephalic presentation. Indeed \Villiams, 
\V. L. (1931, p. 136) quotes fig-me;; indicating " that the probability 
of dystokia in posterior as compared to anteriOl' presentation is 
60 : 14 ". He adds: " posterior presentation has been common in 
dystokia in both mares and cows, but usually the foetus has been 
dead or clearly and definitely disensecl. The mme the problem is 
studied, the ntOl'e evident it seems that the great majority of caudal 
presentations a1·e pathological". 

Olwiously the most sui ta hle t i Ill e to gain i his know ledge woul1l 
be dming life; but as facilities existerl for examining the gravid 
uteri taken from. Merino e\Ye;.; killerl in experiment by Quinlan, 
Mare and Roux (Hl32a)t use w<.ls lll<Hl e of the available material. 
See 'l'able. Althoug-h Williams, W. L. (1901) wams -one thut 
" the position ()f the fof'tus in a dea<l pregnant female may bt
quite 11nlike that of the liYir1g animal ... " yet it does not appear 
likely that the wesenta.tion '"oul<l be at all altered, i.e. it "·ould 
be long-itudinal nnd either the cephalie or the eaudal end would 
he clireeted towards the ranalis cerciris 11teri. vVitl1 regard to the 
zJosition of the foetus, i.e. t he relation between any selected point 
of the foetal body, e.g. the dorsum and the maternal body, e.g., 
Yeriebrae, pubi;;, rig-ht iliac reg-ion or left iliac region, and postU?·e , 
i.e. the arrangement of the head, ned:, and limbs, it is probable 
alterations may take place after death. 

* For footnote , see next page. 
t This experiment, undertake n at Grootfontem School of Agricnlture, Cape 

Proviqce, was to determine the stage during oestrus when "motile sperms in 
the genita lia of t he ewe are capable of fertil1sing an available on1m ". 
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LITERATURE. 

In reg:ud to the position of the foetus in vtm'o Craig (1930), 
merely states that this ... " is very nearly eonstant in the 
same species, and this relati·on it retains ... until near parturition, 
when it is changed ... " . In regard to the horse, he quotes Colin, 
who states that " towards the termination of pregnancy the 
foetus of the mare lies with the belly upwards, the hind limb 
in the largest of the uterine cornua, and the anterior limbs and 
head directed towards the cervix ". Concerning the 0.1', again quoting 
Colin he aclcls: "'rhe bellv of the foetus of ruminants is directed 
rlown~Yards . . . and the h·eacl is <lirected lwd"ll' ll rds " Nothing 
i!efinite is stated with regard to the sheep. 
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A :>ignificant statement i ::; th e following: •· The position of i.he 
foetus towards the termination of gestation may Yat·y orcasionally, 
and e?'Pn fr eq?tentl!J, owing to the adive reflex moYemenb wh ich 
it performs, ancl to those energetic moYemenis . it rannot he rlouhtecl, 
are clue the fliffi cult presentations " ·hich the foetu s offers so he
q uently at birth '' . 

Smith (1921); while repeating, for the horse, the ahoYe 
rlescrip!ion giwn by Colin, adds (quoting from Ellenberger'" 
'· Physiolog-i e "-after Fnmck-) that " preparatory to birth the 
foetus dwnges po~ition atHl hn·ns on i b side, so as to assmJH', first 
a lateral position, and la,.;tly an upright one, by which the foetal 
and maternal spines are brought nearer together. To assum e this 
position the foetus ha o> hnd to make a complete (half) revolution". 
Heg-anling ilw cow Smith ;;tates that " the foetus lies on its 
back . . . as in th f' JJlal e, bnt sOll\f' \Yhat croo'ked-Yi¥-. the lw:ul 
indinittg to"·:nds one side a JHl 1 he hi nrl extremities tO\nnrh; t lt e 
ot her: in all other respects its position rese mbles that of the foetus 
of the mare " . 

lu 1·ega nl to t he adiYe mo,·ements oft he foetus in late preg·na Ill'.)', 

Smith ad<ls: " the alteration in ihe position of the foei us does not 
O!'!'Ur through it;; own JliO\-elllent, but by the contraction of t he 
uteru~; on the other hanrl, the si rete hi ng of thP limbs is the 1·esult 
of foetal moYement ''. 

