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Introduction. : - 2D

In the present paper T deal with a stage in the placblﬂqtloq
of Perameles,somewhat later than my previous ‘Stage D,
Beyveond the oemonstratlon of the persisternce of the entlre
yolk-sac wall, no strikingly new facts have heen brought
todignt in the 1nvestlgatlon but I have heen enabled to
essentlally confirm my previous account end to esdd addition-
al information on certain points of detail, espscially as 1
Togards the yolk-sac vessels. n adaition I give an ac~—
eount, in the sequel, of *the foetal membranes of a speeies
of Macropus, for comparison with those of Perameles and

I also take this opportunity of giving a soumewhat. extended |
account of the female urogeénital organs in Perameles with |
especial reference to the phenomena of parturitions. This
is all the more necessary since the examination of Further
materisl has convineed ne that the strmetures to whieh in
my previocus papsr I gave the name of "utsrine canals! are,
in reality, not exclusively uterine but comprise portions
derived from the lateral vaginal canals, and'which form

g median vaginal apparatus homologous w1bh4$h9t axisting
in other Marsupials. It is with much gatisfacbidon, in
view of my intsrpretation of the allantoic placenta of
Perameles as a primitive feature of its organisation, that
I am thus enabled fo bring its apparently peculiar parturi-

other Marsupials. And I belisve that the present investi-
gation demonstrating as it does the extremely primitive

ially to strengthen the position I have taken up as re-
gards the significance of the occurrence of an allantoio
placenta in the genug.
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Stage D'. P. obesula.

The female, a specin n of the short-nosed Bandicoot, 1
P, ohesula, upon the examination of whose genital organs,
the account of the pv )?HT stage 1s based, came into my
handis a few houre after ds etn. “OCthnovﬁen change however
was not at all apparent and the genital organs were at once
cut out snd preserved in picro'nl?rlo acid.

Both uteri were much aulﬂTW'u, ths right measured 22 mm. in
Jehgih by 11 mm, in bread the left 21 mm. by 15 mm. Each
contained a single embryo (Ula TT Elg 3.) mezsuring in
greatest leuﬁth, 12-5 mm and in head length 6.5 mm, The
struetural characteristics of the embryo of thic stage are
given in the appendix.

Both wteri were submitted to maoroscopical examination,while
“ly right uterus and its ambryo were alone exsmined micro-
scopioally.

Foetal Membranes.

In Fig 1. Plate I, the embryo is shown in situ in the right
uterus, ths ventral wall of which has been removed. It
was noticed at onece that the yvolk-sac wall was not even
slightly adherent to the surface of the muecoga. Whethér
this non-adharencse is due To post-mortem change or to natu-
T3l causes I am unable to dsecide. It ds quite possibly .dus
to the latter latter since the yolk-sac placenta is now in
a largely degenerate condition. §ALr
in the figure, the vascular omphalopleurs and ths yolk-sac
splanchnoplieure which were cut through along their line of
attachment to the margin of the sllantoic-placental area,
have been reflected outwards. The embryo is sgeen lying on
its right side with its head end next the anterior end of
the uterus and its longXantero-posterior axis of the same.
In the left uterus the head of the embryo lay next the
posterior end of the uterus so that its position is an i~
constant one. The embryo is situated of course, i the
extra-embryonic splanchno-coele which has beelr opened into
hv the reflection of the yolk-sac splanchnoplsure and is
invested by the ammion. The latter is reflected from the
distal JJﬂ of the thick stalk which arises from the nid-
region of ithe ventral abdominal wall. This stalk - the °
wnbilical stalk - (fig 1. u.8.) is a tubular prolongation
of the abdominal wall which encloses a porfion 0? the coelan
and the upper ends of the allantoic alid yolk stalks (fig 4.
Plate TII). From the yolk stelk, the vo*kHon cplanohnopleure
ig reflected closely rowmd the anhﬂyo It becomes contimi— |
ous yith the vagculsr omphalopleure along the line of union
ux the latter with the marginal zone of chorion which is PEe=—4
ant round fthe allantoic placental arsa.
fma allsntoic stalk (fig 1. all. s.)on leaving the wibilical
stalk, passses outwards and forwards, and then curving mesially

forms a single loop upon itself,heiice it passes over the
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Tight side of the eubryo t0 reach tha centre of the sllan-
toic placental area (fig. 1, pl.a.) a portion of which is
vigible behind the vack of tha smbryo.

Tn fig. 2 Plate I, the smbryo has heen remved to expose
the placental area. In both uteri the placental area is
roughly oval in shape as in Stage D and situated on the
mesial side qf the userus. 8 el bounded by a continuous
ridge-like thickening of the mucosa so that the area itself
appears deprnssed below the general level of the iniier sur-
face of the uterus. Through the thin walls of the vesiou-
lar portion of the allantois, the irregularly ridged sur-
face of the placental synecytium could be made out. The
inner surface of the imcosa of the rsst of the uterus also
Presents a ridged appesarsince,

The placental area of ths rTight uterus measures approximate-
1y 8 mm in length by € mm in breadth - ‘hqi'vfi$e left
uterus was sonewhat lurg°r, measuring 6.5 mm by 9 mm. The
allentoic stalk has now a length of about 18 mm. i.e. Just
double the length of the stalk in the preceding Stage D,
and it is now also just about double as thick as in thet
sfage.

Ag in pre v1ou stages, the outer or plqﬁanual surfacs of the

vesicular part of the allantols is Tound not to occupy the
entire extent of. the original chorionic arsa so that there
ig left outside its margin i.e. outside the margin of the
placental area, a narrow annulsr zone of persistent pure
chorion which surrounds the plscental ares and which is at-
tached on HJG oile side around ths margin of that arsa and
on the otfher pascses into the vascular oupjdlou¢oﬂ“a along
the line OF junetion of the latter with the yolk-sac uplﬁnr
chuiopleure ( Plate ITT <fig 6. ch. )

The plqo sntal area of the present stage as seen in surfasce
view is essentiaslly similar to that of Stage D. The allan-
toiostalk (Plate 1. fig 2. all. s.) is geen %o join the
inner surface of the flattened vesicular portion of the
gllantois nesr its centre In ths gtalk run the two allen-
toic arteries and the .*ngle vein. The latter is situated

9:
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ghove the two arteries and is hence not visible in the fig- ¢

v2re ., At the distal snd of the stalk, the vesselg branch
out over ths inner (coelomic) wall of ths vesicular part

of the allantois. The two artnrles ~ the one muming for-
wards to supply the anterior portion cof the placental area,
the other passing back to similarly supply the posterior
portion of the eres - eventually divide, esach into twe
brenches, These pags outwards, dividing as they go, to
the margin of the allantoic vesicle round which they and
thedr brsnches pass to reach its outer or placental surfsace

where they break up into capillaries in the sllantc-chorion-

ic nssenchyne.

The gllsntoic vein is forned by the union of ftwo main fac-
tors (fig. 2. 8li. v. ) which accompany the cocrresponding
arteries. The main arterial branches are sach sccompanied
a corregponding venous trunk but the smaller arterisl

Ty
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branches msy or mey not he so accompanied. The vitelline
artery (fig. 2, vit. art.) emerging from wider the distal
margin of the umbilical stalk. pasces in the volk-sac
splanchnopleure, at first almost directly backwards, then
curves meslially and slightly forwerds $0 resch the mergin
of the chorionic zoiie whore it passes over into the vascu-
lar omphslopleure. There it at once divides into its two
branches which diverging in opposite directions fornm the
ginus terminalis (figs 1 & 2 s.t.).., the two branches being
united by a delicate anastomosis.,

The vasculer omphalopleure (figs 1 & 2, vasc.omph.) is
resdily distinguishable macroscopically from the bilaminar
omphalcplevnre (figs 1 & 2. »il. omph.) lying outside the
ginus, by its mors opaque appearance and yellcewish colour.
Owing to the fact thst the vitelline artery at once divides
ol reaching the vascular omphalopleure, the vascular arsa
hee at this point no existence bhut as the twoe branchss of
ths artery pass out, they at thz same time diverge away
from the margin of the plascental area and the vascular area
thus gradually increases in width until a maximum of 6 mm,
is reachsd about oppogite the point of bifurcation of the
vitelline artery. The vascular area has a maximum dlsmeter
of 12.5 um. It will bhe shown later that the extent of the |
vascular arsa of the Perameles embryo of this stage is con— |
giderably less than that of a Macropod embryo at o somewhat
earlisr stage of development. What, however, ospecially
characterises ithe wasenlar area of this stage 28 well as
that of my preceding stage D is 1ts relstively extremely
poorly developnsd eapillary syveten. Branches are, indeed,
givon off from the sinus into the vascular area but these
are snell and by no means numerous and appareirtly undergo
very little secondary branching.

Balow, I describe the foetal membranesof an ambryo of Macro-
pus parna and from that account and the accompanying figure
(Plate IV. fig. 1,), it will rsadily be seen that ths bran-
ches given off from the sinus terminalis into the vasculsr
arsa are not only numerous but riechly branched. They form
a hiphly developed caepillary system, almost entiraly unrep-
ragontad in Pesramelss, in corrsspondence with the fact fthat
in Macropus, the embryonel nutrition is carried on solely
by meang of the yolk-sac vessels of the vascular arsa,while
in the Perameles embhryo of this stage, the alleantoic oldr-
culation is now pleying the dominant part in the nutrition
of the enbryo, ondy an insignificant proportion of the nou-
risiment necessary for the growth of the latter heing con-
veyed through the yolk-ssc veéssels, In my previous po-
per, I put forward the suggestion that probably the enfire
volk-sac wall diseppsared before the end of intrs—uterine
Iife. The present stage, however shows that at all svents
up to this pericd of development the entire yolk-sac wall
remains intact, although greatly reduced in Tulctional im-
portance as shewn by the peor developmant of its vessels.
The yolk-sac splanchnopleure ig supplised with blood by
numerous flne wavy vessels (fig 1. a.v.) which arise
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directly from the vitelline artery - especially from ite
Lirst part - as it courses over thst membrans. In £ig.2.
Ollg meln branch is seen pagsing from under the frec margin
of the umbilieal stalk. It divides up into nmuuerous small
wavy branches which psss up parallsl with the vitelline
veins. Behind this mumerous brenches arise ssparately from
both sides of the artery (fig. 2. vit. art.) In the terminal
part of the course of the latter fewer and shorter branches
are gilven off. The blood from these fine vessels apparent-
1y passes over into the vascular area at the line of junoc-
tion of the splanchnopleure with the vaseular onmphalopleure.
Semon (1) hag also described the occurrence of similar
fine branches of the vitelline artery in the two forms ex-—
amined by him (Phascolarctus cinereusg Aepyprymnus Te-
fescens ) Sueh slso occur in Macropus parima. The blood
from the vescular arsa is returned by two vitelline veins
(figs. 1 & 2, vit. v.) each of which is formed by the union
of two main factors, shortly after they enter the yvolk-sac
gsplanchnoplanurs. As In Stage D. the 2 vitelline veins mm
baek In the gplanchnopleure over the left side of the head
of the emtryo (fig. 1), enclosing betwesn them a narrow
triangular area altogether devold of vesesels. The two
velins gradually approximate as they pass back and sventually
run side by sidse. In this region the amnion is found con-
nected with the yolk-splanchnopleure by a narrow wedge-shaped
band of mesoderm which separates the two veins,(Plate II,
fig. 5, mes.). This narrow comnnection is all that is now
left of the much larger proamniotic rsmmant seen in Stage
103 Not only in the area now less in saxtent but the mesoderm
has penetrated completely across it. The ectoderm of the
annion over the remnant is thicksned,(fig 5,ect.) the cells
being club-shapsd in form with the nucleus situsted in the
outer projecting part of the cell. The entoderm of the
yolk-sec splanchiopleurs over the remnant is likewise thick-
oened but irregulsrly. (fig.5,ent .) ‘N
As the vitelline wveins are traced back towards the umbilical
stalk they gradually bscone sumaller and at the same (ime
pass over [rom the yolk splanchnopleure towards the amnion
in the now greatly thinned biidge of mesoderm of the proanniot
ic remnant which posteriorly becomes confinuous with the
thin, snd attenuated yolk stalk cszrryving the vitelline artery
At the anterior margin of the umbilieczl stalk the two velns
unite to a single trunk. This runs up in ¢ thin fold of
mesoderm continuous with that of the proamniotic remnant
and which connscts the yolk-stalk with the inner surface of
the tubular umbilical stalk.(fig.4). In the upper part
of the umbilical sgtalk the vitelline vein becomes consider—
ably reduced in size and is a much smaller vessel than the
2llantoie¢ vein. In this stage the vitelline vein is very
remarkably reduced a2 comparad with the same vessel in Stages
O D The witelline artery in the uppsr part of the
umbilical stalk is also a guite insignificant trunk, about
nhalf the size of ons of fthe allanfoic artsries, although 5
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Semon. "Die Tmbryonalhullen der MonotTemen uulﬁarsupialierwﬁ.
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the volk-sac splanchiioplsurs. Thags fecole are gufficient
to show that at this stage the yolk-sac vassels play a
guite insignificant pert in the nutrition of the embryo
a2 compared with their funectionel importsice in Stages

) B

The pilaminar cuwphaleplsure eczlls for no special menbion
here beyond ths remark that 1t composes the larger half
of the entire surface of ths globular embryonic formation.

its dlameter is considerably greater oz it courses over
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_..STRUGTURAL DETAILS.

The following account of the structural Ieatures of the
uterig and foetal membranss is mede vary brisf in visw of
the close agreement of this stage with my previous Stage D.
In writing up the present paper, I have had after an inter-
val of a year, to carefully re-exemine many of ny old pre-
paretions and compare them with thosge cf this stage,witn
the result that I am able to substantially confirm my pre-
vious account.

