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A THESIS







THE PRIMITIVE METHOD OF YOLK FORMATION IN STENOSTOMA.

Stenoatoma leucops is the name given one of the
8implest species of the genus Stenostoma, family Mi-
crostomidae, sub-order Rhabdocoela, order Rhabdoceelida,
class Purbellaria, of the phylum Platyhelminthes (flat-
Torms) .

The order Rhabdocoelida presents the greatest
diveraity in the different methods and forms of the
development of the reproductive systems in the various
sub-orders and famjliea. Stenostoma leucops has a very
primitive form of sexual reproduction, about which
very little is known; literature on the a3ubject beling
exceedingly scarce. Where reproduction 13 discussed
only reproductien by budding and fission is usually
mentioned.

The phylum Platyhelminthes stands next above the
Coelenterata in the general succession of animal phyla.
These two groups are separated by the great gap that
the condition of being diploblastic aa over agalinst
triploblastic afforda. The Coelenterats are’fon the
most part, sesslile animals, having internal cavities
which sebve chiefly aa reglons in which food is di-
gested and from which digested food 14 absorbed. The
wall of these animals 1is made up of only two layers,
ectoderm on the exterior and endoderm lining the en-
teron. Being attached animuls they have little need for

3enae org .ns, the sense of touch and the smell-taste$






sgensestbeing the only onea well developed. On the
other hand in the flatworms wét&htriploblaatic condition
providing a source of complex body and 36n36 OIrgans.

The central nerbous 3ystem i3 far above thit of the
Coelenterata, the musculature ruch more complex.

The Hydra is a typical example of the @Goelenterata
and therefore a wvery simple animal as compared with the
flat-worms. The manner in which 1t reproduces sexuall}
may therzfore be conaidered as primitive. Let us examine
the condltions as they exiat im Hydra in order to 3ec-
cure a standard of cempariisoen by which e may measureg#
the relative degree of simplicity of soemes flat-worms
as compared with the relative complexity of cloﬁhy
related animals. The first signs of the formation of
an ovary in Hydra fromn the undifferentiated intersti-
tial cella are preceeded by a gathering of dilgeated
food particles in the region in which the growth 1is
to take place. Then the development of the oevary begins
with the enlargement of several nelghboring interstl-
tlal cells to form the oogonia of the first generation.
These cells divide twige, fiéﬁi?g fﬁ?;ﬁeceﬁgrfﬂf third
generations of oogenia. One of tﬁtgg:ggg;meg deuinant
and growa at the expenae of ita neignhbors by ingesting
them. The resulting enlarge&?&s the prim.ry oocyte.

This cell dsvides giving off ﬁhe first polar body, and
becomeld a secondary oocyte. Diviasyion again takes place,

glving off the 3econd polar body and forming the ootid.






In the meantime the ootid has been forming yolk from
the material, in part, supplied by the ingeated cells,
Another 3curce of yolk has also been provided. The
food which haasa been digeated and brought up by the endo-
derm 13 also elaborated inte yolk by the cytoplasm of
the germ cell. The egg 13 now ready for fértilization
by a asperm cell formed 1n a tesatls develeped in much
the same manner as the ovary. Thua in a simple animal
76 find a likewise simple method%gexual reproductien.
Yolk was provided by the action of the germinal cytoeplasm
on the weaker oogonia and digested foed brousght in
for the purpose.

Turning now to the Flat-worms, let us cenaider
the conditiona as feund in a typical Rhabdocoele, as
Dalyella. The source of the ovary in this .nimal i3 the
mesedorm. The ovary 1s a permanent organ persisting after
the maturity of the individual, and doe3 not arise
and disappear according te whetlier conditions fer
reproduction are favorable or unfaverable, as 1s the
case in the Hydra. Developing oocytes ef all atages
are geen in the ovary. Associated with it i3 a uterus
in which aa many asa five or 8lx egigs are often seen.
There 13 a vagina through which the fertilized egg
pa3sca. Closely asseclated with these organs there 1s a
chitinous penis and seminal vesiclas. Yolk is provided
by two glands, which lie on elther s3ide of the enteron.

Each gland extends along the entire alde and ia wuch












convoluted. Thdyolk granules lie within closely packed
yolk cella. These yolk cells migrate dewn te the epening
of the gland dnte the junction between the ovary and

the uterus and enter inte the fermation of the oggs.

Each egz 1s composed ef a zygote and many yolk cells
whiehh are later consumed as food by the developing
embryo.

Dalyella therefore with itd cemplex aystem of
organd prosents a highly cemplex reproductive methoed
&8 cowpared with the method in Hydra. It is as far
removed from Hydra as the position of the twe ani-
mals in thel® different phyla would indicate.

(Drawing nwaber one on page (4) shows dlagrae-
atically the relative position of the reproductive organa
of Dalyella to each other and to the general anatomy
of the animal).

The Prorynchus, another Rhabdocoele, presents a atep
down from the complexity found in Dalj)slla, being
not so far removed from the conditions of Hydra.