\Yilliams, \\' L (lln1), after e:xplaiuing- that "th e foetus of 
unipara !'Onstitutes an arc· of a r inle" to !'orre,;poncl with the lesser 
cuiTature of the uterus, c;trongly conte:-:ts the Yie\\· e:s:pr ec;c;ed aboYe, 
espec-ially in reg·anl to the clorso-puhi c position allegecl to he asc;umecl 
by the equine foetus. Ue ad<ls: ·'If the ... position is physio
logi cal, it "·oulrl he of gnat inte1·est to rli scoYei· t he f.on·es '"h i!'h 
bring about the rotation at birth.,~ C'on!'erning· the boYine foetus, 
h e consirler c; that as both foetufl a1Hl ut erus are so clistinctl:v an· iform, 
" it is Yery clouhtful that the hal'lnony of the two arcH should hec·ome 
seriously ~listurhecl during the later ~bges of gestation ... 

From t he ahoYe r efe1·ences, it is rlear that no precise kn<l\derlg·e 
is available c·onc·erning- not only the sheep , but also the h orse ancl 
cow. 

MATERIAL STUD I ED. 
\Vhen fertility h ad heen estal,h sh e<l by Quinlan and eo-worhr;; 

(19~2a ) iu the ewes refened to aboYe (loc. cit. foot note), the sheep 
were of no further use to the inYestigatoJ·s . It wa;;, t herefore, !lPl'i!lecl 
to kill th em at. varying intervals an(l to Jn·eserve the inienwl genitalia 
mtact for further stu(lv. X ote" \\·ere kept reo·anlinn· the dai e a ncl 
hour of copulation :1nd ·ag-ain ('Oucerning the lH~ur of ;laughter. 'l'h c> 
graYirl uteri were remoYerl immed iately a Her death, sea led in tins 
containing 10 per cent. formalin and then 1lespatrhecl bv rail io 
Ouderstepoort, whei·e, a/3 opportunity offered, they were e:xamiuPd 
b~- the writers. In some instau!'e,; the material ha d been tio·hih 
pac·ked in the Yariom; re(·epbrles. hut in only n few cases "';" i.t 
difficult to arrange each specimen in the dorso-Yentral position (with 
the pars inrlirisr~ of the uterus cliredecl eaurlally) for photog-raphing-. 
It '"ill he ohser>e<l (see Plate) t hat the specimens haYe been arrann·erl 
according to t he age of t he foetu:'ies, conrel'ning- which details ~a n 
be seen in t h e arrompanying Table. 

659 



STCDfES l~ SEX l'IlYSlOLOGY NO . 10. 

I. 

.... 
c 

0 

z ' I -" '"""' ·~ ~ r%'H 

1 
2 
3 
4 
r, I 

~ I 
8 
9 

10 
11 
12 
13 
14 
15 
16 
J7 
18 
19 
:20 
:21 
22 
23 
24 
25 
26 
27 
2S 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

'rAnLE ANn CmnmNTs. 

II. If I. rv. v. VI. \"II. 

Approx . 
total Approx. Official No. of Table, in Experiment 2u- Age of weight weight Approx. SIZC No. of Quinlan, Mare, and Houx (1932a). ewe. 

foetu~. of un- of C.R. length. 
opened foetus. 
uterus. 

: 
i 

D.tys. Hrs. Gm. Gm. Cm. 
0. 125 8 i.e. served at 18th hour of oe>trus 33 4 120 1· 132 2·1 
0 . 66 14 ,. ., 36th~· 

" 
,. 33 20 180 1·561 2 ·H 

0. 136 10 .. , 24th 
" .. 35 1 120 1·926 2·4 

0. 70 12 ,, .. 30th , .. 36 23 100 l· 82i) 2·1\ 
0. 91 2 .. .. onset .. " 

37 23 140 - Twins 2·6 
0. 163 4 

" .. 6th .. .. 39 1 300 4·080 3·ii 
0. 137 6 .. , 12th 

" .. 40 8 160 4·125 :~- 2 
0. 64 12 .. .. 30th .. .. 42 16 120 2·771 3·3 
0 . 138 10 .. .. 24th .. .. 43 22 440 8 ·062 4·1 
0 . 76 4 ,. ,. Gth ., ., 44 2l 260 7· Sll 3·9 
0. 114 1 8 .. , 18th , .. 46 6 420 13 ·32 5·1 
0. 140 12 

" " 
30th 

" " 
46 22 280 7 ·866 4·8 

0. 67 6 
" " 

12th " 
., 48 8 280 1i\ ·06 5·3 

0. 126 2 ,. ., onset .. .. 49 1 600 17·58 fi·7 
0. lOS 10 .. .. 24th 

" .. 49 2:~ 500 24. ];) 6·7 
0. 75 s ,. .. 18th .. .. 51 1 600 23 · 85 6 ·7 
0. 101 8 .. .. 18th .. .. 52 l 560 25·551 7·2 
0. 161 2 .. ., onset , , 53 460 27 · 77 7·3 
0. S7 10 

" " 
24th , 

" 
55 4 660 36·535 7·9 

0. 72 6 ,. ,. 12th 
" 