1. Utsrus - The seroga,muscularis, and corium prssent
@ssentially the same appearancses as in Stage D. The uter-
ine glands are considerably enlarged snd linsd by & low
cubiesl spithelium. Very numerous bloed vessels ccour
in the muech sttenuated interglenduler connective tissue.
(a) Allantoic Placental Symeytium, -This hage the sanie average
= thickness as 1in Stage D viz, .12 nm. and shows uno dif-
ferences from thaet stage worthy ol remark,beyond the
fact thet ite capillasry system is somew at better devel-
oped, the capillaries being on the whole lsrger. As in
thet stage owing to the projection of the supsrficial
capillaries, the syneitial surface presents an irregularﬁ
ly ridged sppearance.(Plate ITI, fig 7. syll. C.).
(b) Syueytium beyond allantoic Placental area. — 1he portior
in contaet with the vagcular omphalopleure is also of
the cams average thickness as in Stage D. viz. .08 mm.
In other respects also the same features are visible.
The euperficial ecapillariss ars fairly abundant bpul on
the whole,very much smaller than those of the placental
area and not quite so well developsd as in Stage D.
The Syneybtium in contact with the bilaminar omphaloplsure
ie a& thinner and mich lsss Tegular layer and less vas-
cular.

. Foetsl lMembranes -

Yy ¢horionic metoderi — gvar the placentsl ares ususlly
single, much degsnerated and dseply staining choriocnic |
ectoderm cells are still to be found bul ars not nmuer-
ous. 0f the marginal gone of chorionic ectoderm ceen
persistent in Stage D, only ftraces now remain in the
form of isolated and often much altersd cells. Ogca-
aionally sueh ecells ars found forming the transition to
the ectoderm of ths zone of pure chorion (Plate III.
fig. 8. ch.) which exists between the outer margin of |
the allantois and ths vascular omphalopleure (Plate TIT.
fig. 8 ch. ect.). The ectoderm cells of this chorionic
zone are usually enlarged close tc the margin of the
placantal area bul rapidly diminish in size as they pass
outwards.




(b) Allantois and Allantoic Placenta. — The allantoie

(o)
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stalk 1s more or less rounded in section and where it
lies enclosed by the umbilical stalk, has a diameter
of .5uum. The allantoic canal (fig. 4. all. c.)
1s no longer perfectly continuous and its entodermal
lining is only recognisable in places. Curiouely
enough the allantolc vessels appsar o he smaller than
in Stage D but the difference in sizs is not so dis-
proporbiciate as in the cage of the witelline vessels
in the two stages. As regards the vesicular portion
of the allantois and the allantoic placenta T have
little of importance to add fo the deseription alrasdy
given of the gsame parts in Stage D. It may he nentioned
that small numbsrs of maternal lsuccceytes cecur in the
allantoiec cavity,
A Tairly tvpical saction of the allantoic placeutzl arsa
is ghovmn in Plate III. fig. 7. from which it will be
seen that except psrhaps for an inecreass in size of both
foetal and maternel capillaries the dsscription already
given of the allantoic placenta i Stage D. holds good
certainly up to this stage of gestation and without
doubt alsc for the whols psricd of intra-utserine life,
a conclusion already arrived at from the conditions pPre-
gented by the post-partum uterus dsscribed in ny nre-
vious paper.
Vasgculay omphalopleure and yolk-sac placenta.-
The entodermal cells of tha vascular omphaloplelure,some
of which were found in sftage D. o He undergoing en-
argemnent, are now found to have sll incressec. in size,
and to form a uniformly much thicker layer than in that
stage. The ¢=21ls are mostly scmewhst cubical in form,
with rounded projecting ends. (Plate IT. fig. 8, ent).
Their protoplasm and nuclsi stain deeply. Over the
ginus terminalis (fig. €. s.t.) the entoderm cells ars
also enlargsd and 2s in previous stages are club-shaped
in form, with the nueleus situsted in the cuter project-
ing part of the cell.
It seems highly probable that this hypesrtrophy of the
entoderimel eells of the vascular omphalopleure, com-
mencing as it does about the time the allantolc placen-
ta pheging its functional activity, is to be asscciated
with the functional retrogression of the yolk-sac pla-
centa consequent upon the establishment of the allan-
tolic one. For, wneather the ectoderm of the vascular
omphalopleure hc adherent to the surface of the syncy—-' .
t ium or not, the condition of the yvolk-sac vessels shows
us that the volk-sao placenta, 1f w2 can any longexy
speak of such, is now functionaliy the mens shadow of
its former self. The ectoderm of the vasculary ompha-
lopleure though still a comparatively thin layser is
8lightly thicksry than in precsding stages - the cell
bodies heing richer in protoplasm (Plate II fig.e.eot.
3ilaminar Onmphalopleure. -
The sctoderm of the bilaminar omphaloplsure (Plate TT
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fig e, ect.) is Just about double as thiock as that of
ﬁf‘fﬂ (. The cells are large and somewhat irrsgular in
Sh?Dﬁ WIth proj=o?1n outer ends. Their protoplasm lis
considerably vacuolated In Didelphys,according to
Selenka( ), the ectodsrmal cells of hoth fhe vasoular end
hilamina r omphaloplsaurs undsargo anlargement diuring the
last two days of intra-uterine 1life. Sslenka Tegardsg
“he enlargement of these cells as associated with theix
functional activity in transmitting the secretion of the
uterine glands into the yolk sac but here again I sm in-
clined to look upon ths hypertrophy as a sigin of degener-
ation.

The entoderm of the bilaminar omphsalopleure is a very
much thinner layer than the ectodserm, and consistsof
flattened,attienuated cells.(Plate II fig. 8.

~»F

In coneclu aLn? the description of this sftage I may remark
that since the completion of my previcus paper on the
Plac@ntaﬁion of Perameles. I havs discoverad that the
Native Cet, Dasyurus viverrinus , is also providad with a
- placental comiectlon of a somewhat complex nature and Pro-
bably of yolk-sac origin but whether or not there is also
?Dsent an allant01o placental connection I am unsble %o
tate. My series of stagss is as yet very incomplete and
doas not permit ms to ent er into detalls but this much dis
certain:- over certain portions of the inner surface of the
uterns there is present a syneytial layver formed by the
fusion of the sctoderm of the bilaminar omphalopleure with
4M1auﬁmdﬁmxuc uterine epithelium, the nueclel of which form nestsflof
the synevtium of Peramelesg and this conjoint layer is vas-
gularised by maternal capillaries. But whereas in Peramsles
the syncytium clothing the innsr surface of fthe uterus is
antirely of maternal origin being derived from the uterine
epithelium, in Dasyurus it is partly of foetal origin ( foe-
tal ectoderm) sud partly of maternal origin (uterine epi-
thelium).
The foetal membranss are left behind in the uterus aftoer
parturition and ss in Perameles the foetal and matarnal
portions of the placenta are absorbed in situ through the
agency of maternal leucocytes. In other words the placenta
of Dasyurus liks that of Perameles is contra-deciduate in
character, We have then in any discussion bearing on the
gensral question of the significance o the ococurrelice of
an z2llantoic placenta in Perameles to face the fact that a
placenta of the contra-deciduate t¥pe las besn found to

(1) Selenka. Studien uber Entwickslungsgsschiohte der Thiere
IV (1 & 2) Das Opossum (virginiana). p.137 & 138.
Didelphys
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exist in two distinet genera of Polyprotodont Marsupials
and that the ulerine epithelium in voth forms mdergoes an
asgssentially similar transformation into a synecytium vas-
cularised by maternal capillaries.

e e e




APPENDIX,

Organisation of ZEmbryo. P.ovesula. (Plate II. fig. 3.)

Measurements:~ Greatest length, occiput to rounded hinder
end of pody 12.56 mm. Head Length 6.5 mnm.

Form of body:- Head raised but not so much a8 in new-born
and forming an seute angle with the trunk. Prominent snout
Slight neck protuberance. Lips fused laterally to form
"Saugmund®, the line of Junction still recognisable.
Moutih,lozenge-shaped. Tongue projects prominently from
mouth and is grooved dorsally.

Eyes, distinct, roughly oval in shape and not covered by
epitrichium. In front of cloacal opening is a small project-
ing "genital hocker."

Limbs:~ Much as in new-born except that the claws are

16ss developed. Fore-limb: flexed at elbow and palmar sur-
face directed backwards. The lst and 6th digits gquite
small tubercles, 2nd 3rd & 4th provided with short blunt
recurved claws, the 3rd digit the largest.

Hind Limb: paddle-like with plantar surface directed mes-
ially. Digits all indicsted but not free from each other.
The 4th the largest.

Notochord and Vertebral Column: Notochord intra-vertebral-
ly constricted. Marked oartilaginous centra with trans-
verse processes and neural arches, the latter not yet unit-
ed above the spinal chord.

Nervous System: Marked fissura arcuata along mesial hemi-
sphereyy] 1Budding from hypophysis anteriorly but not very
marked.

Bye: Outer wall of optic cup about half pigmented.
Ovalish lens ocavity. Optic stalk solid in its middle por-
tion. AByelids not yet united.

Eye-muscles developing.

Bar: Semicircular cansls formed. Cochlea bent. Periotic
capsule partly pro-cartilage,partly cartilage. External
auditory msatus plugged by epidermal cells.

Nose: Much as in new born. Choana formed. Turbinal projec-
fions srising and Jacobson's organ formed and its cartilage
prssent . _ :

So0lid lachrymal ducts which reach the nasal epithelium.

Mouth: Palate formed and invests glottis posteriorly.
CIub-like tooth-germs but no enamel organs. Tongue, grooved
and with distinct taste buds . Submaxillary salivary
glands open into mouth.
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Alimentary Canal &c:- Lateral thyroid. anlagen on sides

of traches., Thymus anfagen approximated in their mid-
dle regions but free posteriorly. Extengive pancreas, its
duct opening into bile-duct. ILungs with numerous simple
alveoli Cartilaginous rings round trachea. Diaphragm
complete and muscle fibres developing in it. Intestinal
loop no longer projects at navel.

Heart and Vessels: Ventriculsr septum not yet complete.
Auricular septum complete and a foramen ovale present.
Sinus venosus still extensive. Truncus sortae almost com-
pletely divided. Left ductus Botalli present .Single dorsal
sgorta, Renal portal circulation in connection with Wol-
ffian bodies. Allantoic circulation greatly predominates
over yolk-gac circulation.

Urogenital System: Mesonephros of large size. Peritoneal
Tunnels of Mullerian ducts present. Commencing renal tu-
bules., Ureters open into urogenital sinus mesially to
Wolffian duects. Genital-leisten prominent, sex ?.

Sxin and Skeleton:~ Thin nucleated epitrichial layer on
apldeaTmis., Halr anlagen well advanced o1 head. No
ossification in cartilaginous skeleton. Premaxillary,
maxillary and palatine ossifications, Rudimentary oclavicle
ossified. (1). '

(1). This is also present in the €.75 mm. ewbryo of Stage D.
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. ON THE FOETAL MEMBRANES OF
MACROPUS PARMA.

The following account of the foetal membranes of this small
Wallaby 1is based on the examination of a single embryo from |
the left uterus, <for whioh I am much indebted to Mr., J.J.
Mletcher M.A., B.Sc.

Historical. (3)

In 1834, Owen (1) gave an account of the foetal membranes
of an embryo of M, Major,7 lines in greatest length, but

no allantoig was found in this embryo. In 1837,however
the same author described (2) the existence of "a small
allasntois of a flattened pyriform figure' in an embryo of
M. Major, 10 lines in length and pointed out that "the
allantois depends freely from the end of the wnbilical chord
and has no connection at any part of its circumference with
the adJoining membrane."

In 1881 Chapman also described (4) the foetal membranes of
an embryoe of M. Major, "six-eights of an inch in length
from the mouth to the root of the tail." His account essen-
tielly confirms Owen's observations.

In 1884, Caldwell () in a papsr on the arrangement of the
foetal membranes in Marsupials first clearly pointed out
that the embryo lay in the splanchnococle surrounded by the
invaginated upper portion of the yolk-sac wall. He des-
cribed the general arrangement of the foetal membranes in
Phascolarctus cinereus and showed that the allsntois in
this form fuses with the discoidal area of trus chorion.
He also referred to the membranes of M, ruficollis bput in
such a way as to lead the reader to suppose that in this
form alsc, the allantois fuses with the chorion.

gemon (B8) in 1894, described the foetal membranes of -

(1) Owen. "On the generation of Marsupial Animals &c. Phil.Trans.

1834.
|
(2) *On the existence of an allantois in a Foetal Kangaroo.P.Z.S.
Pt. V 1837. p-82. see fig. in Comp.Anat.of Vertebr.Vol ITL
£ig.569 and Todd's Encyclopaedia of Anst. & Physiol.Vol.TIT

D.324 fig.141.
(3) Only the more important paﬁers are here referred to,

(4) Chapman."On & Foetal Kangaroo & its Membranes Proc.Acad. Nat.
S50 Philadelphia,?t.III 1881 p. 468,

(5) Caldwell. "On the arrangement of the Tmbryonic Membranes in
Marsupial Animals. Q.J. M.S. Vol XXIV 1884.

(8) semon. *Die Embryonalhullen dexr Monotremen and Marsupialier®
Zool.Forschungsreédisen in Australien und den Malayischen
Archipel. Bd.IT.
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Phascolarctus cinereus, confirming Caldwell's disccovery of
the Tusion of the allantois with the chorion sg well as
those of Aepyprymnus rufescens. In this latter form he
insisted on the rudimentary character of the allantois and
its non-fusion with the chorion s=nd expressed the opinion
that such a condition would be found to hold good for
Macropods in general. :

In 1895 I shortly stated (1) that such was certainly the
cage for four species of the genus viz. M. parma, M. rufi-
collis, M. robustus and M. Major.