Here we do not find a differentiation inte a large num-
ber of organs as in Dalyella. There is only one organ
Which has the double function of supplying both® the
germinal material and the yelk-cells for the developing
8zg. This organ i3, however, agalin a permanent one.
There is an intermal differéntliation in function,

sone of the cells compriasing what iz knowm as the

"Germarium” and others the "Vitzllarium". The former












term refers to the cella that produce the oocytes
and the latter to those that produce the food supply
for the ombrye. This ergan, which ia the ovary, lies
ventral te the enteron, bezinning nsar the entrance of
L;ﬁﬂﬁynx into the enteron and eoxtending not Julite as far
;osterlally a3 the enteron. It terminatea mentrally
in a vagina. The ovary is filled with all stages of
oocyted closely packed with yolk cells.

{(Drawing number two showsa the general structure
of Prorynchus digrammatically).

8till further removed from Dalyella than FPreo-
rynchua 13 tne Rhabdococle, iiicrostoma, approaching
Hydra dn 8implicity of its roproductive syatom. Here
again we have an ovary assocluabed with a vagina, bub
we do not find the same conditions of division inte
"Gernariud’ and "Vitellarium"as in the case of Pro-
rynchusa. The ovary is not a permanent organ, certain
masodernal cella being differentiated to form this ergan
when the conditions sultable for sexual reproduction
are present. The ovary ia agailn elaborated ventral to
the enteron and the growtﬂﬁhich takes place in the ogg
causes thoe enteron to be pushed in and semewhat dorsally
displaced. The material for yolk formation is trans-
ported to the egyg by the mesederm from the digestive
cella of the enteron and elaboratsed inte yolk by the
cytepiasm of the ceocyte. The ovary 1is, therefore,

invested by the medederm.

(See drawing number three, page (3).













In the preceeding paragrapha we have seen that the
Hydra presenta a simple form of reproductive asystem,
and taat the Rhabdocoeleld preaent a variety of forms
ranging fora s3imple to comple; We now come to the dis-
cuasion of a Rhabdacoele which has 8 reproductive system
as sinple as that of thc Hydra, and therewith a method
of yolk formation more primitive then any hieretofore
deseribed, 30 far as I hove heen able to dstermine.

The animal to which I have reference i3 Stenogdtona
leucopa. A3 in the case of the Hydra the ovary 1ia
formed when conditiona become faverable for reproduction.
As in Bicroatoma 1t is formed by a specialization of
undifferentiated mesmodermal cellsa. Hgdra, it will be
remembered, has ita oogenia formed from the intersti-
tial cella. So in the case before us we have a depar-
ture from the Hydra method, due to the triploblastic
condition of S&antom& a3 over against the dipioblastic
condition of H&dra. In the ovaryof Stenostoma there
are four oocytes, a number not far frem tho number
of oogonia which start out itHydra, all but one of which,
as we have seen is ingested to forua yolk. It is very
probable that all four of the oocytes in Stenestoma
develop into mature ova. This i3 a second departure
from the Hydra method. We have seen that in ulicroatema
the ovary ia entirely invested in the mesoderm. In
Stenoatoma, on the other hand, the ovary lies within

a pocket of cndoderm, being lmost completely surrounded
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by it. {See drawing number four, page ten). Von
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sexually mature animals has revealed the fact that












the cocytes arec more or less filled with relatively
large at€§~colored yolk granules of uniform texture.
On all sides of the ovary in the adjacent endcderm,
and ciearly outside of the ovarian sheath, musacle or
shell as the eise may be, simlilar masses of stramn-
colorcd marertal may he seen. Vhat are they? How

did they come to be where they are? Their saapse,
eolor, and texture clearly mark them as yolk granules.,
The larse number observed and their scattered position
in the cndoderm all around the ovary, to-gether with
the cvidence afforded by their constant appsarance in
all the sectiona cut through the ovary,or near 1ib,
eliminates the possibility that their presence in the
endodsera 12 due to their having been forced out of

the ovary through breaks in the sheath. They are not
te be found in parts of the endoderm which are not
closely aasociated with the ovary. Further examination
of aections has revealed the_fact that the surrounding
endodsrya id in procesas of dis«:ntelvgn.tion. This stete
is evidenced by the total léék of nuclear material

in some cells, acaibred nuclear material in otheras,
and =« general breaking down of the cell wills in all
atages of transition. Comparitive atudiea of the re-
lation of the amount cf yolk preaent and the size of the
granule3 shows that the older the egg, thT larger and
more numerous the yolk granules both inside thoe sheath

and out, and the greater the degrece of disintegrationh;












The Acoela and the Alloeocoela have the sizplest srrange-

t ’
forwing a yolk gland, feed the firtle.portion, the
whole structure tne being spoken of as a Etrm-yolk
gland". We have seen that this waa the cidse in the
Prorynchus, and we have found Bothd Milcroltoma and

Stenvatona of simpler atructure. Thereforc his






.......

1. The oocytea of Stenostoma are of mesodermal origin.
2. The ovary of Stenoatoma is almost completely in-
vested in apocket of endoderm.

5. The endoderm is the primary source of yolk and

is destroyed in order to furnish a food aupply for
the en %y .

4, Stenoatoma's methos of yolk formation is the

most primitive found in all Rhabdocoeles, and perhaps
even more primitive than that of Hydra, a dipleblastic

animal.
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