, 55 IS 1000 - Twins 7·5 
E. ss 15 .. . , 39th . . " 

56 5 1320 - Twins S-4 
ISO 13 .. " 

33rd ., ,. 64 16 1000 SS ·4S 10·5 
0 . 207 5 ., 

" 
9th .. .. 65 21 S40 102·97 ll ·5 

0. S2 5 .. ., 9th ., , 66 IS 1400 120·0 11 ·9 
0 . 164 5 .. .. 9th .. .. 68 l i\ 1280 151-S 12 ·6 
0. 1S6 11 .. ,. 27th .. .. 70 17 1500 177·!)2 1:3-4 
0. 190 5 .. .. 9th .. .. 72 13;} 1400 1S7 ·2 14·] 
0. 168 10 .. .. 24th .. , so 22 1740 319-S 20·0 
G. 115 s .. .. 18th 

" " 
82 3 2040 400·0 17·3 

G. 118 s .. .. 18th .. .. 82 23 1640 41fi ·O 17·4 
0. 152 8 ,. ,. 18th .. ,. 83 21 3860 - Twins 18·5 
0. 179 12 .. .. 30th .. .. 84 17 1800 457·5 19· 3 
0. 104 11 ,. .. 27th .. .. 84 19 1440 414·0 18 · 7 

2397 12 ,. .. 30th .. .. 86 20;\- 3000 351)·0 16 ·5 
0. 189 9 ,. .. 21st " 

,. 87 22 3720 - Twins 18·1\ 
175 5 ,. .. 9th .. , 96 18 2200 959·0 2:3 ·5 

0. !l4 5 " .. 9th .. .. 100 16 24SO 988 ·5 23·5 
4675 5 ., ,. 9th .. .. 101 15 1920 942·7 22·9 

G. 
G. 

23!)8 13 .. .. 33rd , .. 102 18 2320 1010·5 21·6 
127 9 .. " 

21st , .. 105 2 3360 1576 ·0 25·5 
130 3 " I 

.. 3rcl ,. .. 108 16 2580 1216·9 23 ·0 

The following- comments must be made on the a boYe :-

(a) Ti~m.e durin _q oestrum v.·hen elce was ser1:erl ( coltnnn I I I).
This information while of the greatest importance to Quinlan and 
co-workers (1932a), being in faet, the objeet of their investigations, 
(inasmuch as it was desired to ascertain at which stage copulation 
"·oulrl be most suceessful), is only of interest in this study in eon
nection with the ageing of the foetus. 
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(b) Age of foehts (col111nt1 JT').-In his notes 1·egarrling the 
foetuses, kinllly furnished by ~Ir. G. S. ~Ian'i of Grootfontein School 
of Agriculture, the age has been given as from the time of copula
tion until slaugMer. \Vhile for practical purposes thi,; is convenient, 
it Jnu;;t be l:orne in mind that the precise prenatal age sh oul<l be 
dated hom fertilizntion. Factor:; "·hich accordingly should he eon
sillere<l are: - (a) time of ovulation, (b) time taken for ovum to reach 
Fallopian tube, an<l (c) fertilizable period of ovum. The male £acton; 
are (i) time of service, (ii) time taken for spermatozoa to meet the 
onun, and (iii) longevity of spermatozoa. 

Quinlan and :Mare (1931) have inclicatecl that the time of 
OYulation " rarely takes pbce before the !iGth to the 40th hour of 
oestrus '', but nothing definite is known concerning the period taken 
for the onun to reach the oviduct. In connection 'vith this, Quinlan 
mHl c<HYorkers (19:12a) assume " a perio<l of a few hours to enter 
the Fallopian tube ". Reganliug the fert ilizable period of the ovum, 
Quinlan puts this d0\n1 as not even " G-12 hours after follicular 
rupture " in "at lea~t 50 per cent. of easeR" (Quinlan 1982b). 

Regarding· the sperm c·ell, Quinlan and eo-workers (19il2a) 
;ne of the opinion that "the spermatozoa ... an' capable of ... 
impregnating an available onnn hom the onset of oestrus until 30 
houn; afterwanls ". Further, that "spermatozoa may rearh 1he 
<ll)(lominal e:xhemit~· of the Fallopian tubes \l·ithin G hours following 
co itu,; "; and finally , that the longHity of sperms deperuls on the 
(liYi,;ion of the genital trad in '"hich tllPy are present, e.g·. about 
12 l10ur~ in the vagina "an<l up to the 48th hour after coitus" in 
the cervix. See Xo. 9 of the Serie,; of Studies on Sex Physiology. 