The present communication desls with M. parma alone.

External characters of Embryo.

The embryo (at least so far as external characters go)
appears to be at a somewhat earlier stags of development
than the previously described embryo of P, obesula. Unfor-
tunstely the embryo is not sufficisntly well preserved for
sectionising. It has a greatest length of 10 mm: and a
head length of about 8 mm. It is characterised as follows:i-
Head bent almost parallel with trunk. Prominent neck pro-
tuberance. Lips not fused. Eye rounded. Lachryual
croove present. Rounded external nares. Snout l1little pram-
inent. Wide external auditory meatus with triangular ear
plinna, Fore-l1limb: not flexed, digits all present and with
claw anlagen, palmar surface directed mesially. Hind-linb:
paddle-like, digits not indicated, plantar surface directed
mesially.

Foetal Membranses. £

The foetal membranses in M. parma have the same general ar- ('
rangement as in Aspyprymnus rufescens as described by ' Se~ !
mon (2) i.e. the embryo enclosed in its amnion lies in the
extra-enbryonic splanchnococle surrounded by the upper part
of the yolk-sac- the yolk-sac splanchnopleure - which is
invaginated into the cavity of the latter. The splanchno-
cocle is closed externally by a discoidal area of chorion
round the margin of which the volk-sac splanchnopleure be-
comes continuous with the vascular omphalopleurse. The al-
lantols ic a comparatively small short-stalked vesicle which
never reaches and fuses with the chorion but lies permanent-
ly buried in the splanchnococle.

The entire globular embryonic formation of this stage of

M., Parma has a diameter of 15 mm.

In Plate IV. fig 1. the cavity of the yolk-sac has been
opened by the removal of the greater part of the bilaminar
omphalopleure, exposing the embryo in its amnion, closely
surrounded by the invaginated volk splanchnopleure (y.spl.)
together with the inner surface of the vascular arealvasc

omph).

(15 Hill- "Prelim. Note on the Occurrence of a Placental Connection
in Perameles obesula and on the Foetal Membranes of certain-

Macropods. P.L.S. N.S.W. Vol X.(2nd ser) pt.4 1895.

(2)ocicitp. 25.
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The discoidal area of chorion, concealed in the figure by
the embryo, is readily distinguishable externally from the
vascular omphalopleure by its more transparent and smooth-
a@r appearaice., Compared with the extent of the chorionioc
area in Perameles and in Phascolarctus where according to
Caldwell the chorion has & diameter of 12 mm, the area is
here a small one, measuring in greatsst dismeter 4.5 um.

The surface of the vascular area (vascular omphslopleure)
praosents a roughened reticulate appearance in correspondence
with the ridged surface of the uterine mucoss. It is dis-

t inguished from the bilaminar omphalopleure by its denser
and darker appearance. The latter (Plate IV.fig.l.bil.omph
occupies rather less than half the surface of the entire
embryonic formation. Its surface is also irregularly ridged
The vitelline artery leaving the yolk-stalk on the left =
gide of the embryo courses in the yolk splanchnopleure
hackwards over the dorsal surface of the embryo to reach

the junction of the latter membrane with the vascular om-
phalopleure (Plate IV, fig 1. vit.a ). Here it passes

over into the latter, does not at once divide as in Perame-
les but runs on for a distance of about 4 mm. before divid~-
ing into its two branches which form the sinus terminalis
{(B8.%.)% The Sinus is completed by a narrow anastomosis

a8 1in Perameles. It measures in diameter 14 mm by 12. mm.
The vascular area has a greatest width of 8 mm. opposite

the point of bifurcation of the vitelline artery and a least
width of 4 mm. at that point. It is thus evident from .
these measurements that in mere surface extent the vascular |
area of this Macropod embryo very considerably excesds that
of the Perameles embryo described in the preceding pages. !
And not only is the area greater in extent but its capillary
system is also much more richly developed than in that form,
in correlation with its high functional importance in the
nutrition of the embryo. From the sinus there pass off
into the vascular area numerous branches (1) which divide
up into much finer branches to form a rich capillary system |
from which the factors of the vitelline veins take their ;
origin. The numerous fine long wavy branches of the vitel-
line artery which run in the yolk-splanchnopleure are es-
pecially well developed,(Plate IV, fig. 1. a.v.). Above,
these branches come off directly from the vitelline artery
while below they arise from an independently arising branch
of the artery which runs parallel with the same. The

bloocd circulating in these vessels must as in Perameles pass
over into the vasculsr area at the Junction of the yolk-
splanchnopleure with the vascular omphalopleure. After
the vitelline artery has passed over into the vascular on-
phalopleure it still continues to give off small branches
from both sides almost up to its point of bifurcation,

The vitelline veins (Plate IV. fig. 1.,vit.V),show the
usuzl relations and include between them a very large area
of yolk-sac splanchnoplsure altogether dsvoid of vessels,
The snterior vein is formed by the union in the yolk svlan-
chnopleure of a larger anterior and a small posterior factom

(1) In the figure these branches have been represented too short.
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which pass over from the vascular area. There each it formed
by the union of lesser factors coming from the capillary net
of the same. Similarly the posterior vein is formed by the
union of two factors, a smeller anterior and & much larger
posterior factor, returning the blood from the posterior
porfion of the vascular area. The anterior vein passes
back in the splanchnopleure over the head of the embryo be-
hind the eye, while the posterior one passes in transversely
on a level with the snout. The two unite at the yolk-gtalk
to form the single vitelline vein.

The allantois is a small globular thin walled vesicle pro-
vided with a very short stalk and measuring in diameter

55 mm. It is situated mainly on the embryo's right side,
lying between the snout and the rounded hinder end of the
body. In the figure (Plate IV fig. 1. all.) it is seen
through the yolk splanchnopleure in contaot with which it .
lies. Its vessels are poorly developed. As Owel long ago
pointed out for M. major and as Semon has recently desoribed
for Aepyprymnus , s¢ here the allantois is a quite rudimen-
tary structure which lies remote from the chorionic area

and never comes into contact, much less fusion, with the
sale. Such a specialised condition of the allantois is
probably general for the entire family of the Macropodidae.
That it also exists outside the limits of that family we
xnow from the observations of Osborn(1l) and Selenka (2) on
Didelphys and probably the condition is also general for ‘
tihe family,Phalangeridae - it certainly holds for Petaurus |
sciureus according to Semon and from my own observations I ‘

can add for Trichosurus vulpeculs

But whether or not the condition turns out to be the general |
one for Marsupials, it is admitted on sll hands to be an !
essentially modified one.

——

ns

(1) Osborn. "Observ. - upon the Foetal Membranes of the Opogsum

(2)

and other Marsupials Q.J.M.S. XXIIT 1883.
"The Foetal Membranes of Marsupials &c¢ Jour.of Morph.Voll%.
1888,

Loc, cit. *Das Opossum®.




EXPLANATION - OF PLATES. 7T-TV

All sections drawn were outlined by means of Zeisgs's
camera lucida.

List of Common Reference lLetters, Plates 1 - IV.

Amn. Amnion.

8.v. Branches of Vitelline artery. - all. a. Allantoic
Bariery. - all.c. Allantoic ecavity. -~ all.cl. Allantoic
canal. - all.cap. Allantoic capillary. —_‘éfl'I—-ooe w. Coe-
lomic wall of allantoic vesicle - all.ent. Allantoic ento-
derm - all.mes. Allanto-chorionic mesenchyme. - all.v.
Allantoic vein, -

bil. omph. Bilaminar omphalopleurse.

Ch. ¢horion. - ch.ect. Chorionic ectoderm. - coe.Coelom.
ecy. Ectoderm. - ‘ent. Entoderm. - ex. sSyn. Synoytium be-

Vond allantoioc pladental area.
mes. mesoderm of proamniotic remnant.
Pr. a. Allantoic placental area. - pl. syn. Allantoic pla- -
cental syncytium.
sp. sSpace in syneytium (1lymph space?) g.t. Sinus termi-
nalis.— Syn.c. Capillary of Syneytium.,
u S. Umbilical sfalk.
gc.omph  Vascular omphslovnleure. -~ vit.a. Vitelline ar- -
tery. - vit. v. Vitelline vein. -
Y. spl. Yolk-sac svlanchnopleure.




Big. 1. Right uterus, P.obesula with ventral half of
wall removed and portions of the foetal membranss
reflected to expose the embryo.

X nearly 7.

Pig. 2. The same, after removal of the embryo.3
% 810,

Fig. 3. Embryo. P.0besula. i
: X 6 35

Pig. 4. Trans. section through umbilical stalk.
X 90.

Pig. B. Trane. section through proammiotic remnant.
X 90.

FPig, B, Section through the margin of the allantoic
placental area.
X 120.

Pig 7. Section through allantoic placental area, showing
the relation of the festal and maternal capillaries.

£ 380,

Frig.8. Section through the sinus terminalis and the ad-
jacent porticns of the vascular and bilaminar omphalo-
pleure.

X 160,

[{Po% 2
Fig.J®. Uterine embryo of M. parma, in its foetal mem-

branes, seel after removal of the greater portion of
the bilsminar omphalopleurs. .%
Xt 7

Plates V - X. Genital Organs of Psrameles.




Gontributions to the Morphology and Development of the
Urogenital Orxgane in the Marsupialia.

1 On the Urogenital Organs of Perameles ftogether with
an  account of the phenomena of Parturition.

Introduction.

The pregsent paver, forming the first of a series of
papers I hone to contrihute on the abhove subject, deals
with the anatomy of the female urogenital organs of the
genus Perameles. These present features of exceptional
intexrest and importance, not only strueturally bhut also in
relation to the aet of pawpturition and form a mogt excel-
lent starting point from which to discuss the comparative
morpnology of the uro-genital oxgans in the Marsupialia.
In this present paper, howsver, I do not purpose entering
into an extended discussion of this subject but content my-
self with giving a fairly extended account of the adul}
struetural condition of the organs, together with an ac-
count of the main phenomena connected witih the act of par-
turition. The material at my disposal has consisted of
a large number of sets of the female genital organs of
either P. nasuta or P. ohssula. Doubtlegss a careful con-
parison of the genital organs of these two species would
reveal the presence of minute differences between thelu
but sueh, if present, may from the point of view of this
research, he disregarded. In the literature of the suh-
ject, I can onlv find two references to the condition of
the genital organs in Peranmeles. The first is a shoxrt
acoount hv Owen (1) of the organs in P. obhesula. His ac~
count is as Tollows:— "In Perameles ovbesula the uteri are
wider in proportion to their length than in the Kangaroos.
Baeh communicates with a vagina, expanding into a caecum
with semitrangparent walls and greatly surpassing the uteri
in size: the caeca suddenly contract near the ora tinecae,
to form jong and slender vaginal canals which converge but

terminate separately near the vulva. y <
The urethra is of oorwesponding length and tenuity,; its

ovifice is near those of the vagina, the urogenital pas-
cage having the least axtent in thiggenus ol Marsupialia.
It nmav he naoted that in this account no mention is nade

of a median vaginal apparatus. The second reference is
contained in a paper by Alix entitled "Sur les organes de
la parturition chez les Marsupiaux!(l) and published in
18%79. After remarking that he had several times confirmc
ed his prsvious observation of the olen condition of the
median vaginal apparatus in Halmaturus bemhettii he goes
on to say 'mais de ltautre part Jje ntai pas trouve de

(1) Owen, Comp, Anat. & Phvs., of vertebr, Vol III ».883.
(1) Bulletin Sociste Zoologique de France,1879 p. 118..
quoted by Listenr & Fletoher)P.z.S. 1881 p.982.
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communication entre le vagin median et le vestibule urogeni-
tal soit sux le Sarigne, soit sur le Peramele,' a statement
which certainly shews that Alix had recognised the presence
of a median vagina in Perameles.. At the time of writing

an adgcount of the process of parturition in my paper on the
placentation of Peramsles (2) I overlooked the above state-~
ment of Alix and nisinterpreted the median vaginal canals

as posteriox prolongations of the uteri, an error which I
trust will be sufficiently corrected in the present commmi-
cation.

Ceneral account of the Genital Organsg.

In PYerameles the female genital organs consist of the fol-
lowing wvarts,- two ovariss, two oviducts, two uteri, two
vaginas, (inecluding the two lateral vaginal eanals, with
their caeca and a median vaginal apparatus, ) a urogenital
sinus containing the clitoris and opening into the cloaca.
The most distinctive feature of the urogenital organs of
this form lies in the fact that the lateral vaginal canalsg
and the urethra lie embsdded throughout their entire extent
in an elongated mass of connective tissue (Plate V. £ig, 1
u. 8. ) to vhich I gave in a pxrsvious paper the name of
urinc-or bhetter uro-genital strand and which is developmen- |
telly none other than the persistent genital cord of the
foetus. Owing to the very considerable length of the uro-
eanital strand the various structures connected with its
anterior end, viz, the bladder, the utexi ana theixr appen-
dagzss, and the vaginal caeoa are siftuated in g ahdominal
cavity well in front of the anteriox end orf the pubic svm-
piyvais. The strand itself is the only poxtion or the
urogenital organs which lies in the proper pelvie cavity.
At its posterior end at the hinder margin of the pubic
synmrtivais, the strand becomes continuous witlh the rounded
thickmass in which the urogenital sinus and cloaca arxe
aituated. At the anterior end of the strand the uretira,
oceupving its midventral line expands into the bladdex,
while the lateral vaginal canals occupying the doxrso-lat-
gral regions of filie strand are pProduced forwards into two
large thin walled outgrowths, the vaginal caeca, separaved
from each othexr by a common partition wall (Plate V. fig.l
vag.o. ) and lving immediately dorsad of the hladder, be-
tween i% and the uteri. The posterior ends of the latter
as well as the medign vaginae lie imbedded, dorsally, in

the connective tissue at the anterior end of the strand.

In Plate V. fig, 1. the urogenital organs are represented
as viewed -from the dorsal asbeot. The apex of the hladder
(p1.-) is Just visihle bhelow the enormous bilobhed vaginzl
casca (vag.c). BHaech of fthe latter is seen to contract ros-|
teriorly and to pass back as the lateral vaginal canal
(lat. vag. c¢. ) in the urogenital strand {u.s. ). CeScadaas

(2) Q.J«M. 8. Vol. 40, 1888
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to the vaginal caeca, the two uteri (ut) lie side by side.
Their contracted vosterior ends-uterine necks- (ut. n.),
bags bhack to become imbedded together with the median vagi-
nag in the conneotive tissue of the anterior end of the
urogenital strand. In the figure the reotum (rect.) and
the cloaca (0l.) are shown opened up, exposing the opening
of the urogenital sinus (o.u.s) into the latter.

Peritoneal relations of the Urogenital organs.

When the peritoneum covering the ventral face of the rectum
is traced back, it is found to leave the surface of the
latter and to be reflected  forwdrds on to the dorsal sur-
face of the urogenital strand, Just posterior to the an-
terior end of the pubic symphysis. The peritoneal poocket |
thus formed, correspondemds to the recto-uterine oul-de-sao |
or pauch of Douglas of human anatomists. The reflected -
peritoneum continues forwards on the dorsal surface of the
urogenital strand up to about the middle of the uterine
necks where it Jjoins the peritoneusm covering the dorsal
surfaces of the two uteri. The double peritoneal laver
thus formed is reflected forwards as a free fold with a
concave anterior masrgin whiech lies in contact with the
ventral face of the rectum, about on a level with the an-
terior ends of the uteri. 'Tnis fold separates the uteri
from the rectum and forms the roof of a fairsized pouch
which we may term the dorsal uterine fossa. In fig 1. the
fold has heen removed in ordexr to hetier expose the uterine
necks. Into the fossa open the apertures of the perito-
neal pouches encloging the ovaries and fimbriated openings
of the Fallopian tubes. Laterally the fold hecomes con-—
tinuous with the dorsal (mesially directed) surface of the
broad ligament along a line parallel with and Jjust helow the
Ureter, -, which runs back in the latter, while anterelater-
ally it passes forwards on each side of the rectum as a
fold which is continuous laterally with the reflection of
the broad ligament and which carries the ureter and the
ovarian artery and vein.

"ne broad ligament, reflected from the lateral side of each
uterus and contsining between its two layers the Fallopian
tubes, &' ovaries and utari,tbrms dorsal to each uterus

a definite peritoneal poush in which are situated the cor-
regponding ovary and the fimbriated opening of the Fallo-
pian tube. Bach ovarian pouch opens into the doysal uter-
ine fossa by a wide postero -mesiallyv direoted opening.

In Perameles and Marsupials generally, fthe Fallopian tube
does not occupy the anterior free margin of the broad liga-
ment but is situated some distance hehind that margin as
e.g. is the case in the Rabbit amongst higher Mammals.

These portions of the hroad ligaments situated anteriorly

to the Fallopian tubes are confluent in the mid-line be-
twean the anterior free portions of the uteri and Torm a




(1)
(2)
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fold connecting them together. Brass (1) has termed this
the Ligamentum uterorum superigs, without apparently appre—
ciating ifts real nature.

The broad ligament aftex heing joined by the fold forming th
the roof of the dorsal uterine fossa, passes almost verti-
cally upwards to bhecome continuous with the dorsal peri-
toneum. A portion of it however forming the utero-pelvie
fold of the broad ligament (Plate V. fig. 1. ub.p.f. ).
Passes outwards and slightly forwards to Join the general
bPeritoneum dorso-laterally. The posterior free margin of
the utero-~pelvie fold is formed by a well-defined thiock
band of a white colour - the round ligament of the uterus.
(fig.1 rd. 1lig.) This contains smooth musele fibres and
fibrous tissue and takes its origgn from the lateral aspect
of the anterior end of each uterus, shortly behind the
Junction of the Fallopian tube with the latter. Tt runs |
obliguely forwards - and on reaching the hody wall, bends
back towards the region of the epigastric arterv where it ‘
is apparently lost. The round ligament may reach a length |
in Perameles of 2.3cm. and a breadth of 1¢5 mm. In Magropus |
I find the round ligament is proportionately imch smaller =71
and much less conspicuous than it is in Perameles. 8o far
as I am aware the round ligament of the uterus has not pre-
viously been described in afiv Marsupial. In the descrip-
tive Catalogue of the Royal (Qollege of Surgeon's Museunm,
under the description of preparation, 2740, (female organs
of Kangaroo, M. major ), occurs the following statement, (v.
158 ), "the round or ovarian ligament may be seen extending
from the ovary to the side of the uterus upon which it is
lost".(2) But the true round ligament extends from the uter-
us, not from the ovary, and hoth in Perameles and in Msmajor
is quite distinot from the proper ovarian ligament, even
though situated almost directly under the latter. ‘

Pogterierly, the broad ligament extends back on each side
over the vage of the vaginal caecum to become continuous ,
with the peritoneal fold reflected from each side of the ‘
urogenital strand. This urogenital fold extends bank of
course only as far as the posterior end of the pouch of
Douglas. It passes up on each side of the rectum to Jjoin
the dorssl peritonseum. The hladder is connected with the
ventral abdominal wall by a median fold which extends al-
most up to its apex. Brass terms this the Iigamentum vesi-
cae medium. From each side of the vpladder there passes
dovn a low ridge-like fold, muech more stronglyv developed in
Macropus, which convevs the vesicle artery and vein from

the urogenital fold to fthe hladder.

Brass— Beitrage Zur Kenntniss des weibliopen uUrogenital
systems der Mavsupialen. Inamg. Diss. Leipzig 1880.

Dgsce, & 111. Oat. of the Pays. series ol Comp.Anat. oont.
in the Museum of the R.C.of S. in ILondon.
Vol IV. Organs of Generation, London 1838.
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Vessels.

The vesicle arteries arise together with the internal iliacs
from the aorta. Thev pass up in the urogenital fold to
divide into hranches supplying the bladder, the latseral
aspects of the uteri and vaginal oaeca smd the urogenital
strand. The vesicle veins Jjoin the iliac veins Just before
they unite to form the Inferior Vena Cava.

The Spermatic (ovarian) arteries arise separately from the
dorsal aorta, the right in front of the left. They pass

back to supply the ovgries, F4llopian tubes and anterior
ends of the uteri. :

Qvaries.

The ovaries (Plate V. fig. 1. ov. ) are usually compressed
oval hodies, with except in young females grooved and tubey-
culated swrfacss. The graafian follicles are small and do
not project prominently, while the corpora lutea, when pres-—
ent, form prominent swellings 2¢5 to 3 mm. in diameter.
The ovaries have a maximum length of about 8 mm and a
hreadth of 3«5 nmm. As before mentioned they lie enclosed
together with the fimbriated ovenings of the Fallopian
tubes in peritoneal pouches formed hy the broad ligaments.
The pouches lie dorsal to the uteri and open posterioxly
by wide apertures into the dorsal uterine fossa. In the
natural position of the parts, the ovary is situated in
its peritoneal pouch about opposite the mid-region of the
yither hody of the uterus+Just above the dorso-lateral surface of
the same or quite external to it) and almost ignediately
above the round ligament. Its long axis may be directed
either .transversely, longitudinally or obliquely, the di-
</ pection of the axes of the evaries(varyving on the two sides
| ©f the same individual. Bach ovary has a hroad usually
oblique attachment to a thiockened area of the broad liga-
ment just above the round ligament and projects into the
peritoneal pouch dorso-laterally. It is attached to the
uterus by a short posterior ovarian ligament which Joins
the uterus in eclose proximity to tne point of origin of
the round ligament from the same. From the anterior point
of attachment of the ovary there passes off a delicate
ghort ligament whioch enters the round ligament and repre-
gents the anterior ovarian ligament. This close associa-
tion of the ovarian ligaments with the round ligament is
interesting in view of the statement of Mihalkovies (1)
that "die Anlage des Eierstockbandes mit dem runden Gebar—
mutferbande einen prox1malwdlsualwartq 9ich erstreok enden
continuierlichen Strang bildet." 8§ PEmlkes EXENLT

T1) ¥ihalkovies. ENtwiokl.d. Harn U. Gesolilechtsapparates
d. Amnioten." Intern. Monatsoh. f. Anat n. Phvsiol. Bd. 2
1885, p. 418.
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Fallopian Tubes.

Baoh is a greatly convpluted thin:tube measuring as much

ag 4 cm. in length, and sharply marked off from the uteri.
The greater part of the tube lies in the antero-dorsal wall
of the peritoneal pouch, ahove the anterior end of each
uterus. Its peritoneal opening, connected with the anter-
ior end of the ovary by the infundinhulo-ovarian fimbria,

is markedly fimbriated and during life closely invests the
ovary from above.

Uteri.

The teri of Perameles are somewhat club-shaped in form,
very much hroader and thiecker in front than behind and also
very much longer than wide, (Plate V. fig 1. ut & ut. n.). |
Fach consists of a swollen anterior portion forming what

we may, for convenienoce of description, term the "hody"

of the uvterus i.e. the portion in which the young undexgo
their development and of a much narrower posterior portion
not sharply marked off from the former, which may be termed
the 'neck! and whieh opens posteriorly into one of the
median vaginal oul-de-sass. In the organs represented

in fig. 1. the body of the uterus had a length of 9 mm and
a breadth of 55 mm, while the uterine necks (ineluding

the median vaginae measured 1l mm. in length and 3+5 mu,

in conjoint breadth.

The two bodies of the uteri lie with their mesial surfaces
in close ﬁppositidn, surrounded hy a common peritoneal lays
er, except anteriorly where theyv are separate over a short
part of their extent and connected by the common median por-—
tion of the ligamenta lata (the ligamentum uterorum superips
of Brass. The "bodieg" alone of the uteri are visible when,
after pulling aside the vaginal caeca, the organs are ex-
amined from the ventral aspset. They lie dorsal to the
posterior portions of the vaginal caecsa and are connected
postericrly with the latter by a low median peritoneal fold.
Viewed from the dorsal agpect (Plate V. fig.l.) the uteri
ave seen through out their extent.) fig.l, it will be
noticed that the groove hetween the hodies of the uteri
fades away at the commencement of the contracted necks which
except for a faint median line appear to form externally

a single tube about half the thickness of one of the uteri.
The cavities of fthe uterine necks are separated from each
other posteriorly hv a common partition wall and each opens
into a veryv short median vaginal cul-de+sac. The two
cul-de-saos also separated by a common partition wall, ex-
ternally appsar to form the direct continuation of the
uterine necks and are not in any way outwardly marked off
from the latter. They form the extreme posterior end of
the portion marked ut.n. in fig.l.While the bodies of the
uteri are only connected with the vaginal casca hy a low
median fold, the uterine necks become closely united over
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their entire hreadth with the dorsal surface of the latter.
Posteriorly however the caeca rapidly decrease in size to
Pass directly over into the lateral vaginal canals, while
the latter at the same time. take a very slight outward bend
with the result that in thf§’region, the hinder sections
of the uterine necks together with the median vaginal oul-
de-sacs come to be imbedded in the cannective tissue en-
closed between the upper ends of the lateral vaginal canals.
About on a level with the union of the uterine necks with
the dorsal surface of the caeca, the fundus of the hladder
likewise hecomes united with their ventral surface so that
all three parts are here united into & single mass (Plate V.
fig 3. ut. n. vag.c. 2 D0b., ).
In a previous paper (1) I gave a short account of the histo-
logy of the normal uferus snd nesd only add here a few
remarks on the uterine musculsa ture. This is essentially
composed of circularly running non-striate fibres. Along
the attachment of the ligamentum latum, oblique strands _
of fibres are found extending in from the muscula ture of |
the ligament, while in the conneeting hridge between the
hodies of the uteri similar oblique strands pass hetween
the circular musecle layers. In both nlaces together with
these oblique strands, there occur irregularly distributed
bundles of longitudinal fibres but these do not extend
round the dorsal and ventral surfaces of the uteri to form
8 continuouslsyer of longitudinal muscles.
Both Owen (2) and Brass (3) who desoribes the histology
of the utexrus of Phascolomys wombat, agree in stating that
the musculature of the uterus consist of an outer longi-
tudinal and an inner circular layer of fibres. In repres-
entatives of the following genera, Petrogale, Acrohates,
Petaurus, sSminthopsis, Peragale,Dasywins , Maocropus, Mvrme-
cobius Tarsipes and Phascolomys, I find, however, that !
the uterine muscula Aure has the same simple character as
in Perameles,in all these forms the muscula-ture is essen-
tially a cireular one. Even in Phascolomys where the |
bundles of longitudinal fibres are strongly developed on
the lateral and mesial surfaces of the uteri, they do not
form a continuous layer all round the uterxus.
This faet, that the muscula—-ture of the uterus in Marsupials
is essentially a eirocular one, is a point of some 1iftle
interest mand has not so far as I am aware heen emphasiged.
Sobotta (4) has shown that the proper fundamental muscula - ‘
Tl) IIOG- Uit« D. 389» |
(2) Owen. Comp.Anat. of Vert. Vol III p. 883. |
(3) Brags - Loc. Cit. p. 28.
(4) Sonotta - Beitr. Zur Vergl. Anat. u. Entwiok. d. Uierus
muskula-tur. Archin. £. Mikr.” T“Anat. Bd 38 1891.
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ture of the uterus is the eirecular laver whieh primitively
forms the muscular investment of Muller's duet, the layexr
of longitudinal museles and the intermediate layer carrying
bhlood vessels are only differentiated later and reaoh a
very varxving degree of development in different mammals.
Where then as in Marsupials we find continuous longitudinal
and intermediate layers ahsent and the uterine musoula ture
essentially compoged of circularly rumming fibhres, we can
only regard the condition as a primitive one and as a mark
of lowly organisation.