It is, therefore, ·obvious from the above considerations that the 
prenatal age <lepends on many factors, and although it may be, for 
1n·a dical purpose;;, calculated from copulation, yet strictly speak i ug, 
other factors should be borne in min<l. 

(c) lVeiqht of uterus and foeh!S (colvnws F and Tl/).-Obviou,;ly 
this <·an only he approximate mYing to the specimens having heeu 
placed iu preservative. 

(d) Size o.f foef1ts (colvrnn Tlll).-Here again only the approxi
mate sir-e can he given, for ·apart from the action of the preservative, 
:;ome <legree of distortion had taken placP through tight packing 
in <lP~>patch. 

It is emphasized that far more ncnuate obsernttions could he 
n1a<le \Yith fresh material. 

DISCUSSION ON PLATE. 

As the situation of the foetuses is clearly sho,Yn lll the Plate, 
it i;; only necessary to state as follows: -

(a) Ttcin Pre.r;nancies .- 0£ 41 pregnancies 5 were double, hut 
of t hPse in one case a foei.uR had been disturbed (Ko. 5). Those to 
1·eceive consideration will therefore be Nos. 20, 21, 31 and 35. 

(b) Sin i]le P1·egnanm·es .-0£ 41 pregnancies, 3G were single. 
rrhree, however (No;;. 8, 12, and J!i), harl heen clisiurhed, lPaving 
:13 for further study. 
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(a) '1\nN PltEGNANCIES. 

In 1·eganl to presentation, all were longitudinal , the direc·tion 
being one rranial (Xo. :)1), one caudal (Xo . 20), and hYo haYing· OIJP 

foetus cranial (right horn in both instances), antl the ~ecoml foE'tus 
r·a nclal (Kos. 21 and 30). As !o position. the clorso-ilia c prerlomi
nated, 6 foetuses of the 7 being arranged dorsum laterally, and only 
one (Xo. 31) dorsum metlially. The eighth foetus (Xo. 35) was dors-o
sacral in position. In connection IYith postvre thi,; IYas normal in 
all ca,.;es, exr:ept for the foetus {)t·eupy ing the left horn of Xo. :)!), 
Here ! he h ead '"as turned backiYards anll it is possible that tight 
pad:ing was responsible. 

(b) SIKC:LE PltEGXAKC'rES. 

In connection with fJ?'esentation, of :rl ~pecimens all were long·i
tudinal , 20 being ('l'anial and 13 r·audal. Al'l'onling to "\YilliamH, 
\Y. L. (1901) " ill uniparm1s animab in rull'lllli'ed p1 egna lll'.1· 
the physiological rule j, thai the cephalic end of th e foetn" he 
d iredetl towards the cenix ''. The figures quoted ;ne 99 per 1·ent. 
(Schmaltz citing Kelner) for the mare, and 90-9G per cent. for tl~t-• 
('{)\\ ' , 

In this series of 11teri, the majority of pregnancies llle no! 
arh-a JJ cel1. A,.;suming, therefore, \Villiam,.; is coned, ihen it woul1l 
appear, if the ~ferino sheep resembles the horse ancl cow, that rluring· 
intra-uterine development many of the presentation~ no,,· caucln l 
would become cranial. 

In regard to position, the follo11·ing " ·ere the relation~.-12 clor.•o
saeml , this being the case esperially tmYards the encl of the series; 
and 20 durso-iliac, 10 being di1·ected to11ards the right and a like 
number towards the left. As woulcl he expected this series chanw
terizecl the first half of pregnancy. Onl.v one foetus "·as found in 
the dorso-pubic position. 

Rega]'(ling JWShtre, the general flexed condition of the hea!l an!l 
limbs 11·a;; maintained. In a fe"- cases there were departure6 from 
the normal, brought about no doubt to some extent h:Y tight packing. 

CONCLUSIONS. 

An inYestigation into !he situation of ihe lamh during· intra
uterine life, admitte1lly hased on rlearl nwterial, brings to light the 
follOIYing facts:-

(a ) That not {)nly in t he e11·e hut also in the mare and cow the 
situation of the 1levelopil1~· foetus is not klloll·n 11·ith any !'el'taiuty. 

(h) That examination of gnwicl uteri of the dead sheep indicate,; 
(i) loDgiturlinal presentation apparently remains the same, \\'herea,; 
(ii ) position and posture are likely to be c·hangecl, the former er;pe
cially in early pregnan!'y and the latter in l ate pregnancy. And 

(c) That of 36 single pregnanri es (see Plate) 21 foetuses '"ere 
placed in right uterine hmn ancl 15 foetuses were on the left sicle. 

The next study will deal with the relationship between the 
pregnant horn and the conesponding corpus luteum verum, which 
follo1Yed the ovulation preceding the pregnancy in question. 
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