Vaginae.

Vaginal caeca:- Posteriorly as has been desorihed above, ,
the vaginal caeca are olosely united to the uterine necks |
above and to the fundus of the hladder helow, but anterior-
1ly they become quite fres and form a large bilobed sac

(up to 4-5 cm. in length) with thin semi-gransparent walls
lying between the uteri above and the bladder below and :
greatly exceeding either in size (Plate V,figs 1 & 2 vag.c9.
The caeca are separated from each other hy a common median
partition wall and each is direetly continuous behind with
the corresponding lateral vaginal c¢anal of whieh it simply
forms a forward expansion. The caeca are lined by a layer
of columnarppithelium which has usually a ridged abLear—
ance in surface view (fig 2. vag. ¢. ).

The vaginal caeca function as receptacula seminis. Of this
I have been able to satisfy myself through the capture of

a female specimen of P. obesula apparently Just after an
act of coitus. The uteri were slightly enlarged and con-
gested, while the caeca were greatly dilated and filled by |
a colear viscid semi-fluid material together with masses of |
hard, opaque  cageous-looking substance of an albuminous
nature. Miocroscopic examination of the viscid material
revealed the presence of abundant spermatozoa with somne-
what oblong heads, pointed anteriorly and measuring -005 mm
in length by <002 mm in breadth and with taile averaging

+15 mm in length. (1) Normally the caeca contain only the
hard opaque material which is essentially similar to the
tinepissated secretion ocommonly present hoth in the cul-
de-gac and the lateral vaginal canals”of Macropus according
to Owen (2) and noted by various observers from Home on-
wards. According to Owen (3) these masses "most resemhle
those coagulated masses that are found in the vesiculae
seminales and sometimes in the urethra of the Agouti, Capro-
mys, Guinea-pig and others of the Rodent ordex." Without

(T) of. Owen. article Marsupialia Todd's mncvelop. D.3lse.

(2) Article, Marsupialia p. 319.

(3) On the gen® of Marsupial Animals. Phil. Trans. 1834
p. 367.
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doubt, these hard masses are derived from the same source l
viy, #Eom the secretion accompanying the spermatozoa.

In Macropus Major, Stirling (4) has shown that the lateral
vaginal canals and the median vaginal canal act the part

of seminal receptacles and I also finmd that in Trichosurus
and Phascolarctus,the median vagina bhecomes much enlarged
and is utilised for a similar purpose. In other cases where
as in Perameles the median vaginal sapparatus remains orf
small size, receptacula have been developed as forward out-
bulgings of the lateral vaginal eanals. In Peragale lage-
tis,vaginal caeca similar to those of Perameles oeccur, only
they remain separate from each other and sueh Prof. W.B.
Spencer informs me (in litt.) alse oecur in Choeropus cas-
tanotis. 1

Median vaginal cul-de-sacsg and associated parts:- !
Here I propose 1o describe the condifion and general rela-
tions of the median vagina in a young virgin female of
Perameles, recerving the details of the changes aonsequent
on parturition for a later section.
The accompanying Texte.fig.l. i3 a
diagrammatic lateral view of the anter-
ior portion of the urogenital organs.
e ' 7 The lines indicate the approximate posi-
tions of the seotions through the geni-
tal organs of a virgin shown in figs 3-8
Plates V and VI.
From the diagram it will be seen that
the uterine neck continues hack to open
into a short terminal median vaginal
. cul-de-sac (m.v.e ). From the anter-
| dor end of this, there arises ventrally
a fine canal whieh passes forwards in
the connective tissue ventral to the
uterine neeck to open into the vaginal |
caecu. Thig fine canal,whieh through-
out its.ontire extent is imhedded in
connectéd tissue represents the morpho-
logically anterior portion of the later-
al vaginal canal. We may now look at
the structural relations of these var-
| ious parts as seen in figs. 3-8.
| In fig. 3, the uterine necks (ut.n)
gseparated by a comuon partifion wall,
the vaginal caeca (vag.c. ) also separa-
ted by a common wall and the hladder
(hl.) are already united into a single
mass. The seetion passes through the
opening (op.) of the anterior poxrtion

T4 S%tirling. "On some points in the Anatomy of the remale
organs of Generation of the Kangaroo &e P.Z.5. 1889. b.
437,
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of the lateral canal of one side into the caeoum, while

the canal of the other side is seen in section in the com-
mon partition wall between the caeca. Fig. 4, thirty
seven sections behind fig. 3, shows the two canals (a. vag.
&. ) running back in the connective tissue of the wall he-
tween the vaginal caeea, which is at this level thiockex
than anteriorly. In other woxds,the vaginal caeca as they
decrease in size, at the same time bend slightly outwards.
The uterine necks (ut.n.) are also smaller and very dis-
tinetly invested by the surrounding eonneotive tissue. In
fig. B, thirty nine sections behind fig. 4, the vaginal
¢casca have passed over into the lateral vaginal canals

(€« vag.c. ), while the bladder has also passad over into
the urethra (ureth. ). The lateral vaginal eanals are |
widely separated from each other and passing in between

them and the central mass of conneotive tissue are the ure-~
ters(ur.). The eentral mass of connective tissue encloses |
the uterine necks (ut.n.) and the anterioyr portions of the
lateral canals (a. vag.e¢) now somewhat larger and situated
directly below the cavities of the necks, Fig. 8, thirty
eight sections behind £ig.5,shows the opening of the uterine
neck of one side into the continuation of the canal which

we must now term the median vaginal cul-de-sac (M.v.0 ).

On the other side the two are still separate (ut.n. . & a.
Vag. G. )o Pig. 7, twenty one sections behind fig. 8,

shows the two median vaginal cul-de-gacs, (m.v.c.) lying

in the commective tissue bhetween the la eral vaginal ocanals
(1, vag.c.) and above the urethra (ureth.) fhey ave separ-
ated by a common partition wall and each is surrounded hy

a delicate layer of cireular non-striate musele fibres.
Posteriorly, the vaginal cul-de-saes gradually become
smaller and finally end hlindly and without opening into
each other, twenty sections hehind fig. 7. The cul-de~-
gacs end in a small oone-shaped mass of dense,deeply stain-
ing eonnective tissue seen in figs. 1 & 2 Jjwt behid the
pvosterior end of the sul-de-saocs., This tissue is direqotly
continuous with the thin strand (e.t.) lying between the
lateral vaginal canals in fig. 8.

In fig. 2 (Plate V), representing a dissection from the
dérsal aspect of the anterior portion of the genital organs
of a multipara,certain of the above described features are
shown. The uteri have heen opened up along their dorsal |
mid-lines and the dorsal walls of the vaginal cul-de-saocs
have been removed. (1) Hach uterine neck is seen to open
by a searcely projecting and ill-derined os into the cor-
responding vaginal cul-de-sac (m.v.c.). At the anterior

(1) In the figure, tns partition wall hetween the cul-de-
gaos has been drawn as if it completely separated the cul-
de-saces. In reality as in all females which have horne
young (v.p.) the cul-de-gacs open into each other posterior-
1ly.




— i

ventral end of the left oul-de-sac is seen a deep depres-
sion (x) mexking the point of origin of the anterior por-
tion of the lab eral canal. The course of ihe latter for-
wards in the connective tissue below thes uterine neek is
not visible externally, but the dorsal wall of the left
vaginal caeocum has heen removed to show its cerescentiec
opening (op.) on the somnon partition wall.

It is thus evident that Perameles possesses a median vagi-
nal apparatus whieh in the virgin ceonsists like that of
@.g.Dasywing and Phascolaretus, of two separate cul-de-
sags. But whersas in these two forms the cul-de-sacs are
of some size and extend DPposteriorly to within a compars-
tively short distance from the opening of the lateral
vaginae into the urogenital sinus, in Perameles tle cul-de-
gacs ars small structures whieh terminate at a relatively
very great distance from that sinus.

The ureters enter the anterior end of the urogeniftal strand
between the posterior portion of the uterine necks and

the lateral vaginal eanals (Plate VI fig. 5. ur.) and pass
forwards (fig. 4, ur.) tc open into the hladder shortly
above its base and close to its ventro-mesial line.

Urogenital Strand:- This as alreadv defined,is ths name
given to the elongated mass of comnective tissue econtaining
imbedded in it, the lateral vaginal canals throughout their
entire extent, the urethra and anteriorly the uterine neeks
and median vaginal oul-de-saecs. In large 3peeimens;it~may‘
regeoh a length of ags much as 8 em and a breadth of 6 mu. |
Its average length (from the posterior end of the median
vaginae to the urogenital sinus) is hetween 3 & 4 cms. with
a breadth of 4-5 mm. '

Pig. 8 represents a transverse section through the nid-re-
gion of the urogenital strand of the virgin above referred
to. The median ventral portion of the strand is oeccupied
by the urethra (ureth.), while the lgteral vaginal canals
(1.vag.e. ) pass along in it dorso-laterally. The three
ducts lie imhedded in the connective tissue of the strand
and strands of the same separate them I{rom each other. I |
would direct special attention to the narrow IRRAXAIIRX ;
strand separating the lgteral vaginal canals. It is in :
this strand that the cleft-like pseudo-vaginal passage (1)
is formed latex for the exit of the young during parturi-
tion but in this strand in the virvgin, indeed prior to the
first parturition "there is no trace of a median vaginal
bagsage or any epithelial or other ftrack which might in-
dieate the site of a future passage of a v Xind whatevexr.®
(loe. eit. P.429. ). This strand as was ahove mentioned

is directly continuous with the deever staining mass of
connective tissue situsted around & Just posterior to the
ends of the median vaginal cul-de-gaes.

(1) Hill - The Placenlation of Perameles - Q.J.M.S. Vol.
40 p 425.




=15

The lateral vaginal canals present a uniform strueture
throughout their course. They are lined by mueous menvrane
consisting of dense coniective tissue and clotled by a

layer of columnar spithelium. =External to the mucous menm-
brane is a layer of non-striate museole of no great thickness|
The mucosa is thrown into distinet longitudinal ridges. Xt |
its posterior end the urogenital strand bhecomes continuous |
with the rounded mass in whieh the urogenital sinus and
cloaca are situated.

Urogenital 3inus:- The urogenital Sinus is a short narrow
ehamber wifth a length of 4 to 7 mm, having as Owen pointed
out "the least extent in this genus of Marsupialia”(l) It
opens on the ventral wall of the cloaeahy & small apertfure |
(Plate V, fig. 1. o.1.8.) situated from 3.5 to 5 mm. within
the margin of the eloacal opening. Its lining is thrown
into longitudinal ridges. The vaginal canals open toge-
ther into its anterior end dorsally, while a short distanoe
posteriorly the urethra opens on ifts floor under a slight
median papilla. Also situated on the floor of the sinus
some distance behind the urethral opening is the small oli-
toris. It lies in a distinet longitudinal depression on
the floor of the sinus, Jjust within the nargin of the open-
ing of the latter and is hounded hv lateral preputial folds
which may be eontinued bevond the margin of the opening.

In form, the c¢litoris is bluntly cone-shaped and measures
from 15 to 2 mn. in length hy about lmm.. in greatest
breadth. It is attached over its whole eextent though ex-
captionally its apex may be free and slightly bifid.

I am unable to diseover any reference in the literature

to the minute strueture of the clitoris in Marsupials;the
following factsmay therefore be of interest. Shortly in
front of the elitoris, two ducts leave the floor of the uro-
genital sinus and run hack in the ventral wall of the sinus
to enter the clitoris proper. The lumina of these eanals
may be continuous or interrupted oxr the duect may even he
entirely solid in different females. They run back en-
alosed below bv a horse-shoe shaped band of erectile tissue.
Posteriorly, towards its apex, the elitoris is divided inte
two halves by a median septum (Plate VII,fig. 9,m.s.),each
half eontaining a canal below whieh is a horse-shoe shaped
mass of erectile tissue (e.t). Eventually the canals open
on the surface of the organ shortly behind its apex (f£fig.9
e.d. ). In view of the avove, it is interesting to note
that according to Owen (2) "in the Perameles lagotis not
onlg is the glans[benis hifurcate but each division is per-
forated and the urethral ocanal is divided by a vertical
gaptum ¥or avout half an inch before it reaches the forked
glang.

(1) Owen comp. Anat. of vert. vol IIIL p. 683.

(2) Owen. Article Marsupialia - Todd's Eneyelop. Vol ITI
P. 312.
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There open into the dorsal eorners of the urogenital sinus,
glightly behind the opening of the urethra the duets of
two large branching alveolar glands with musenlar and
fibrouvs trabeculae. The glands somewhat resemble the
human prostate gland and are not sharply marked off from
each other. They lie partly imbedded in the voluntary
museula-ture investing the posterior end of the urogenital
gtrand, ventro-laterally to the urethra.

Cloaga:~ The Cloaca is a fairly large chamber having in

a large specinen a maximum depth of 9 mm. In some cases,
it is distinetlv marked off from the reetum by the faet
that the ridges of the latter terminate abiuptly at the
point of Junetion of the two, hut in other cases the limit
ig not so well defined. The lining of the cloaca may be
comparatively smooth or in other cages thrown into ridges.
In its wall is fthe large ocloacal splincter misele. Imbed-
ded. ventro-laterally in the latter are two large oval,so
oallaa,anal glands. A fine duet passes from the posteriox
end of each gland to open into the cloaca by a small aper-
ture on its ventral wall some distance within the margin
of the opening. Eaeh gland is invested by a layer of non-
striate musele fihres and in seetion presents a spongelike
appearance,consisting of a large eentral lumen from which
eome off numerous glandular alveoli. There als: occur in
the walls of the cloaca numbers of hranched tubular glands.




PARTURITION.

In my previous paper on the Placentation of Perameles,
I described the condition of the genital organs in an im-
mediately post-partum stage of P. nasuta and showed conclu-
gively that the young reached the exterior by way of a
median cleft-like passage - which I termed the median pseudo:
vaginal passage~ situated in the connective tissue betwesl.
the lateral vaginal canals. At the time of writing the
ahove paper, however, I misinterpreted what is hersin des-
cribed as the median vagina as "a posterior ccmmon portion -
of the two uteri (common uterine cansl)" and hence came to |
the erroneous conclusion that the median pseudo-veginal |
passage "has no connection whatever with the lateral canals®
aud regarded the apparently anomalous mode of birth in
Porameles as seeming "to be without paralliel in the whole
mamnalian class." As regards the first point. I shall show
in the present account that in reality the pseudo-vaginal
passage leads away from the posterior ends of the united
median vaginal ocul-de-sacs which thenselves arise as out-
growths of the Mullerian ducts at the junction of thedir
uterine and vaginal sections, while as regards the second,
I hope to bring forward saff101ent evidence to show that
the mode of birth in Perameles must be almost exactly paral-
leled by the parturition phenomena seen in thoce Marsupilals
which like Perameles give birth to the young through a di-
raot median passage.

f for the expression "ocommol uterine canal" the reader sub-
stituta Tgommon median vagina® the main facts in my previous
short account of the parturition phenomena remain substan-
tislly correct.

The following account is based on the examination in serial
gections of the female urogenital organs of nins opeclmens
of Perameles, some of which were shortly described in my
previous paper.
The specimens include the following:-
R P.uasuta with two new-born young.
(Stage B of previous paper)
II. P.obesula with two. 17.5 nm. young in pouch.
ITI. P.obesula with two, 23mm, young in pouch. i
( Stage F. of previous paper). |
IV. P. obesula with four 3.7 cm. young.
V. P. obesula with several 4 cm. young.
VI. P. nasuta (?), bred.
VIT. P.nasuta with sarly blastocyst in uterus
( stage A. of pravious paper)
VIIT.P. obesule with blastodermic .vesicle in uterus.
( Stage B. of previous papsr)
IX. P.ovbesula with two, 12.5 mm. young in uteri.
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Description of Specimens, I - IX,

I. P. nasuta with two new-born young (G. L. 14 mm.).

The genital organs of this specimen were described in my
previous paper (p. 425 et seq. & Fig. 25. Plate 32.) The
allentoic stalks, one from each uterus, wers shown to extend |
down from the placental areas, not into the lateral vaginal
canals but into a cleft-like passage, - the median pseudo-
vaginal passsge - for a distance of sbout 3 om. The allantoic
stalks were already in process of histological degeneration,
the cells appearing mostly as clear spaces with nuclei stain-
ing deeply and homogeneously and often irregular in shape.

A section through the urogenital strand is figured on Plate 33.
fig 35. and shows the two degenerating allantoic stalks in
position in the cleft-like passage in the connective tissus
between the lateral vaginal canals. The walls of the pseudo-
vaginal passage “are entirely foriied by the connecotive tissue ‘

core of the strand and they exhibit no histological difveren-
tiatlion into coats muscular or other' (p. 427). Masses of
coagulated blood were present in the passage and extravasated
blood was also abundantly present in the surrcunding connective
t lesue, the whole appearance of the passage and its surround-
ings strongly suggesting that an extensive rupture of the
connactive tissue and its contained vessels had taken place
along the line of passage of the embryo i.e. the pseudo-
vaginal passage.

Sections through the uterus show that the mucosa has almost
regained its normal condition. The uterine epithelium forms

a complete layer of low ocubical cells. The cavity of the
uterus contains a cellular detritus containing leucocytes

and red blood corpuscles. In sections throuvgh the mid-port ion
of one of the uteri, two allantoic stalks are present but dis-
appear further back. They have evidently been broken across
for they reappear, curiously enough, in the cavity of one of
the vaginal caeca and from there pass down throngh the anterior
forwardly directed portion of the lateral canal into the me-
dian vaginal canal. The neck portions of the uteri continue
back as described for the virgin and open eventuvally into the
median vaginal cansls. Their lining is greatly folded and

the IJumen of each is largely occupled by a cellular detritus.
As in the virgin, the posterior portlions of the uterine necks
and the median vagines lie embedded in the counective tissue ,
between the slightly bent upper ends of the lateral wvaginal
canals. From the anterior ventral end of e&ch median vaginal

ITI, P.obesuls with two, 17.6 mm. young in pouch. ‘
J
f
|
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cenal there passes forwards in the connective tissue under—
lying the uterine necks, the duct-like anterior portion of
the lateral canal to open into the corresponding vaginal
caecum. The canals are now very much larger than in the
virgin before described and in one of them pass dovn the
ruptured allantoic stalks to enter the median vaginsl csanal
of the sams gide.

The two median veginal csnals continue on for some distsnce
as laterally compressed ceanals separated by a common parti-
tion wall, the one containing two allantoic stalks, and a
cellular detritus, the other, the detritus alone (Plate VIT
fig 10. m.v.0., & all. 8.),

Eventually through the disappearance of the middle portion
of the common partition wall, the two ocznals open into each
other. The dorsal and ventral portions of the common wall |
rapidly diminish in size posteriorly and finally disappear

so that we have eventually in place of two sevsrate canals,

a single median canal, - the common median vagina, - formed |
&g we have seen by the union posteriorly of the two vaginal |
cul-de-sacs. PFig. 11, Plate VIT, represents a section through
the common median vagina (c.m.v.) and in it are plainly visi-
ble the sections of the two allantoic stalks (all. s.) sur-
rounded by detritus. Posterior to the level of this sec-
tion the common median vagina repidly diminishes in size, it
looses its thin muscular layer and finally its epithelial
lining disappears on its lower side, thus allowing the two
allantoic stalks to come into contact with the surrounding
connective tissue,(Fig.l2 all.s. & c.m.v.) As the sscotions
are btraced back, the common median vagina disappears com-
pletely and the allantoic stalks are left stranded in what |
ig simply a mere rounded space, - the pseudo-vaginal passage-|
in the deeply staining dense mass of connective tissue sur-
rounding the posterior end of the common median vagina snd
situated between the lateral vaginsl csnals and above the
urethra. The stalks extend back in the pseudo-vaginal pas- |
sage, surrouinded by dense connective tissue, over certainly
one-~third of the length of the uro-genital strand. Posteriox
1y they are looped upon themselves and some distance before
they disappear come to lie quite free in a large cleft occu-
pying almost the entire area between the urethra below and
the lateral vaginal cansls at the sides. They extend al-

t ogether through over six hundred sections of medium thick-
ness, behind the posterior end of the common median vagiia.
The stalks measure in diemeter .36 mm by .26 mm. They are
ereatly degenerate, presenting a reticulate appearancs with
degply staining small fragmentary nuclei i the meshes.

The positions of the allantoic vessels are just recognisable
i1 some seotions. The two stalks lie close together bhut

not in contaot since they are separsted by a thin layer of
connective tissue which also forms a common sadventitious
sheath around them. And not only sre the stalks invested
alld separated by connective tissue but connective tissue
corpuscles have now definitely invaded the degenerate tis-
sue of the stalks. Posteriorly the stalks sre found to
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have been infiltrated by maternal blood but this is the
only specimen in which T have found blood clots in such a
position, The extravasated blood so abundantly present

in and around the psendo-vaginal bassage of the previous
specimen has now almost entirely disappsared.

Beyond the points of termination of the two stalks, the
DPseudo-vaginal passsge call be tracsd on right up to near
the point of opening of the lateral cansls into the urogeni-
tal sinus. In the extreme posterior part of its course

the passage is a much less definite one congisting merely
Gf a series of irregular clerts. Serial sectiong passing
through the junction of the urogenitsl strand with the

sinus fail to reveal the presence of any interruption in the
lining of the latter. I am therefore unable to state def-
initely the actual position of the aperture by means of
which the young reach the urogenitsl sinus.

That the present femal® had borne young on at least olue
previous occasion the following facts almost certainly demon{
gtrate. Towards the extreme posterior end of the common
median vagina, just dorsal to the deeply staining msss of
counective tissue enclosing the pseudo-vaginal passage with
its two allantoic stalks, occurs a definite small triangular
cleft. This can be traced posteriorly for a considerable
distanoce when it enlarges and opens into the above described
pseudo~vaginal passage containing the allantoic stalks.

This cleft I regard as the pseudo-vaginal passage of a pre-
vious parturition and this view is strengthened by the oc-
currence just helow it of fragments of allantoic stalks in-
corporated in the connective tissue. These remnants are
recognisable by their staining lighter than the surrounding |
dense connective tissue, by their reticulate fibrous appear-
ance and by the presence in them of sumall spindle-shaped
nuclel showing in places a distinet tendency to conceuntric
arrangement .

A less altered remnant of = stalk which is not yot so defi-
nitaly incorporated in the surrounding tissue also occurs
laterally to the pseudo-vaginal passage and may belong to

a later parturition than the above described remnants. Both
sets are traceable through a considerable number of ssctions.
In the description of certain of the remaining specimens,
similar persisting remnants of allanfoic stalks will be

shown to exist and in such a condition as to necessitate

the reforming of the pseudo-vaginal passage over at least
part of its extent, as has apparsntly been the case in the
female under considersation. o

The present specimen,then, shows us that after parturition

is completed, the median vaginal cul-de-sacs open into each
othaer posteriorly to form a short median epithelially lined
canal - the common median vagina - from the end of which
there leads away the non-epithelially lined cleft-like pseudo
vaginal passage, in this stage definitely continuous with

t e common median vagina but with its opening into the uro-
genital sinus no longer recognisable.
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ITI. ©P. obesula with two, 22 mm. young in pouch (Stage F.
of previous paper.)
The genital organs of this spscimen have alraady hasll (Qos-

orived in my previous paper (p. 431-2) but without fipures.
For gompleteness I here reproduce the main points in wy
Drevious decription in explanation of figs. 13. 14, & 15.
Fig. 13. represents a section through the comnon medisn
vagina shortly after the point of union of the two cansals.
It contains here an irregular detritus but further bhaok
centains fragments of what are apparently greatly degenerat-
ad broXxen up portions of allantoic stalks. Its lumen de-
comes continuous ventrally with that of the pssudo-vaginal
Passage in which there almost immediately appesr the seo- ,
tions of three allantoic stalks, a larger and nore degenar-
ate one measuring .4 mm by .8 mm in diameter and two sumal-
ler ones, each .2 mm in diameter, (fig. 14. all. s.). As
the genital organs reached me with only two young, it may
be that the larger stalk has persisted from a previous par-
turition. These three persistent stalks completoely ococwpy
the lumen of the passage (fig. 14.). They are olossly
surrounded by a loose connective tissue sheath derived from
the surrounding tissue and strands of the sauwe pass in bve-
tween and separate the stalks. They are here in a more
degenerate condition than in the preceding specimen and the
larger one has undergone marked fibrous degenseration, and
into all three connective tissue corpuscles have penetratad.
I'ig. 15. repressents a section through the urogenital strand
behind the terminations of the allantoic stalks and ghows
very olearly the cleft-like nature of the pseudo-vaginal
passage, here containing a detritus of red blood corpuscles
andi oellular elements.

The uro-genital sinus and cloaca were not available for ex-
amination.

Iv. P. obesula with four, 3.7 om. young.

The two median vaginal canals each with a greatly folded
lining., continue back and eventually open into each other '
to form the here extremely short common median vagina, whioh
sxtends through only four sections as compared with one
hundred and thirty one in specimen IT,.

There is now no trace of allantoic stalks in any part of

the median vaginal apparatus. The lumen of the median va-
gina muist now be described as ending blindly since the great-
ly degenerate and irregular remains of allantolc stalks
which appear in the connective tissue forming its direct con-
tinuation can only be described as forming an integral part
of the same, so closely are they interpenstrated and sur-
rounded by it. (Plate VIII. fig. 18. all. 8.). As saotions
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are traced posteriorly, the stalks hecome more distinot and
easlly recognisable, but vary greatly in size, in shape, and
in character. surrounded and invested as they are by con-
nective tissue which is now definitely intergrown with the
degenerate tissue of the stalks, they completely block the
lumen of the pseudo-vaginal passage. The tissue of the
stalks is now quite fibrosed and is invaded by largse numbers
of connective tissue corpuscles. These are often found |
aggregated into groups occupying what were originslly the |
cavitiss of the allantoic vessels and with or without such |
groure as a centre, other corpuseles srs found to heve taken
on a definite concentric arrangement.

Behind the terminations of the stalks the pseudo-vaginal
bassage call be traced back into the terminal part of the
urogenital strand situated in the rounded mass snclosing the
urogenital sinus and cloaca, but here it narrows and finally
disappears some two hundred snd fifty sections in front of
the anterior end of the sinus. In these sections the con-
nective tissue in the direct line of continuation of the
bassage is perfectly uniform in charaocter and exhibits not
the faintest indication of the previocus existence in it

of tne cleft by way of which the young reached the exterior.

V. P, obesuls with several 4 cm. young.

Only portions of the urogenital strand and the urogenital
gsinus were examined in this specimen.

Sections through the anterior portion of the urogenital
strand reveal featurss very similar to those described for
the preceding specimen. In fig 17. the greatly degensrate
remnants of the allantoioc stalks (all. s.) are seen to
almost completely block up the pseudo-vaginal passage, They
are olosely surrounded and interpenetrsted by connsctive
tissue and in places appear to be directly invaded by in-
growths of the latter. Posteriorly the passage appears as

a long narrow empty cleft. In this specimen the cleft can
be traced back into the fold separating the openings of the
lateral canals into the sinus but it fades away before reach-
ing the 1lining of the latter. No trace of the opening in-
to the sinus 1s perceptible.

VI. P. nasuta (?) No history but from the condition of
the genital organs evidently a multipara.

As is usual in multiparous specimens the two median vaginal
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canals unite posteriorly to form a short comiion sausl
{(fig. 18 c.m.v.) which here ends somewhat abruptly. In
the connective tissue Just behind its posterior end =appears
he remnant of an allantoic stalk. Postericorly the pseudo-
vaginal passage becomes patent as a slit-like space, con-
taining dorsally small discontinuous fragments of stalks.
Still further back there appears in the ventral corisr of
the passage a portion of another allantoic stalk whioh pre-
sents in section the markedly fibrosed appearaiices shcewn
in Tig. 1. Plate IX. This stalk measures in dizmeter
.18 mm by .12 mn and extends through about sixty sections.
In this stalk the concentric arrangement of cs=rtain of the
connective tissue fibres is well shown, It is probable
that this fibrosed stalk belongs to a later parturition
than the fragmentary and small remnsnts of stelks occupying
the dorsal part of the passage. After the appearance of
this stalk, the dorsal half of the pasaage becomes separated
of'f from the ventral and ends blindly, while the latter
continues on as a narrow slit in which other fragmentary |
reumants of stalks appear (fig. 20. ) |
In this specimen also, the pseudo-vaginal passage can be
traced almost up to the point of opening of the lateral
canels into the urc-genital sinus.

VII. P. nasuta with an early bhlastocyst in ons ol thse
uteri (Stage A. of my previous paper.)

Thie gpecimen had borne young on a2t least one previous oc-
casion. The two median vaginal canals unite posteriorly
to form a single median common canal in the usual fashion
in multipara. In the connsotive tissue fellowing oi the
posterior end of the median vagina are incorporated the
fibrosed remnsnts of an allantoic stalk, which forms an
integral part of the tissue, and is only distinguishadle
therefrom by its more homogenous appearance and its slight-
1y deeper staining qualities. Behind this the pseudo-
vaginal cleft appears and posteriorly there is present in
it another portion of an allantoic stalk with very mch
the appearsnce of the stalks in specimen IV. It is in- ;
vested by a delicate layer of the surrounding tissue so -
that the lumen of the passage is completely blocked. The
natrix of the stalk is fibrosed and contains numerous con-
nective tissue cells.

VLT P. obesula with blasto-~derhiic wesicle 1l uterus,
{8%tage B. of previous paper)

Phis female proves to have been in her first pregnancy
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The two median vaginal oanals end blindly without opening ‘
into each other just as in the virgin previously described.
Fig. 21. represents a section through the uro-genital strand!
of this specimen. Except in size it in no way differs
from the section through that of the virgin shown in fig.8.

IX. P. obesula with two 12.5 mm. embryos in the uteri.

Like the preceding, this female is also in hsr first preg-
nanoy and s in it the two median vaginal canals end blindly
and separately. The lumina of the two cul-de-sacs are sep-
arated by the common wall with a least average thickness
vosteriorly of .37 mm. There is no sign of any thinning
of the wall nor any indication suggesting the subseqgusat
union of the two canals.

The only point of importance in connsction with the uro-
genital strand is the fact that fthe conusctive tissue 1lying
betwoen the lateral vaginal canals 1s now very vasculsr
(fig. 22, o.t.), numerous large and small veins running
mainly longitidinally being distributed through it.
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Ceneral Remarks on Parturition.

Iﬁ now we shortly summarise the facts concerning the partu-
rition rhenomena contained in the preceding pages, we resch
the following conelusions. The voung in Peramsles reach

the exterior by way of a direct median passage, constituted
in front, by a comparatively short epithelially lined tube
formed by the union of the prosterior portions of the median
vaginal canals - the common median vagina - and behind, hy

a relatively very long cleft-like space - the pseudo-vaginal
Passage -, lying in the connective tissue between the lateral
vaginal canals and leading nack from the rostexrior end of the
former but unlike it, "wholly destitute of any epithelia’
1lining ox any other speciglied wall" (loc.oit.p.4R9). Al-
though I have not been able to demonstrate the presence gof
an oprening from the pseudo-vaginal passage into the urogeni-
tal sinus in any of the specimens examined, there is not

the slightest doubt but that suoh an opening must exist bhe-
fore parturition oam he completed. Once that process is
over, the opening which must simply bepof the nature of a
rupture or breaking through by the voung of tiie spithelial
lining of the sinus, apparently rapidly hegls up and must

be reformed anew at svery act of parturition as a temporary
opening place for the sxit of the voung. The closure of
this opening after each act of parturition is, without doubt,
sinply a necessary result of the fact that the median dseudo-
vaginal passage is entirely destitute of any epithelial lin- |
ing with which the ruptured epithelium of the margin of the
opening could hecome continuous. Its edges simply have to
unite with each other with the consequent healing up,and
obliteration of, the opening.

Vhen the pseudo-vaginal passage is once formed it persists
over at least the greater portion of the posterior part of
its extent as an empty ocleft-like space which no dount

serves for the transmission of the voung of successive ges—
tations. Put anteriorily,immediately behind the postexiox !
end of the common median vagina, the pseudo~vaginal passage
more or less completely loosées its continuity with the lumen
of the median vagina after each parturition owing to its
hecoming blocked up by the nersistent remains of allantoio
stalks, surrounded and enveloped by connective tissue sheaths,
It is thus evident that in this region the false passage

must be reformed at each pvarturition and the same also holds
true for the extreme posterior end of the passage over a
greater or lesser extent.

The allantoic stalks left hehind in the anteriox portion

of the median passage after each parturition, very soon
completely disappear from the uteri and median vaginae

but portions of then remain recognisable in the upper por-
tion of the pseudo-vaginal passage for a relatively very

long time. The fate of these stalks has bheen traced in

the preceding prages. They have heen shown to undergo hig-—
tological degensration and to become surrowuled. and invaded
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by the adjacent connective tissue, a vrocess resulting in
their complete conversion inte fibrosed masses and their
final incorporation in the surrounding connective tissue.
As regards the formation of the psmudo-vaginal portion of
the median vassgme I pointed out in my previous paper

that it is "formed either just before or at the Tirst act
of parturition® (p. 429). I am now ineclined tc helieve
that the latter period is the correct one and that the pas-
cage is simply formed by the embryo as it passes down, as

a longitudinal cleft-like rupture of the very vascular eon-
nective tissue core of the nrogenital strand. "That some
such rupture does occur is evidenced not only hv the ap-
bearance of the faise passage, but also hy the retiv ex—
tensive extravasations of hlood found hoth in and surround-
ing the track followed by the foetus during its egress

i.e. the median pseudo-vaginal passage" (p. 429), At all
events, I am unavle to conceive of the formation of such a |
cleft-1ike passage other than in association with the down- |
ward passage of the young during parturition. As to the
formation of the common median vagina, the condition of

the median vaginal cul-de-sacs in specimen TX suggests that
the disappearance of their common partition wall posteriorly
may likewise be due to the passage of the young into their
narrow posterior ends, resulting in pressure on and subse-
quent rupture of, the commen wall which is, no doubt, in a
stretclied and strongly congested condition during the aot

of pariturition.

The very fact of the constant occurrence of this mode of
birth by a direct median passage, even formed as it is, in
by far the greater part of ifs extent hy rupture of mater-
nal tissue involving losg of blood at each act of partuxri-
tion shows that with sll ite apparent defects it has proved
of such direct advantase to the animal as to have led to

its adoption in preference to the circuituous route offered
by the lateral vaginal canals. For the latter route 1is
cirouifuoue indeed and it is difficult fo imagine the young,
cunbered as they are with attached allantoic stalks, reach-
ing the exterior in ssafety, alfter passing first, back into
cne of the median vaginal canals, then directly forwards
through the anterior forwardly running portion of the later-
al canal into one of the vaginal caeca and hence hack into
the posterioy portion of the lateral vaginal canal to the
urogenital sinus. In contrast with this round-ahout route,
the median route is gtraight and direct and herein apraren—
tly lies its advantage over the other.

In my previous paver,l instituted a comparison bvetween the
median pseudo-vaginal passagefPerameles and the epithelially
lined median vaginal passage in the wallaroo (M. rohustus ),
and stated that the former passage hadino connection what-
ever! with the lateral vaginal canals, ang erroneous state-
ment which I trust the present paper sufficienty coxreots.
Tor it has been demonstrated that the median pgeudo-vaginal
passage is directly continuocus at and for some time after,
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parturition withh the lumen of the median vagina, and that
the latter is formed by the union posteriorly of the two
median vaginal canals, which arise develommentzlly as pos—
teriorly directed caecal divertioula, one Trom each Muller-
iantduct at the junotion of its uterine and vaginal seg-
ments.

Now in voung foetal Macropods and other Marsupials the me-
dian vaginal apparatus oonsists, as in virgin females of
Perameles, of two separate cul-de-sacs lying imbedded in
the tissue of the genital cord. But whereas,in Macropods
the pwo cul-de-sacs extend back in the tissue of genital
coxrd up to within a comparatively short distance from the
anterior end of the sinus uro-genitalis and eventually

coalesce to form a single blindly ending median vagina,whose!

posterior end alone remains imbedded. in the tissue of the
genital cord,in Perameles, the vaginal oul-de-sacs remain
relatively extremely small, do not undergo fusion until

the first parturition, are entirely imbedded in the tissue
of the genital cord and terminate far remofe from the uro-
genital sinus.

In virgin females of Macropus, then, the median vaginal
apparatus consists of a single long tube whichh ends hlind-
ly in the tissue between the posterior ends of the lateral
vaginal canals, while in virgins of Perameles, the homolo-
gous~ apraratus consists of two separate oul-de-sacs which
eéna olindly in the tissue bhetween the anterioxr portions of
the lateral vaginsal canals. In either case the tissue in
whioch the apparatus ends and in which 1in Perameles it is
wholly imbedded originally formed part of the genital coxd.

The ahove comparison has heen made in ordey to emphasize the

extremely primitive condition of tiie nedisn vaginal appara-
tus in Perameles. It remains in a persistently embryonic
condition, at a stage which is early rassed through in the
feotal Macrovod.

In view of the fact that hoth in Perameles and in certain
Macropods the voung reach the exterior by a direct rassage
involving in hoth cases the median vaginal apparatus, the
question next arises, may not the formation of the direct
passage in Perameles associated as it is with such an ex-

tremely primitive condition of the median vaginal apparatus,

throw light on the parturition phenomena in those other
Marsupials with a direct mode of bhirth and in varticular

may theme not oceur, in the parturition of Macropods, pheno-

mena recalling the formation of the pgewlo-vaginal Passage
in Perameles 7

Now it has heen shown by numerous independent investiga-
tors (I need here only cite the careful work of.Listexr &

Fletcher (1)

Tister & PFletcher, "On the condition of the Median Portion
of the Vaginal Apparatus in the Macropodidae". P.Z.S. 1881,
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and Fletcher (2) whose papers contain in addition to their
own extensive observations, valuable historical summaries
of the earlier investigations in this field) that in many
species of the family Macropodidae, a direct post-partum
communication exists hetween the median vagina and the uro-
genital sinus, that therefore the young reach the exterioxr
in those forms in which such an opening exists, hy a direct
mediar. rassage as in Perameles. Only in two cases has

the median vagina been found to commmunicate with the uro-
genital sinus in virgins 'namely by Lister in H.ualabatus &
Brass in H. Bennettii" (¥letcher b. Part II. p. 92), but
such cases are to he regarded simply as veryv exceptional
variationsg. 1In virgins normally, as has already been in-
sisted on by Fletcher, the median vagina ends hlindly in
the connective tissue between the posterior ends of the
lateral canale and in comparatively close proximity to

the anterior end of the urogenital sinus. Figures such

as the classical figure by Owen of the genital organs of

a pregnant M-major and those of Rrass (notably fig. 2.7af I.
11. representing the vaginae of a young Trichosurus and
fig. 1l.Taf IV. representing the genital organs of Phas-
colomys ) are, as Flefcher has already pointed out, entirely
misleading, since they represent the median vagina as ending
freely, and without anyv connection with the connective

tissue in which the posterior ends of the lateral vaginal .
canals and the ursthra lie imhedded. This connective tis-
sue with its enclosed canals, lateral and median vaginae

and urethra,represents the persistent posterior portion of
the genital cord and Just in this tissue from analogy with
Perameles we should expect the formation of a pseudo-vagi-
nal passage to take place, if such occurs in Macropods.
Fletcher is the only observexy who offers any observations

on the mode of origin of the direct comrunication in these
forms and summarises his results in the following para- |
graph (loc.cit.(b) Part 11. ». 10. ):-

"In virgin animals of H.ruficollis, H.dorsalis P.pericillata
O.robustus and O.rufus the direet communication did not :
exist, but in one speocimen of P.p(enicillata) and one of
H.palabatus tlie direct communication was in process of
formation but still incomplete; and these two specimens

agsm to show that the aperture of communication arises prob- |
ably not by a mere rupture of the intervening vortion of i
the wall of the urogenital canal, bhut by an involution of |
the latter canal growing hackwaxrds to neet the cavity of '
T2) Fletcher "On the ixistence after Parturition of a :
Direct Communiecation between the Median Vaginal cul-de-sac
so0 called and the Urogenital (Canal, in certain species of
Kangaroos' P.L.3. N.8.W. Vol VI 188l.

(b) "On some Points in the Anatomy of the Urogenital Oxgans
in Females of certain species of Kangaroos.

Paxrt I. P.L.S. N.S.W. Vol VII 1882, Part II Ibid. Vol VIII,
18838.

|
|
|
|
|
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the median portion of the vagina when the latter has reach -
ed its maximum backward extension. My own observations
show that it is possible for the direect communication to
exist in virgins, while those of other ohservers show that
exceptionally this actually is the case; hut more usually

it would seem to be formed. late in life probably during
Pregnancy oxr at parturition.® Although I have no direct
observations of my own tc offer on the formation of this
direct communication in these forms, vet in view of the
occurrences in Psrameles I feel unabhle to accept Fletcher's
suggestion that the direect communication is ever completed
independently of the median vagina, by an involution of the
urogenital sinus. Convinced as I am that the formation

of the direct passage primarily involves solely the median
vagingl spvaratus and the connective tissue following on
its vosterior end, the completion of the passage hy a defi-
nite independent involution of the sinus urogenitalis ap-
pears to me inexplicanle. However leaving this point
aside, since it is only offered hy Fletcher asftentative
suggestion based on conditions seen in two specimens, we
corme to his important conelusion based on the examination |
of the genital organs of some eighty femalecs that the ao-
tual direct opening in Macropods is 'more usually - - - -
formed late in life probably during pregnancy or at partu-
rition," a conclusion in striking agreement with that arri-
ved at for Feramelss. And I think that the facts set forth
in the preceding pages ol this paper Justify us/[in Maoropods
the median passage is complefted during parturition hy rup-
ture of the tissue intervening hetween ths posterior end

of the median vagina and the urogenital sinus. But in
those Macropods with a direct orening owing to the close
aprroximation of the median vagina t®© the urogenital sinus,
the cleft or pseudo-vaginal passage is either extremely
ghort or indeed hardly present where the two cavities in

the virgin are only separated by a thin septum, so that

the ruptured epithelium of the sinus is ahle to extend ocom- \
vletely over it and to hecome directly continuous with the
epithelial lining of the median vagina. Once formed, the
opening is a permanent one.

There are, however, even amergst Macropods forms e.g. M.
Major in which as Fletcher points out (b. part II p.10)
nnless verv exceptionally there is he direct communication
even after young have been produced! although the median _
vaginal canal is well developed and extends down to with ‘

a short distance from the sinus. In Perameles, it will
be remembered, that no trac2 of the opening of the rseudo-
vaginal passage into the sinus was perceptible in any of
the specimens examined. The question thus arises whether
a similar obliteration of the okening mav not account for
the ahsence of the direct ovening in the forms in question ?
At all events, the Tact of the cleosure of the direct open-
ing in Perameles shows us that the mere ahsence of such,
is no certain and sufficient ecriterion on which to decids
whether or not the voung ars horn by a median rassage.
Finally as regards parturition, the foregoing discussion,

it seems to me, sufficiently upholds the conolusion that

— — e —
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Perameles in respect to the phenomena connected with that
brocsss, in no way stands alons amongst Marsupials as an
aberrant and specialised type but guite on the contrary
exhibits more primitive feaftuzes in the mods of birth of
the young than are show by any other Marsupial hitherto
described as possessing a direct median nassage. That

the direct passage in Ferameles is in a muoh more primitive
condition than that of Macfopods will,I thunk be admitted
witheut question. Indesd the condition of the passage in
Ferameles can @nly)in my opinion, he regarded as the pre
cursor of the Macropine one ani as showing us in use today
the earliest stage in the evolution of that direot median
passage which reagliss its highest development in the spe-
cialised Macropodidee. So fay as our present knowledge
extends Perameles is the only Folvprotodont genus in whioh
a direct median passage has yvet bean found, the condition
of the genital organs in a pouch young of Peragale lagotis
suggests tnat such alse occurs in this gemus. Among Dipro-

todonts, the direct commniocation has been observed, accar-
ding to Fletcher, in twelve species of thie Tanily Macrorodi-
dse. That it also exists outside the limits of this family
I can affirm for Tarsipes rostratus and Alig (leo. oit.)
states that "sur une rhascolome wombat 1& vagin médian
communiquait avee la vestibule urogénital par une petit
pertuis bien distinot.” I find that this is not the ouase
in Phasoolomvs mitchelli though on that account I would
not venture to assert that the young are not borm by 8
median passage. As regards other forms there are some
e.g. Trichosurus vulpecula in whichl the young are almost
certainly born through the latsral vaginal oanals, hexre
comparatively short and simnple in their course, while with
regard to the majority of Marsupials sxtendsd observations
pased on serial sections through the termination of the
median vaginal apparatus are necessary befors any definite
statements oca be made concerning therm.

Such being the state of our Kknowledge, it would he hazaxr-
dous to venture far into the uncertain field ol speoula-
tion concerning the conditions whieh first led to the ao-
quisition of the direct median Dassape. That talis median
passage has not heen twice independently evolved within

the limits of the Marsupial class I am convinosd and its
occurrence in Peraneles in a condition so obviously unspe-
cialised and in association with such an extremely primi-
tive condition of the genital organs tends to suggest that
its acquisition is of ancient date.

The origin of the passage in the first instance presuproses,
it seems to me., the existance of the vaginal cul-de-gaos.
These may have originally arisen simply as outbulgings me-
chanically produced by the voung as they passed from the
contracted os of the uterus into the lateral vaginal ocanal,
at the time the Mullerian duot underwent differentiation

into distinot uterine and vaginal segments. Vhether or




=

not this be the true exvlanation of the formation of the
vaginal cul-de-sacs, if we grant their existence, then
it apprears probable that the median passage arose in the
first instance, through what we can only describe as an
acoident, which happening again and again, ocame eventually, |
owing to its value to he8 adopted as a normal occurrence. '
In the lowly Perameles, the old accidentally discovered
passage has persisted prohably unmodified, in association
with the retention ny the genital organs as a whole of =
persistently embryonic state,while the more specialised
Macropods have gone on to exhaust the possibilitiss implied
in the possession of a median vaginal apparatus and have
evolved a direct median passage eventually epithelially
lined throughout its entire extent.




CONCLUDING REMARKS.

At the conclusion of the present series of pspers, I hope,
with a more complete knowledge of the development of the
genital organs in Perameles, Macropus and Trichosurus, to
be in a position to enter into a more extended discussion
of the morphology ofifenital organs of Perameles than is
possible in the present communication. However, for the
Proper undarstanding of the adult condition of the organs,
this much it is necsssary to state; - the urogenital strand
of the adult represents nothing else than the persistent
genital cord of the pouch-young, from the tissue of which
the portions of the Mullerian ducts forming the vaginas
in the adult, never become free except in so far as the
forwardly projecting vaginal caeca may be said to have be-
come free from the original tissue of the cord.

- ~ Texty— figs.2 & 3 are outline drawings
| of sactlons through the genital cord of
a pouch specimen of P, nasuta, 34 mm.
in greatest length. Fig 2. Tepreselils
a sgection through the anterior region
of the cord a 1little behind the openings
of the ureters into the fundus of the
bladder, while

fig. 3 represents a section through the
% a8 JE ] cord at a somewhat lower level. They
‘ mnay be compared respectively, with figs.

il Loy, | 5 & 8 Plate VI, through the correspond-
(A\\Muhk;ﬁ N ‘ ing regions of the genital organs in
e o the adult, when it will at once be ap-
/e ] (5] \ parent that so far as concerns the gen-
o) eral disposition and course of the gen-
N b 1 ital ducts, these remain in what can
e S only be described as a persistently em-
e pryonic condition.
e th |
1mﬁﬁf3

Now in young foetal Macropods, the genital ducts have es-
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sentially the same disposition as in the foetal and adult
Perameles, i.e. the uterine and vaginal segments of the
Mullerian duots lie imbedded together with the urethra in
a common masg of mesodermic tissue, the genital cord.

tn Loth, the uterine segments of the ducts pass back side
by side to open into small cul-de-sacs arising at their junc- |
tion with the vaginal segments of the Mullerian duots.

From each cul-de-sac the lateral vaginal csnzal continues
directly forwards and outwards ventral to the uterine seg-
ments of the ducts (Text fig 2, a. vag. ¢.), in order to
sharply bend round anteriorly and to continue backwards.

Just behind the hend the two lateral canals are widely sep—
arated from each other by the urseters which pass in mesially
to them in order to reach the base of the bladder, united
ventrally with the tissue of the genital cord. Behind this
level, the two vaginal canals gradually approximate and f£i-
nally run hack parallel with sach other and with the Wolffian
ducts and urethra (Text fig. 3.) to open into the short
urogenital sinus.

I would lay spscial emphasis on the fact that the anteriorly
directed portions of the Mullerian duects remain in the adult
Perameles permanently imbedded in the connsctive tissue at
the anterior end of the urogenital strand, a structural con-
dition never before described for any Marsupial and confined
so as our present knowledge goes to the two allied genera,
Perameles, and Peragale, though there appears to be a close
appreximation to a similar condition in Myrmecobius fasciatus,
In most otherRarsupiale not only do these forwardly directed
portions of the lateral canals become entirely free from the
tigsue of the genital cord but in many forms e.g. Macropods
the backwardly directed portions also become free from the
cord over the greater portion of their extent, only their
terminal segnelits retaining their original position in that
cord.,

In coneluding, for the present, this short discussion, T

would remark that the facts hereset forth, in my opinion,
show conclusively that the condition of the genital organs

in Macropods, - undoubtedly the most specialised of living
Marsupials and whose exclusive study in the past has so large-
1y served to distort our views on general questions of Mar-
gupial morphology - can in no sense bhe regarded as prinitive
and that just in so far as the genital organs of Perameles
depart from the prevalent Marsupial condaition, they in the
same degree realise the more primitive type, a conclusion
which I believe gives very material support to that view i
which regards the existence of an allantoic placenta in the
genus, as an extremsly primitive feature in its organisation.
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Pl X Unogniti, Grgans of ol

List of Common Reference Letters.,

LNE

a. vgg.' ¢. Anterior forwardly directed portion of lateral !
veginal canal. '

Bl. Bladder. - Bd. lig. Broad ligament.
C1. Cloaca. - ©.m.v, Common median vagina. - c.t.Connec-

T tive tissue hétween lateral vaginal canals.

fim. Fimbriated opening of Fallopian tube.- I.t. Fallopian
E'U.bB. |

L.vag.o. Lateral vaginal canal.

m.v.c. Medlan vaginal canal.

0.u.8., Opening of urogenital sinus. - op. Opening of an-
Terior portion of lateral vaginal candl into vaginal cae-
Clult.— ov, Ovary.

PUY. P. Pseudo-vaginal passage.

Tecv.  Rectum.

Vo8, Hrogenital strand. - ur. Ureter. - ureth.Urethra.

uv. Body of uterus. - ut. p. T. Utero-pelvic fold of
broad ligament. - ut. 11, Uteriile neck.

vag. ¢. Vaginal caeca, ~ Vves, V. Vesicle artery & vein.

Bxcept figs 1 & 2, the figures are Micro-photographs

of transverse sections. I desire here to express my thanks \
to Mr. R. Grant, late of the Physiological Laboratory, for
invaluable help in their preparation.

Bl e .

Pig, 1. Urogenital organs, P.obesula, seen from dorsal
aspect. The cloaca has bheen opened to show the opening
of the uro-genital sinus (o.u.s.) and the peritoneal
pouches have been drawn forwards to expose the ovaries.

Nat. size.

Fig. 2. Urogenital organs. P. obesula.
Dissection from dorsal aspect.
X, __Oommencemant of anterior forwardly directed portion
of lateral vaginal canal.

e Nat. size,
N.B. The common partition wall between the median vaginal




oanals,'should have been shown to gradually dlsappear
postgrlorly.

Figs 8 - 8. Trans. sections throvgh genital organs, virgin
P.nasuta. ¥For description see text.

Fig. 9. Trans. section of the clitoris, showing the median
septum (m.s.) the opening of the clitoris duct (c.d.)
on one side and the erectile tissue (e.t.)

Figs., 10 - 12. Trans. sections, genital organs P.obesula
with two 17.6 mm. young.

Pigs. 13-15. Trang. sections. P. obesula with two, 22 mnm.
young.

Fig. 18. Trans. section, P.obesula with four 3.7 om young,
Just behind the posterior end of the common median
vagina.

Fig.l17. Trans. section, P.obesula with 4 cm. young, showing
the remnants of allanfoic stalks filling up the pseudo-
vaginel passage and surrounded by connective tissue.

Pigs.18-20. Trans. sections, P.nasuta!, bred, showing in 18,
the common median vagina, in 19. a well narked example
of a fibrosed allantoic stalk in the pseudo-vaginal pas-
sage and in 20, the cleft-like passage with remnants
of stalks.

Fig. 21. Trans. section thro' the urogenital strand., P.obe-
sula with blastodermic vesicle.

Pig. 22. Trans. section urogenitsl strand, P.obesula with
two 12.56 mm. young in uteri, showing the vascular char-
aoter of the connective tissue between the lateral vagi-
nal caneals.
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